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study of d ~ f f u s ~ o n  and adoptlon of ~nformat~on technology ~nnovat~ons The book 
proceeds from the IFIP Workmg Conference on Busmess Aglhty and IT D ~ f f u s ~ o n  held 
In Atlanta, Georg~a, In May of 2005 

The conference employed a p ~ ~ b l ~ c  call for papers and attracted a total of 42 
subm~ss~ons  These ~ncluded 27 full research papers, and 15 other papers, case stud~es, 
pract~t~oner experlence reports, posters, and panels The conference program committee 

~efereed s u b m ~ s s ~ o n s  In a double-blmd revlew process Select~on of the papels for 
~ncluslon In thls book (and appearance at the conference) was d~fficult, as the quahty of 
these subm~ss~ons  led to an Impresswe number of p o s ~ t ~ v e  revlews Ult~mately we 
selected 13 research papers, two case stud~es, and three experlence reports, along with 
three panels The papers s~ibm~tted by the conference's three keynote speakers he re  
ed~torlally rev~ewed and also appear In t h ~ s  book 
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supported by the Computer Informat~on Systems Department and Center for Process 
Innovat~on at Georg~a State U n l ~ e r s ~ t y  
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Ivan Aaen, Aalborg University, Denmark 
Pekka Abrahamsson, Techn~cal Research Centre of Finland 
Ritu Aganval. University of Maryland, U.S.A. 
Carole Brooke, University of Lincoln, UK 
Deborah Bunker, University of New South Wales, Australia 
Lisa Brownsword, Software Engineering Institute, Carnegie Mellon University, 
U.S.A. 
Alista~r Cockbum, Humans & Technology, Salt Lake City, U.S.A. 
Jan Darnsgaard, Copenhagen Busmess School, Denmark 
Tore Dybi, SINTEF, Trondheim, Norway 
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1 AGILITY IN FOURS: IT Diffusion, 
IT Infrastructures, IT Development, 

and Business 

Richard L. Baskerville 
Georgia State University 

Atlanta, GA U.S.A. 

Lars Mathiassen 
Georgia State University 

Atlanta, GA U.S.A. 

Jan Pries-Hej e 
IT University of Copenhagen 

Copenhagen, Denmark 

Business agility is a relatively new paradigm painted as a solution for maintaining 
competitive advantage during times of uncertainty and turbulence in the business 
environment (Sharifi and Zhang 2001). Agility is a concept that extends adaptability 
and flexibility to include speed and scalability. Agile organizations are not only capable 
of change, but they are nimble, capable of changing quickly and gracefully. The 
concept of agility arose first from flexible manufacturing (Kidd 1995), and has been 
quickly adopted by organizations producing software in the fonn of agile software 
development (Aoyama 1998; Cockburn 2001). 

It seems patently obvious that organizational information technology plays a crucial 
role in shaping business agility. The ability to quickly change the type and flow of 
information within an organization must underlie a rapid and graceful reorganization. 
But there is a fundamental gap between the IT function and the rest of the organization. 
This gap, called the IT paradox, is a setting in which top management sees the value of 
an effective IT operation and infrastructure, but lacks a real understanding of how IT 
essentially contributes to business value (Morgan 2004). 

This IT paradox has grown more critical in the wake of frenzied spending on IT 
driven by the Y2K and dot-con1 imperatives. The subsequent economic downturn drove 
a widespread, fundamental reexamination of organizational investments in information 
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technology. During periods of econon~ic growth. organlrations may drive forward IT 
projects with some disregard for how these a l ~ g n  with the rest of the organizational IT 
poitfolio. In such a period the IT paradox was less of a problem. In the subseq~rent 
downturn, however, organizations reflect on the unbalanced IT infrastr~lcture that 
emerges from the disregarded portfolio. During t h ~ s  latter period. the focus of many 
projects is on stabilizing the IT infrastructure rather than developing new competitive 
advantage. As a result, organizations are balancing thelr IT spending, seeking to be- 
come better positioned (i.e.. more agile) in preparation for the next economic expansion 
(Leidner, Beatty, and Mackay 2003). Not s ~ ~ r p r ~ s ~ n g l y ,  the globalization of the IT 
workforce is one aspect of this economic and infrastructure repositioning (Hoffman 
2003). 

The purpose of this book is to improve our knowledge of how IT can enable 
business agillty and thereby help close the gap of knowledge that defines the 1Tparadox. 
This is a t~mely  purpose as organizations rebalance their IT infrastructure and portfolio 
of IT innovations in preparation for the next economic expansion. 

The book is organized along the plan illustrated in Figure 1. We explore the issues, 
concepts, motives, factors, techniques, and challenges of developing business agility 
with IT in six major sections. First, we set the stage for exploring business agility and 
its relationship to IT diffusion by asking the question: Why agility now? Second, we 
approach the relationship by exploring ~ t s  four most distinct parts: (1) agile IT diffu- 
sion, (2) IT infrastructures agility, (3) aglle development. and, at the core, (4) business 
agility. Finally, we look at some of the challenges that confront us ahead. 

1. Why Agility? 

2. Agile IT Diffusion 

3. IT ~nfrastructures- 4. Agile 
Agility Development 

6. Challenges Ahead 

Figure I.  Plan For The Book 



1 WHY AGILITY NOW? 

Part 1 sets the stage. Chapter I introduces the topic and provides an overview of 
the research contributions that are inclnded in t h ~ s  book. 

We ask, "Why agllity now?" We believe there are at least three answers. First, it 
cont~nues to become harder to survive and succeed In today's b~~s iness  env~ronment. 
Belng ag~le ,  and being capable of sensing and responding to both predictable and 
unpredictable events is a promising strategy in times of change and uncertainty. There 
is a lot of recent activity about agility, promoted in the form of agile software dcvelop- 
ment, agile manufacturing, agile modeling, and agile ~terations. Second, IT dif f~~sion 
IS known to be a process that takes time and effort Numerous IT projects succeed in 
developing a product, but fail in changing the behavior of the target group. As a result, 
diffiwon just doesn't happen! It is hardly surpr~sing that agile IT dif f i~s~on has become 
desirable. Third, the importance of flexibility in developing IT solutions for rapidly 
changing business environments is well recognized, especially for Internet applications 
(Pries-Heje et al. 2004). In this arena, agility refers to the ab~lity to quickly del~ver  
solutions and n~mbly  adapt to changing reqnirenients. 

Chapter 2, by Kautz, Henriksen. Breer-Mortensen, and Poulsen provides an 
Introspective for the group that has cornniiss~oned this book as the proceedings from a 
conference by the International Federation for Information Processlng Workmg Group 
8.6. T h ~ s  group focuses on the diffusion of IT innovations. Chapter 2 provides an 
overvie~v ofthe essential concepts and background that this working group brings to our 
question. It includes a detailed analysis of all previous IFIP Workmg Group 8.6 
conference proceedings, and concludes that the group has been s~~ccessful  thus far in 
focusing scholarly attention on the phenomenon with~n its scope, and marshaling 
~n te l l ec t~~a l  progress toward its objectives. 

Chapter 3 introduces agility concepts and their relationship with agile software 
methods. Conboy, Fitzgerald, and Golden provide an overview and synthesis of agility 
concepts, applying these insights to propose a framework for agile software methods. 
The framework distinguishes between required resources and resulting Impact, 
present~ng on that basis four different categories of agile practices: change creation, 
action, reaction, and learning. 

The next four parts comprise the heart of the book, descr~bing the factors and 
techniq~~es that lead organizations to business agility. From the perspective of our 
work~ng group, business agility depends on the intrinsic and dynamic relat~onsliips 
between IT diffusion, IT infrastr~~cture, and IT development capabilities (see Figure 1). 
We start by reviewing each of these IT-related capabilities and finally develop the core 
theme of business agility. 

2 AGILE IT DIFFUSION 

Part 2 explores the complex relationship between IT diffi~sion and business agility. 
Diffusion of innovations, and in particular diffusion of new approaches to the develop- 
ment of IT or software, constantly reshapes organ~zational IT capab~lities. This part 
explores two aspects of the creatlon of busmess agility through IT diffusion. First, 
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chapters 4 5 ,  and 6 help explam why efforts to Improve software practrces succeed (or 
fall to succeed) Chapter 4 uncovers how collaborat~ve practlces are associated n ~ t h  
process deployment Chapter 5 connects software process nnprovement and business 
ag~lrty by sliom~ng hon choke pomts In the soc~al  commumcation networks can l n h ~ b ~ t  
software Innovation and, as a consequence, busmess a g ~ l ~ t y  In Chapter 6, we extend 
OLII e~ploration of these soc~al  networks Into those supportmg interorgan~zatronal 
adoptlon o f s o f t ~  are innovations, learn~ng horn these soc~al  networks enable the cr eatlon 
and sliar~ng of the knowledge essent~al for adopt~on of new software mnovatlons 
Second, chapters 7 and 8 provide techn~ques for enablmg the mnovatlon dlffirsron on 
w h ~ c h  busrness a g ~ l ~ t y  depends The two chapters brmg focus on the role of the change 
agent, how to t m e  the enrollment of a change agent, and how the shortconimgs of a 
change agent can be overcome soc~ally, exemplified by personal humor 

Chirptet 4 by Aaen, Bojesson, and Mathlassen analyzes 18 softuarc process 
Improbement projects accordmg to characteristrcs l ~ k e  set up, process creatron and 
dlffuslon, and na~rgab~l i ty  Eleven of the less successf~~l projects f o c ~ ~ s  on defining a 
solutron but not on deploying a process Seven ofthe more successf~~l  projects focus on 
collaborat~on as a means of s~multaneo~rsly definmg and deploy~ng practlces 

Chapter 5 by N~elsen and Tjorneh0j demonstrates how soc~a l  network mapping can 
r e ~ e a l  communicat~on choke polnts that can ~ n h ~ b ~ t  both agde business responses and 
software process Improvement m t ~ a t l v e s  

In Chnptet 6 Hovorka and L a ~ s e n  dlscuss how knowledge flows affected the 
adoptlon of a large-scale software system In several countles withm New York state 
They find that an organ~zat~on 's  ag~l i ty  IS based on ~ t s  abl l~ty to acqulre, ass~mrlate 
transform, and explo~t  knowledge, and that t h ~ s  ab~lrty can be mcreased through stlong 
and dense netwo~ks They also examlne how soclal communlcatlon networks can 
~nfluence the a g ~ l ~ t y  of organlzat~ons For example, they find that ha\ Ing strong and 
dense communrcat~on networks can fac~lltate knowledge flows and Increase the chance 
of adopt~on 

Chapter 7 by Borjesson, Mart~nsson, and Timmeris descr~bes an actlon research 
s t ~ ~ d y  of d~ffirslon of mnovatlon techn~ques as a means for rmplementrng software 
process Imp1 ovement The paper prov~des a part~cularly r ~ c h  explanatron of hob\ change 
agents can co-opt key oplnlon leaders at a c r ~ t ~ c a l  juncture (the chasm) In o rde~  to 
achreve a pleclpltous d ~ f f i ~ s ~ o n  of a process mnovatlon 

Chapter 8 by McMaster, Wastell, and Henr~ksen examines the role of humor as an 
empowerment tool The concept of humor In organlzatlons 1s clearly an under- 
researched area Thls paper compares the role of a jester w ~ t h  that of a change agent and 
finds that ajester has character~st~cs lacklng In a change agent They conclude that there 
is a catha~trc role for a jester In a g ~ l e  IT dlffuslon 

3 IT INFRASTRUCTURES AGILITY 

Part 3 explores the relationship between the agility In IT infrastructures and the 
agility in business. IT infrastr~rctures can both enable and inhibit business agility, 
perhaps even sirnultaneo~~sly. We begin in Chapter 9, showing the dramatic impact that 
a change in infrastructure can have on organizational performance by enabl~ng agile 
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decwon-mak~ng Chapters 10 and 1 1 evpla~n how the ~nfrast~uctures ~nvo l \  ed In ~nter-  
organ~zat~onal systems and supply chams are related to either bus~ness a g ~ l ~ t y  or 
bus~ness t o r p ~ d ~ t y  

In Chapter 9, Vance reports the results of a lab experlment ~ n l o l v ~ n g  better and 
tlmeher ~nformdtlon S ~ m u l a t ~ n g  supply cham decisron-maklng, the experlment shows 
how remarkable Improvements In financial performance can follou from a g ~ l e  business 
practlces operat~ng u ~ t h  better mforniatlon technology, In t h ~ s  case s~niulat~ng the 
a d d ~ t ~ o n  of W I D  as part of the ~nformat~on mfrastructure 

In Chapter 10, Nagy appl~es  the adopt~on position model to explam reasons for 
f a ~ l ~ ~ r e  to adopt ~nterorgan~zdt~ondl systems III order to enable supply c h a ~ n  a g ~ l ~ t y  
Three cases are presented f o c ~ ~ s ~ n g  on how the relatlve power between firms shapes 
adopt~on practlces and outcomes 

Chapter 11 by Holmqvrst dnd P e w  presents lessons from a V o l ~ o  Inltlatlbe to 
Innovate and Improve d global supply cham The lessons are based on several years of 
continuous development, Integrating legacy systems andnew IT-~nfrastruct~lre elements 
These efforts led to new reldt~ons and channels that enabled unprecedented levels of 
busmess agil~ty 

4 AGILE DEVELOPMENT 

Part 4 explores the re la t~onsh~p between IT  or software developnlent and bus~ness 
a g ~ l ~ t y  In t h ~ s  part of the book, we explore the factors upon w h ~ c h  development a g ~ l ~ t y  
depends, along w ~ t h  technlq~les for building ~t Chapter 12 illustrates the unrecognved 
benefits that can follow fiom the adopt~on of a g ~ l e  development methods We follow 
thls w ~ t h  Chapter 13, w h ~ c h  expla~ns how software agll~ty arlses from Innovations In 
both processes and base technology Chapters 14 and 15 explore the pract~cal I~mlts of 
a g ~ l e  dcbelopment, h ~ g h l ~ g h t ~ n g  problems In spec~fic aglle t e c h n ~ q ~ ~ e s  T h ~ s  part 
conc l~~des  w ~ t h  Chapter 16, w h ~ c h  models the strategic connection betaeen a g ~ l e  IT 
development projects and bus~ness a g ~ l ~ t y  

In Chapter I2 F~tzgerald and Hartnet present a long~tudmal study of the use of 
agile softuare methods uithin Intel The s t ~ ~ d y  demonstrates how a g ~ l e  methods lead 
to systematic practlces that requlre dlsc~pllned apphcation of the ~nvolved techn~q~les  
as well as careful customlzatlon of the method to each speclfic development context 

In Chapter 13, Lyytmen and Rose outline a theory of a g ~ l e  development In therr 
model, explotat~on, explo~tat~on,  and aglllty Issues are ~ncluded, and a s e q ~ ~ e n t ~ a l  
lea~ning model developed The value of the model is illustrated with findmgs from soft- 
uare  development organlrat~ons The study concludes that software agll~ty I S  affected 
by the scope and depth of Innovatl\e activity In base technolog~es as hell  as In 
cont~nued process mnovatlons 

In Clmpte~ 14, Abrahamsson presents the results from a serles of case s tud~es In 
w h ~ c h  test-drwen softu Are development \+as adopted Whde test-drrven debelopment 
has been argued to facll~tate a g ~ l ~ t y  and dramatlc quality galns, t h ~ s  study shows that 
adoption of test-dr~ven development is d~fficult and the potent~al benefits are far from 
read~ly ava~lable 



8 Part 1: Why Agility A'm'.? 

Chapter 1 5  by Toleman Dar roch and Ally descr~bes experiences of developers in 
adoptmg extreme Progranimlng in a low-budget settlng Whlle the pioject \\as 
generally successf~~l  ~ n s ~ g h t s  suggest problems wrth system metapho~s and pair 
programming 

In Chapte~ 16, N~ckola~sen  descr~bes a model that has proved effect~be In guld~ng 
resource allocat~on decisions for I r projects The model pos~tlons strategies on two 
d~mensrons the degree to w h ~ c h  act~vrt~es  are m ~ s s ~ o n - c ~ ~ t ~ c a l ,  and the degree to w h ~ c h  
a c t ~ v ~ t ~ e s  prov~de market differentldtlon It p ~ o v ~ d e s  one example of how ~mproved 
busmess agl l~ty r e s ~ ~ l t s  from smart use of t h ~ s  model 

5 BUSINESS AGILITY 

Part 5 explores busmess a g ~ l ~ t y  the core theme of the book, and the part around 
w h ~ c h  all other parts revolve Chapters 17 and 18 explore the factors that ale drlvmg 
organlzatlons to seek a g ~ l ~ t y ,  and also why t h ~ s  ag~l i ty  IS  infolding in some arenas, and 
IS not ~ in fo ld~ng  In others In Chapter 19 we de\elop a f ramewo~k for c h a ~ a c t e r ~ z ~ n g  
the d~fferences In busmess ag111ty among firms Chapter 20 concludes t h ~ s  part of the 
book by explarnmg the essence of business ag~l i ty  w ~ t h  d ~ r e c t ~ o n s  for seekmg ~t 

In Chapter 17, Donnellan and Kelly descr~be the forces that d r ~ v e  lncreaslng needs 
for busrness ag~l l ty  They analyze the IT that IS bemg developed to enable t h ~ s  agll~ty 
In the sem~conductor ~ndustry and shou how this IT has d ~ f f i ~ s e d  across the ~ndustry 

Chapter 18 by van Oosterhout, Waarts, and van Hlllegersberg defines a framework 
and surveys foul ~ndustly sectors In the Nethe~lands The authors find a number of 
mterestmg differences among sectols But they also find that execut~ves across sectors 
feel that they are forced to become ag~le  for example due to lncreaslng unpred~ctab~l~ty 
of government regulat~on Furthertnorc the study reveals that today's busmesses lack 
the a g ~ l ~ t y  reqii~red to qu~ckly respond to largely unanticipated changes 

Chaptet 19 by Overby, Bharadwaj, and Sambamurthy presents a framework for 
busmess ag~lrty and the enablmg rolc of d ~ g ~ t a l  optrons Based on a distlnct~on between 
sense and response c a p a b ~ l ~ t ~ e s  the paper identifies four d~fferent types of fimis ag~le ,  
langu~d-lazy, lost-leap~ng and llrn~ted 

In Chapter 20, Do\e disc~~sses  the cornerstones of busmess a g ~ h t y  response 
a b ~ l ~ t y ,  dynam~c knowledge managemcnt, and value-based decision mak~ng  The paper 
offers on that basls the requirements to design and develop a g ~ l e  buslness practices and 
IT ~nfrastructure support 

6 CHALLENGES AHEAD 

Part 6 concludes the work by recognlzlng some of the challenges that confront LIS 

In the quest to enable bus~ness ag~lity w ~ t h  IT Two chapters offer prospects for the 
future, ispec~ally h~ghlrghtlng the need to explore Inno\ a t ~ o n  In very large systei,ls and 
the need for ne* work In IT or software development 

In Chaptet 21, D ~ t t r ~ c h ,  Prres-Heje, and Hjort-Madsen descr~be a large IT 
rnfrastructure and development project that IS daring In both scope and innovat~on It 



Bnskerville et al./Agility ir~ F o ~ m  9 

crystalhzes broad gaps in the knon ledge that o~ight  to ~nfo rm a large Federated 
orgamzatron seekmg to mlgrate onto an entirely new IT ~nfrdstructnre Such gaps 
rnclude the role of an IT I ision the femblll ty and coordrnat~on of dramat~c change, and 
commun~ca t~on  of  ~ i s r o n  and change 

In the final chapter, Chapter 213, Lev~ne  conclildes our mark by reflectrng on the 
experiences and con t r~bu t~ons  from the software ag111ty mo\ ement Thls paper ~dentrfies 
on that background the key challenges and d~ lemmas  ~ n v o h e d  In a g ~ l e  software 
pract~ces  and goes on to drscnss hobv to filrther develop thrs software development 
parad~gm 

After Chapter 22, me have completed the book by includrng the descrrpt~ons of  
three panels that were part of  the lFlP w o ~  k ~ n g  conference that dro\ e the creatlon of t h ~ s  
book Although rt was impossrble to include full transcripts of the  panel drscuss~on, the 
rnsrghts mto the d ~ s c o ~ u s e  dekeloped by the panel~sts are, at least partly, revealed 

The SIX parts of  the book, and the 22 chapters collectrvely explore the m o t ~ v a t ~ o n  
for a study of  busmess a g ~ l ~ t y  and IT dlffi~sron, the four major aspects of busmess 
a g h t y ,  and the challenges before us In  a world In w h ~ c h  change and uncertarnty drrve 
the needs for busmess a g ~ l ~ t y ,  and drg~tal lnformat~on drrves bns~ness,  ag~lrty In IT 1s 
c r ~ t ~ c a l  for busmess success We  belleve rt IS important to understand how IT ag~lrty,  
and thereby busmess agrlrty, IS m~l l t~faceted composed of a g ~ l e  IT dlffusron, IT 
mfrastructure a g ~ h t y ,  and a g ~ l e  IT development In the 21 chapters that follow, you w ~ l l  
learn how, these facets can together p rov~de  a concerted pathway to busmess agrl~ty 
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Abstract Irl this article, we review the work of the IFIP TC'8 WG 8 6 on Df f i~s ion  and 
Transferooflnorn~ation teclznolog~~ ill theperrod 1993 / l~~ .o~rgh  2003. Startrng 
with worlcinggroup S aint andscope deciaratior!, itv anirl~ze the I13 contri- 
b~rtions that have been published in the seven coi?f2.rence proceedrngs of the 
group. While we can c o n c l ~ ~ d e  that the group bj. und luize i~~orlcs toward and 
within its own aim andscope rleclaration, rr9e ulsofinrl the group us ofyet has 
no joinf ternlinology and 110 shared theoretical basls. These are challenges 
whic/z the groz~p should take ztp in its firture work 

1 INTRODUCTION 

The first work in information technology diffi~sion research can be found in the late 
1970s (Perry and Kraemer 1978). New technolog~cal possib~lities and the wide-spread 
use of IT in the 1980s then led to growlng attention to the topic in various academic 
disciplines and commercial sectors. This is reflected in the foundat~on of three different 
interest groups in the field of IT diffusion. The IEEE C o m p ~ ~ t e r  Soc~ety has a special 
interest group on Software Engineering Technology Transfer, w h ~ c h  can be traced back 
to the early 1980s, while members of the Information Systems community in 1988 
founded the Diffi~sion Interest Group in Information Technology (DIGIT). After a pilot 
conference in 1993, IFIP TC 8 approved their working group, 8.6, on Transfer and 
Diffus~on of Information Technology in 1994 (referred to here as the working group or 
simply the group). The group tries to bridge the gap between the software engineering 
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and the IS communltles It conslsts of about 30 r e g ~ ~ l a r  members and ~ t s  mam jolnt 
actll ~ t y  I S  a v, o rk~ng  conference, held approvlmately ekery 18 months The group has 
thus far had seven conferences w h ~ c h  have been attended by a b o ~ ~ t  420 delegates 

As an officlal IFIP organlzatlon, the group has an approled alm and scope 
document definmg its object~ve "To foster imderstand~ng and Improbe research m 
practice, methods, and techniques In the transfer and d~ff iwon of ~nformatton technology 
w~thln systems that are developed and In the development proccss " The range of the 
group's uork I S  filrther deta~led In 10 statements coverlng ~ t s  scope 

We take t h ~ s  declaratlon as our startlng polnt and ask whether the g lo i~p  I S  relattng 
~ t s  work to ~ t s  declarat~on and whethe~ ~t works towald achlevmg the formulated 
objectives We ale also Interested u hether there are any s~gn~ficant  trends v ~ s ~ b l e  In the 
g ~ o u p ' s  work across tlme The objectwe of t h ~ s  paper IS to analyze ~f the actual uork 
~mdertaken In the group as reflected m the proceedmgs of the conferences corresponds 
to the IFIP WG 8 6 declaration Other resea~chers (F~chman and Kemere~ 1999, 
Prescott and Conger 1995, Wolfe 1994) have prov~ded okervlews of IT d ~ f f i ~ s ~ o n  
research 111 general Wolfe (1994), In part~cular, has plov~ded leconimendat~ons to 
researchels concerning the further development of the field We are more Interested In 
provldmg an oxervlew of the work by the group than In o ~ ~ t l l n ~ n g  spec~fic gu~dance as 
to what the communlty should do In fi~ture resea~ch Thls search for an ~ d e n t ~ t y  or eben 
a parad~gm w ~ t l i ~ n  a research commun~ty resembles the debate that has taken place In 
the IS community as a whole as reflected In Volume 12 of C'o~~in l~ ln lcn t lo~ i~  of 41s 
(art~cles 30 through 42) The contr~butlon of t h ~ s  paper IS, hence, a niethodolog~cal 
voyage lather than a set of normatwe recomlnendatlons to how the gloup s h o ~ ~ l d  act In 
the f i~ t~ l re  

The paper u 111 proceed as follows In the next sectlon, we w ~ l l  cxpla~n the research 
method that all1 help LIS to answer the qi~estlons posed above In sectlon 3, we u ~ l l  
present our results, whlch w ~ l l  be discussed In sectlon 4, and we will end w ~ t h  a numbel 
of conclus~ons In sectlon 5 

2 RESEARCH METHOD 

The overall research method we apply is that of a literat~lre s t ~ ~ d y .  In the seven 
previous working conferences (Levine 1994; Kautz and Pries-Heje 1995: McMaster et 
al. 1997; Larsen et al. 1998; Ardis and Marcolin 2001; Bunker et al. 2002; Damsgaard 
and Henriksen 2003), the group has published a total of 113 scientific contributions. 
These are analyzed w ~ t h  regard to the group's aim and scope declaration. However, 
instead of taking the aim preamble and all 10 scope statements into account, we 
concentrate on the two main statements defining the range of the group's work as 
dealing with "diffusion, transfer, and ~mplementation of both mature and immature 
information technologies and systems in organizations and among organlzatlons, sectors, 
and countries" and the "development of frameworks, models, and terminology for 
information technology transfer and diffusion." To opemtionalize the aim and scope 
declarat~on we use the following dimensions to code and analyze the articles: 
terminology used, types of technology, unit of analysis, and nature of exploration. To 
be able to f ~ ~ r t h e r  reflect on these dimensions, we decided to take a closer look at the 



research approach and the research methods used In the work In general and across some 
of the d ~ m e n s ~ o n s  These S I X  d ~ m e n s ~ o n s  are br~efly ~ n t r o d ~ ~ c e d  next 

2.1 Terminology Used 

Term~nology de\ elopment IS exp l~c~t ly  nientloned In the am1 and scope document 
Prescott and Conger (1 995) polnt out a need to clar~fy concepts and terms that are used 
a ~ t h m  IT drffusion research Wrth the starting polnt berng t h e ~ r  l ~ s t  of concepts used 
we developed a classrfi cat~on lncludlng ~ncludes the terms that we f o ~ ~ n d  dunng our 
c o d ~ n g  and analys~s The folio\\ Ing classes were ~den t~f ied  (1) adopt~on, (2) d~f fus~on ,  
(3) ~mplenientat~on (4) mtroduct~on ( 5 )  transfer. (6) adaptat~on, (7) a s s ~ m ~ l a t ~ o n ,  
(8) acceptance (9) routrn~zat~on, (10) ~ns t~ tu t~onahza t~on ,  dnd (I I)  others The last 
category ~ncludes terms such as absorpt~on approprlatlon, deployment penetlatlon 
trans~tron, spread~ng, and uptake w h ~ c h  were less frequently ment~oned In our ~nbestl- 
gat~on we look at \\ h ~ c h  of these are used and whrch are defined before usage through 
the work of the group For our analys~s, rt should be noted that an art~cle can contaln 
sevei a1 of these tel ms 

2.2 Types of Technology 

Infonnatron technology ~ncludlng mformat~on systems and ~ n f o ~  matron technolog~es 
In the development process are expl~crtly ment~oned In the a m  and scope and lle at the 
center of what defines IT research (Benbasat and Zniud 2003) Althoi~gh both Swanson 
(1994) and Lyyt~nen and Rose (2003) prov~de a class~ficat~on of1T Innovation, we could 
not find a scheme that covers the way the group deals w ~ t h  the ~nforniat~on technology 
concept, thus we follom ed the strategy of Barothy et al (1995) and de~e loped  a typology 
durmg codlng m d  analys~s It res~rlted In the followmg classes 

Information and mformatron systems technolog~es In general these \\ere works 
w ~ t h  a brodd fociis on ITIIS w~thout a par t~cula~ emphas~s on a spec~fic technology 
or system type 

Interorgan~~ational IT such as interorganizational information systems in general, 
for example, ED1 

Networked technolog~es l ~ k e  Internet or Web technolog~es, e-commerce, e- 
government, or e-servrce technologres, CSCW or groupware systems, and IT 
~nfrastructur 

Drverse technolog~es, w h ~ c h  focus on part~cular technolog~es beyond those 
mentioned already 

Software development technolog~es such as methods, techn~ques, CASE or other 
software tools, and approaches and methods for software process Improvement 
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Finally. we identified articles that dealt with the concept of IT outso~ircing as a 
technology concept and art~cles that did not deal with technology at all. 

2.3 Unit of Analysis 

The untt of analys~s I S  expllcltly mentioned In the alm and scope wlth a focus on 
"organlzat~ons and among organlzat~ons, sectors, and countries " We d ~ d  not find any 
appropnate classificatton In the literature beyond Glasson (1 994), which was part ofthe 
data material, thus we developed one d u t ~ n g  codmg and analysts Beyond the four units 
mentioned-organ~zat~on, ~nterorganizat~onal, sector, and country-we found a ~ t ~ c l e s  
dealmg wlth ~ndtvlduals, a partic~~lar region, the spec~fic class of academta to practlce 
d~ffuslon, a class of others covering dlffus~on from produce~s to supplrers or to thrrd 
world countries, and a final class of "not applicable," coverlng conceptual arttcles 
wtthout a part~cular u n ~ t  of analysls Agaln artlcles could ha\e several units of analysts 

2.4 Nature of Exploration 

The nature of exploration is mentioned in the aim and scope declaration as 
development of frameworks and models. We a ere inspired by Saunders et al. (2002), 
who use the term In t h e ~ r  study on power and ~nforniatton technology and dlst~ngulsh 
between framework development, proposlttons developed, hypothes~s testmg, and 
research questlon explored DLII Ing coding and analys~s we found ( I )  model and theory 
development, (2) model and theory evaluation, (3) hypothesis testing witho~lt aiming at 
developing or testing an explicttly described model or theory, (4) investtgation of a 
specific research question without explicitly aiming at building or evaluating a model 
or theory, and (5) self-reflect~ve explorations, w h ~ c h  ~ef lect  over the work of the group 
or the nature of the IT dtffi~slon research field 

A speclal case of theory and model development and evaluatton 1s the u t ~ l ~ z a t ~ o n  
of Rogers' theory of diffusion of innovations first published in 1962 and since then 
refined in five editions of his seminal book. It has been claimed that he is one of the 
most important researchers in the field of diffusion in general and that he has had quite 
an influence on IT diffilsion research (McMaster and Kautz 2002). To verify this claim, 
we investigate whether the group's contributions base their work directly and ~1nci-i- 
tically on Rogers, are c r ~ t ~ c a l  of Rogers' work, refer neutrally to Rogers without taking 
a stand on his work, or do not refer to his work at all. 

2.5 Research Approach 

To get beyond the simplistic distinction of  the positivist and the interpretive 
research paradigms, we align wltli Schultze and Leidner (2002) who, when studying the 
concept ofknowledge management in IS, apply Deetz's (1996) framework on scientific 
discourse and distinguish a normative, interpretive, critical, and dialogical discourse in 
research. Instead of looking for contradistinctions, which bears little fruit, the intent of 
the framework IS to direct attent~on to mean~ngful differences and similarities among 



different research activities. In the framework. the bas~c  goal of normative research is 
seen in finding and definmg laws. such as ltke relat~onsh~ps among objects, and in 
achieving progress. The interpretive research objective is to understand soc~ally 
constructed constellations and to display cultures and values related to the phenomenon 
under investigation. Critical research alms to unmask dominance and reform social 
order while dialogical research strives to recla~m confl~ct and give space to lost voices. 

2.6 Research Method 

In line with other researchers performing literature studies (Alavi and Carlson 1992; 
Barothy et al. 1995; Lai 1996), we classify the contrib~~tions In the data material in 
empirical articles, where the work was based on empirical data and nonempirical 
articles, which in turn are pr~marily based on Ideas, frameworks and speculation instead 
of systemat~c obseivation and data collection Empmcal IT and IS research has been 
classified d~f fe~en t ly  by different researchers Based on the uork of Orlikowski and 
Baroud~ (1991). Alal.1 and Carlson (1992). Cheon et al (1993), Claver at a1 (2000), and 
Vessey et al. (2001), we distinguish between ( 1 )  surveys, also comprising field studies 
based on questionnaire instruments or ~nter\.iews, (2) case studies comprising single, 
multiple, cross-sectional, and longitudinal case studies. (3) action research studies 
focusmg on both sctent~fic results and changes in the units uhere the research is per- 
formed, (4) secondary data studles where the researche~s analyze data provided by 
others, and (5) other empmcal methods tncludmg laboratory evperiments or simulat~ons 

3 RESULTS 

The data material conslsts ofthe 1 13 conference cont~~but tons ,  wr~tten by more than 
170 authors Only a small group of authors habe had more than one article published 
111 the group's proceedmgs (nme have publ~shed two al-t~cles, and of these, four have 
three or more art~cles) The contr~butions can be class~fied In three groups There 1s a 
group of five arttcles wh~ch ,  from our perspective, do not deal w ~ t h  the dif f i~s~on of IT 
at all but have been accepted for the group's conference serles These articles deal w ~ t h  
user engagement ~ ~ r t u a l  cooperation, the use of a techn~que for problem analys~s, IT 
strategy, and the IT market They have not been analyzed further The second group 
conslsts of position statements and experience leports based or not on a research 
approach, method, or data analys~s Thts group C O I ~ S I S ~ S  of 19 contrlbut~ons which were 
ma~nly  (15 art~cles) presented at the p~lot  conference In 1993 where posltlon statements 
were explic~tly welcomed or they were Ink ~ t e d  lectures In 1997,2001, and 2002 These 
contribut~ons are not analyzed usmg all dimens~ons We ~ n d ~ c a t e  In the follow~ng 
presentation where they have been taken Into account and where not The third, and by 
far the largest group cons~sts of 89 arttcles w h ~ c h  we classlfy as analyt~cal or 
synthet~cal contnbilt~ons based on e m p ~ r ~ c a l  ot nonemp~rlcal methods, 49 use an 
empirical method, w h ~ l e  40 are based on nonemp~rical work These art~cles are all 
analyzed accordmg to d ~ m e n s ~ o n s  
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*This conference was ajoint IFIP TC 8 WG 8.218.6 conference and all contr~butions that did not 
have a clear diffusion topic are not considered in our analysis. 



3.1 Terminology Used 

In the 108 analyzed art~cles, 30 d~fferent terms related to diffuston are ~tsed a total 
of 356 tlnies One article, although classified as IT d~ff i is~on research, uses none of the 
terms 

Only 23 art~cles (2lpercent) actually define one or more of the terms ~ ~ s e d  A total 
of 38 defin~tions are prov~ded. a number of them referrmg to o the~  authols such as 
Roge~s  thus the number of definltlons developed by the a ~ ~ t h o i s  themselves IS 

considerable lower 
W ~ t h  regard to the meanlng ofthe terms, one term (adopt~on) was defined with three 

dtfferent nieanlngs Adopt~on-a term that 1s not ment~oned In the o r ~ g ~ n a l  aim and 
scope-was part of the theme of the first. fifth, and stxth conferences For the first 
conference, adopt~on was d e f  ned as havmg been ach~eved when the d e c ~ s ~ o n  to start the 
usage of an ~nnova t~on  or technology had been taken F~chman and Kenierer (1994) 
refer to adopt~on as "typ~cally defined as the phystcal acquisltlon of techntcal artifacts 
or as 'comm~tment' to implement the Innovatton " This defin~tion IS In lme n ith many 
tradttlonal defin~tlons of adopt~on In the context of diffi~ston of mnovatlons as put 
forward by Rogers (2003) For the second conference, adopt~on *as defined as 
ach~e\ed when the technology was actually used in practlce As Thong and Yap (1996) 
p ~ ~ t  it. "adopt~on of IT 1s defined as Lislng computer ha~dware or software appl~cat~ons 
to support operations, management, and dec~sion niakmg " F~nally, for the s~x th  
conference Bovtng and B ~ d k e r  (2003) defined adoptlon as ach~eved \v hen a technology 
is used in the n a y  I ~ S  designers Intended 

We find that adopt~on 1s the most frequently used term It %as found In 75 of the 
108 art~cles The other four most-used tenns are d ~ f f u s ~ o n  ~mplenientatlon, ~ntro-  
ductlon, and transfer Together these concepts ale s~gn~ficantly mole-used than the 25 
others The first three are on average used In 50 percent of all arttcles It is Interesting 
that the concept transfer, whlch appears In all dec laa t~on  scope statements, IS only ~ ~ s e d  
In a l~ttle over 30 percent of the artlcles 

Figure I. Percentage Use of Terms 
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Conf 0 US l ~ o n f  1 ~ 0 l C o n f  2 UK Conf 3 FI IConf 4 CA Conf 5 A ~ C o n f  6 DK 

Adoption 

w lmplernentatlon 
r -- 

a D~ffus~on 1 45% 58% 70% 

/ m  lntroductton 1 41% 

No. of articles 30 12 22 8 16 11 10 

Figure 2. Use of Terms by Conference 

Looklng at the development over the course of the seven conferences and only 
takrng the five most-used terms into account, it appears that the use of adoption, 
diffi~sion. ~mplementation, and introduction is somewhat stable over time, w ~ t h  the first 
three nearly always being used. The use of the term transfer, however, declines signl- 
ficantly over time and is rarely or never ~ ~ s e d  in the last four conferences. 

3.2 Types of Technology 

The information and information systems technologies category in general is the 
largest category and represents, with 38 articles, approximately a third of all contri- 
but~ons (see Figure 3). Software development technologies are the subject of study in 
25 percent (27) of all articles. Interorganizational, network technologies, and diverse 
technologies are each represented in approximately 10 percent ofthe articles, with 9,10, 
and I I contributions, respectively. There are 11  articles that do not deal with tech- 
nology at all, and a final 2 articles with IT outsourcing as a general technology concept. 

F i g ~ ~ r e  4 presents the technologies per conference. Over time articles in the cate- 
gories ~nformation and information systems technologies in general and software 
development technologies are the most-often used categories in the conferences (the 
pilot conference and the first through fourth working conferences). The d~stribution 
shifts, but no clear pattern can be identified. However, the number of articles in the 
category software development technologies decreased In the last two conferences. The 
category interorganizational technologies first appears in the second conference and 
increases slightly up to the fifth conference. IT outsourcing appears in the fifth and sixth 
conferences, but is a rather small category. 
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Figure 3. Types of Technology-All Conferences (1 08 Articles) 

Across conferences, the software development technologies category appears In fi\ e 
out o f s e ~ e n  conferences (the p~lo t  conference and the second through fifth conferences) 
and IS the doni~nant category at the fourth conference This IS not surprwng as the 
theme of this conference was "D~ff~ising Software P r o d ~ ~ c t  and Process Innovations " 

IT i IS In general I . . -- -- . ... -~ 
+ 4 1 0 / ~  1 ;; 1 320h 1 25% , 250h i 9 ' 30% 

.... 1 ..~- L -- . 
Software-development , 45% 23% 25% 38% 9% 0°/0 

1 technoloales 

I D  Diverse technolog!es 7Oh I 13% I 6% 9Oh 1 10% 
--- . . ~~ . - 
I D  NO technologies 7% ,-.. - - ~ -  

0% I . o  /, i 18% 0% 19% -- ~ I-- - ~- ' 
Networktechnolog~es 0 8% 

, . . . -~~ -. ~. 
9% 25% 0% 9'10 1 4?/0 

ID lnterorganizatlonal . IT . -., l- - 0 % - 7  -OF- 5% 13% 

NO. of articles 30 12 22 8 16 11 10 

Figure 4. Technologies per Conference 



The ~nterorgan~zat~onal IT category domlnated the fifth conference, a h ~ l e  netu ork 
technolog~es, together w t h  ~nformatlon and lnformatlon systems technolog~es In 
general. domlnated the s~xth.  mhere thc t o p ~ c  of the conference was "Net\\orked Infor- 
matlon Technology Dlffuslon and Adopt~on " The categorles interorganlzat~onal IT, 
dlkerse technologies, and no technolog~es are represented at the majority ofconferences 

3.3 Unit of Analysis 

Organ~zatlon represents the largest category and accounts for almost t~vo-thl~ds of 
all conference cont~lbut~ons (73 art~cles) All of the other categorles are ~epresented 
n ~ t h  under 10 percent each They are d~s t r~bu ted  as follows others, 8 art~cles, Inter- 
organizational, 7 ai-hcles, sector, 6 art~cles. country, 6 art~cles, not applicable, 5 artlcles, 
reglon, 3 art~cles,  academ~a to practlce 3 a ~ t ~ c l e s ,  and ~nd~vidual ,  2 art~cles The total 
count of 113 articles exceeds the actual number of publ~shed artlcles as three articles 
have been classified In seleral categor~es 

The unlt of analys~s o t g a n l z a t ~ o ~ ~  represents by far the largest category at all 
conferences However, no trends nerther for the marginal sh~f t s  o f t h ~ s  catcgory nor for 
the representation of the other categorles, have been found Perhaps the category 
cout1t17 deserves spec~al mentlon here as ~t appears at the first four but not at the last 
three conferences 

Region_ Academia to Individual pract~ce - 
NIA 3% 2% - 3% 
4% ' ,_ 

Country 

5% 

Inter- 
organizationa 
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Figure 5. Unit of Analys~s for All Conferences 
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No. of articles 30 12 22 8 16 11 10 

Figure 7. Nature of Explorat~on per Conference 



3.4 Nature of Exploration 

Of the 89 art~cles categor~zed those d~scusslng posltlon statements and those not 
deallng with d~ffuslon were not cons~dered, 49 (55 pelcent) Inkestlgate a speclfic re- 
search question, w h ~ l e  26 (28 percent) deal w ~ t h  model and theory development Model 
and theory evaluation 1s a t o p ~ c  of seven art~cles (8 percent) and five (6 percent) art~cles 
test some hypothem Finally, two art~cles (2 pel cent) are concerned with self-I eflect~on 

Wlth the exception of the fourth conference, the ~nves t~ga t~on  of a speclfic research 
quest~on IS always the largest group I epresented at the conferences Hypothesis testmg 
has not been pursued in any of the last three conferences, u h ~ l e  the two self-reflective 
art~cles appear, naturally, at the late1 conferences (the fo~lrth and fifth) 

Wlth regard to empmcal and nonemplrlcal contrlbut~ons (Flg~lre 8), 72 percent of 
all empmcal contrlbutlons lnvestlgdte a spec~fic research questlon, while 14 percent deal 
mlth model and theory development, 47 percent of the nonemp~rrcal articles develop 
n~odels  and theorles and 35 percent ~nvest~gate  a spec~fic research questlon 

Gwen that the majority of a]-tlcles lnvestlgate a speclfic resedrch questlon, an 
lnvest~gatlon of the relatlonsh~p between Investlgatlon of a speclfic lesearch question 
and tern~lnology used (F~gure 9) reveals that In 74 percent of all artrcles ~nvest~gat lng 
a speclfic research questlon the term ~mplementat~on I S  used, adopt~on I S  used In 72 
percent of these art~cles, while d~f f i l s~on  appears In 69 percent, lntroductlon In 41 
pelcent, and transfer In 33 percent Thls means that ~niplementatlon IS used In 36 
art~cles, adoptlon In 35, dlffi~slon In 34, ~ntroductlon In 20, and transfer In 16 The other 
telms play a mmor role 

Wlth regad  to technology, 15 art~cles (32 pelcent) lnvestlgatlng a spec~fic research 
questlon deal w ~ t h  mformat~on and ~nforniat~on system technologles In general, 10 
art~cles (20 percent) focus on softwdre development technologies, 9 art~cles (I 8 percent) 
deal wlth d~verse, and 8 artlcles (16 percent) deal wlth network technolog~es, four deal 
with interorganizational IT, 2 with no technology, and 1 with IT outsourcing 

Nonempirical Empirical 

Model and theory development 47% 
- --- -- - - -- 

I ro lnvest~gat~on of research quest~on 72% 
I 

Fl Investigation of research question 35% 

0 Model and theory evaluation 13% 

Self reflective exploration 5% 

I Model and theory development 14% i 
I Hypothesis testing 10% 

1 Model and theory evaluation 4% 

Figure 8. Empirical/Nonempirical Articles Accordmg to N a t ~ ~ r e  of Exploration 



Figure 9. Ternlinology Used in the 49 Art~clcs 
Investigating a Speclfic Research Question 

Finally, the different units of analysis treated in work investigating a specific 
research question are distributed as follows: 36 are organization, 5 are interorganlza- 
tional, 5 deal with an ind~tstry sector, 2 with a region, I with academia to practice diffu- 
sion. and 1 with something else. The relationship between investigating a specific 
research question and research method and approach will be described in the followitlg 
two s~tbsections 

No. of articles 30 22 12 8 16 11 10 

Figtrve 10. Categonzatton of Applying Rogers per Conference 



CO.~ yon I 
C o n  2 C o  3 C 4 C z  5 PCo;; 6 I us 

- &..- - 
I.io reference to R o ~ e r s  1 72% 50% 1 36% 1 63% 50% 18% 50% 

Reference to Rogers 28% 50% 64% 1 37% 1 50% 82% 50% 1 -  -- - -- 

Fcgtire I I Articles Referr~ngINot Referrmg to Rogers 

Deallng with model and the01 y development and e l  aluat~on the group's treatment 
of Rogers' work is as follows' the category not referring to Rogers is the largest w ~ t h  
approximately half of all art~cles (55 out of 108, or 5 1 percent) The second category 
is neutral to Rogers, roughly one-th~rd of all articles (3 1 out of 108, or 29 percent), 12 
art~cles dre critical of Rogers (1 1 percent), and only 9 percent (10 articles) are dlrectly 
based on h ~ s  work At nearly all of the conferences, the first two groups are the largest 
ones (n ~ t h  the exception of  the fourth conference) Art~cles cr~tlcal of Rogers appear 
at five out of seven conferences, at the thlrd and fifth conferences, no artrcles %ere based 
on Rogers' woi k 

F~nallq, ~f we look at the d r s t r~b~i t~on  of art~cles r e f e ~ r ~ n g  to Rogers (the second and 
t h r d  categories) and those not doing so (Flgure 1 I ) ,  the pllot conference has a high 
number of articles that do not refer to Rogers, whlle the fifth conference 1s the opposlte 
Homever. no clear trend IS recognizable 

3.5 Research Method 

Out of the 89 articles class~fied as research contributions, 49 use an emprrlcal 
method, while 40 are based on nonempmcal work In the group of e m p ~ r ~ c a l  research, 
49 percent (24 artlcles) are case studies, 20 percent (10 art~cles) are surbeys, and 15 
percent (7 art~cles) are based on actron research, whde secondary data st~idies and othel s 
account for 8 percent (4 articles) each W ~ t h  regard to the total amount of research 
artlcles, case stud~es, n ~ t h  27 percent, comprlse nearly one-thrrd of all a]-ticles. while 
surveys and action research studies account for about 10 percent each 

The amount of nonemp~rlcal art~cles swlngs from 25 percent at the second 
conference to nearly 70 percent at the fourth conference In total, the drstr~bution is as 
shown in Figure 12 

'Here again, 108 articles. incl~iding those comprising pos~tion statements, were considered. 
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Figwe  12. Classification of Research Methods per Conference 

With regard to applied research method and the nature of exploration (Table 2), the 
distribution shows a strong dependence between case studies and the investgation of 
a specific research question. 

Looking at research method and unit of analysis (Table 3), again case studies are 
the majority, especially case studies taking place in organizations 

"able 2. Research Method and Naf 
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s tud~es 
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Total I 35 I 7 I 2 1 5  
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Figure 13. Class~fication of Research Approaches per Conference 



Critical Dialogic 1 interpretive Normative 

n = 4  n = 4  n  = 32 n = 4  n  = 45 

Figure 14. Relationship Between Research Approach and Research Method 

3.6 Research Approach 

The majority of the 89 research articles presents a nor-matlve d~scourse with 45 
articles (52 percent); 32 articles (36 percent) belong to the mterpretative discourse. 
Critical and dialogical discourses appear fo~n- times each (4 percent each), while four 
articles could not be classified according to the chosen framework. Normative and 
interpretative articles add up to more than 75 percent of all articles at all conferences, 
with their actual distribution swinging a b ~ t .  While the normative discourse dominates 
the first three conferences, the majority of contributions to the third and sixth con- 
ferences, both arranged in northern Europe, comes from the interpretive discourse. 

The distribution ofresearch methods w~thin the four research approaches is depicted 
in Figure 14. In particular, Figure 14 shows that the majority of interpretive articles are 
case studies (16 articles). 

The relationship between research approach and n a t ~ ~ r e  of exploration (Figure 15) 
shows that both investigation of a specific research question and model and theory 
development are nearly equally doininant in the normative discourse with 44 percent and 
42 percent of all 45 contributions respectively while in the interpretive discourse, 72 
percent of the 32 contributions deal with one spec~fic research question and only 18 
percent with model and theory development. 

Finally, the re!ationship between research approach and unit of analysis (see 
Table 4) shows that both the normative and the interpretive discourse deal primarily with 
the organization as the unit of analys~s. 
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4 DISCUSSION 

W ~ t h  the g r o ~ ~ p ' s  alm and scope statement as the startlng polnt and the results 
presented here the following disc~~ssion attempts to ansner t n o  questions Does the 
g r o ~ ~ p  work n ~ t h  the d~ffi~sron, transfer, and ~mplementat~on of both m a t u ~ e  and 
~mmature ~nformat~on technolog~es and systems In organlratlons and among 
organ~zat~ons, sectors, and countr~es? Does the group w o ~ k  w ~ t h  the debelopment of 
fi amem orks, models and terminology for mformat~on technology transfer and d~f f i~s~on '  

Answe~lng questlon 1, we can conclude that, yes, the g ~ o u p  works u ~ t h  d~f fus~on ,  
tr ansfel, and ~mplementat~on These terms are used In 62 percent (d~ffuslon), 3 1 percent 
(transfer), and 58 percent (~mplementatlon) of all art~cles Furthermore, these articles 
analyre ~mplicat~ons ofdiffus~on, transfer, or mplementat~on oftechnology The group 
also uorks  w ~ t h  a broad spectrum of ~nformat~on technologles General ~ n f o ~ n i a t ~ o n  and 
~nformat~on system technologies are the largest group, b e ~ n g  the subject of 36 percent 
of all ar-t~cles, followed by software development technoiog~es the t o p ~ c  In 25 percent 

Along M ~ t h  software process innovat~ons and netnorked IT, spec~fic technologles 
appear as toprcs for two conferences Thls approach IS 111 I ~ n e  v,ith the alm and scope 
statement where, beyond information technologles and systems and software develop- 
ment technologles, no part~cular technology IS ment~oned or e x c l ~ ~ d e d  Fmally, 
cons~dering the unlt of analys~s, we can state that agaln, co~respond~ng to the group's 
a m  and scope, the dommant unlt of analys~s IS the organization, the theme of 65 percent 
of all contrlbut~ons, whereas diffusion, transfer, and implementat~on between organi- 
zatlons (7 pelcent), In (business and publrc) sectors (6 percent), and In countrres (6 
percent) play a mmor role 

However, the results also show that the group does more than that The term adop- 
tron, although not ment~oned In the alm and scope, I S  In the t ~ t l e  ofthree conferences and 
I S  actually the most-used term In the group's work, appearing In 70 percent of all publl- 
catlons The term mtroduct~on can be found In 33 percent of all art~cles, makmg it a 
more frequently used term than transfer, wh~ch ,  although part of all 10 alm and scope 
statements, was hardly eker used in the last four conferences W ~ t h  regard to the 
overarch~ng questlon of what the group s h o ~ ~ l d  do In the future, t h ~ s  q~~es t lon  can lead 
to d~fferent conclusions 

The group m ~ g h t  want to change its a m  and scope statement ~ n c l u d ~ n g  terms l ~ k e  
adopt~on and introduct~on and exc l~~ding  the term transfer S L K ~  a change woi~ld more 
prec~sely reflect what the group focuses on In ~ t s  research 

W ~ t h  regard to the role mformation technologles play In the group's W O I ~ ,  rt can be 
argued that havlng 10 percent of all art~cles not dealmg w ~ t h  IT at all, but with 
technology-~ndependent concepts hke d~ffusion, might enr~ch the groi~p's work, but 
m ~ g h t  also be a slgn of a lack of focus Thus the group ni~ght  cons~der no longer 
accepting nork not dealmg with IT as ~t falls o ~ ~ t s ~ d e  the gr0~1p.s alm and scope 
However, the latter would rmply that there would be no room for self-leflect~on (such 
as t h ~ s  paper) or theory development Independent of par t~c~l lar  technolog~cal Inno- 
vatlons In this context, ~t IS worth notlclng fiiat Rogers, referred to In 49 percent of all 
art~cles and by far the most c ~ t e d  author In the analyzed contr~but~ons, does not b ~ n l d  hls 
d~ffuslon of Inno1 atlons theory on IT lnnovatlons 

Also with respect to the unlt of analys~s, the group goes beyond ~ t s  declaratron 



3 0 Port 1 : Why Agility Nnn'? 

Although not regularly and only to a small extent, the l n d ~ ~ t d u a l ,  the reglon dtffilsion 
from academla to pract~ce, and from s ~ ~ p p l l e ~ s  to customers account for 15 percent ofthe 
group s confe~ence contrlbut~ons These units m~ght  also be evpl~citly mentioned In an 
augmented aim and scope statement or excluded from future conferences Restr~ct~ons 
In ~ml t  of analys~s could, however, result In ~ m p o ~ t a n t  Issues  elated to d ~ f f ~ t s ~ o n  and 
lmplementat~on b e ~ n g  m~ssed  For future research of the group's work, ~t would be 
~lsefid to expand the data to ~nclude literature references and affil~atlon of authors One 
parttcular Issue which could be clarified if affihation of authors were Included, 1s the 
share of contrtbut~ons from practlt~oners and from researche~s from unlversltles and 
busmess schools respect~vely Pract~t~oners  and academtcs from b~tsmess schools mlght 
be mole p~eoccup~ed  with the suppher-customer relationship whereas resealchers from 
uiitvers~t~es might be more mterested other Issues 

To answer the second quest~on, let us revmt the terms used In the group's M ork, 
30 d~fferent terms related to d~ff i~sion are used and 38 dtfferent defimtlons are pro1 lded 
H o w e ~ e r ,  only a l~t t le  over 20 percent ofthe alt~cles define the terms they use For one 
ofthe more central concepts, namely adoption, at least three de f in~ t~ons  are ploblded by 
d~ffelent authors 

T ~ L I ~ ,  although ~t can be argued that the group works w ~ t h  the development of 
term~nology, thls seems to be a hm~ted  and largely ~ n d ~ v ~ d u a l ,  fragmented, and rather 
uncootdlnated endeavor Parts of t h ~ s  fragmented effort mlght be explamed by the 
methodolog~cal approach of the resea~chers Pos~t lv~sts  and ~nterpretlvlsts rarely have 
a common ~mderstandmg of the deeper meanlng of terms and In particular the 
~ m p l ~ c a t ~ o n s  of specific terms T h ~ s  IS clearly ~llustrated by the example of the term 
adoption, where the posltlvlst vlew I S  represented by Rogers' definit~on, whereas B m  mg 
and B ~ d k e r  (2003)  represent the lnterpretlvist vlew on the meanlng of the term 
Howevcr, the methodologrcal stance ofthe researchers does not excuse that most of the 
group's work I S  performed without a def in~t~on of the central terms It w o ~ ~ l d  be 
des~rable at the group level to put an effort into a common development oftermmology 
T h ~ s  I S  defin~tely a task that has to be taken more ser~ously In the f u t ~ r e  

The de~elopment  of frameworks and models can be assessed by look~ng at the 
nature of explorat~on of the group's work The major~ty of the artlcles, 55  percent 1s 
based on In\ estlgatlng a specific research questlon W h ~ l e  these art~cles m ~ g h t  deal w ~ t h  
the development of frameworks or models for a spectfic aspect of  IT d~f fus~on ,  and thus 
can be s a ~ d  to contribute to  a larger body of knowledge In the field, a comparatlve 
analysis ofthese 49 contribut~ons lead~ng to more general, broader frameworks, models, 
or theor~es of IT d i f f i~s~on  has not taken place The01 y development and evaluat~on 
~ncludmg hypothesis testing IS the subject of42 percent ofthe 89 research-based artlcles 
of the group 

In t h ~ s  context lt also has to be emphas~zed that Rogers' framework does not ser\ e 
the group as a jolnt startmg pomt or theoretical basis, on the contrary, more than 50 
percent of all art~cles do not even refer to his work Whether thls IS out of ignorance or 
for other reasons cannot be said on the basis of our data As emphasized earher, one 
reason Sol thls could be that Rogers' theory 1s not d~rectly related to IT lnnovatlons 

Agaln, the arg~lment can be made about the fragmented nature of the group's work 
and ~ t s  lack of focus on theory development in the trad~tlonal sense Howeker, although 
stated In the alm and scope, frameworks, and models, and for that matter tradmonal 
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theor\ development, might not be the objective or prlniary a m b ~ t ~ o n  of all g ~ o u p  
m e n ~ b e ~ s  O L I ~  of the 89 sc~en t~f ic  art~cles, only 52 percent are class~fied as belongmg 
to the nolmatl\e d ~ s c o ~ u s e  w ~ t h  ~ t s  pursult of causal log~c-based theones, whereas 36 
percent subscr~be to an Interpretlbe t r a d ~ t ~ o n  auned p r ~ m a r ~ l y  at understanding complex 
phenomena E>en In the normatwe app~oach, theory and model debelopment and the 
lnvestlgatlon of a spec~fic research questlon are nea~ ly  e q ~ ~ a l l y  rcpresented w ~ t h  the 
latter b e ~ n g  by a small margln (44 percent vetsus 42 percent), the strongest T h ~ s  lack 
of theory can be seen as a weakness of the group, but can also be explained by the 
relat~ke youth of the field, where the invest~gat~on of smgle quest~ons precedes general 
methodolog~es The group members' mtelest are mmored In the mterpretne approach, 
w t h  32 contributions, where the lnvestlgatlon of a spec~fic research quest~on clearly 
dommates, w ~ t h  72 pelcent, over theory development, w ~ t h  I8  pelcent F~nally, t h ~ s  1s 
supported bb the fact that case studles-usually more associated w ~ t h  undeistandmg 
than w ~ t h  lam l ~ k e  log~c  (Zmud et al 1989)-w~th 27 percent IS the research method of 
nearly one-th~rd of all articles Whlle not surprmng, 48 percent of all ~nterpret~be 
cont~ ~ b u t ~ o n s  are based on case stud~es, w ~ t h  12 percent ofthe normatwe art~cles havmg 
a case s t ~ ~ d y  background and thus possibly an lnterpretlve element 

W ~ t h  regard to the group's f ~ ~ t u r e ,  t h ~ s  ni~ght  mean that hmlting the group's work 
to what I S  more 01 less expl~cltly described In the aim and scope IS one p o s s ~ b ~ l ~ t y  to deal 
w ~ t h  the sltuatlon Another b a y  IS to broaden the scope by expl~citly ~ n c l u d ~ n g  theory 
development In an extenslon of framework and model development In the alm and scope 
decldrat~on, but s~niul taneo~~sly c la r~fy~ng  what 1s meant by theory wlth ~egard  to the 
d~fferent discourses 

Hone\  er, ds consequence, this also means that-beyond contlnumg empmcal 
nark and the 22 art~cles, which u e l e  w ~ t h ~ n  the normative approach based on 
nonempmcal niethods-to furthe1 develop the field of IT d ~ f f u s ~ o n  theoret~cally, the 
group needs to perform more conceptual and theoret~cal work w ~ t h ~ n  the Interpretive, 
c r ~ t ~ c d ,  and dialog~cal d~scourse 

5 CONCLUSION 

Based on the above analysis and discussion, we can conclude that the group works 
toward and within its own aim and scope declaration. There are, however, a number of 
challenges. The group has no joint terminology and no shared theoretical basis. An 
expansion of  the aims of IFIP WG 8.6 could, therefore, explicitly be to focus on 
diffusion terminologies and theory development within the realm of ITIIS research. 

Like many educat~onal organizations, the group can be considered as a system of 
loosely coupled ind~viduals, who as semia~~tonomous participants strive to maintam a 
degree of ~ndependence while working under the name and framework of the 
organizat~on to pursue their personal goals (Morgan 1986; Weick 1976). As such, a too- 
exclus~ve aim and scope statement might hinder the group in extend~ng the body of 
knowledge. However, beyond researching new technologies like mobile informat~on 
systems and management fashions and fads hke business agility, the group s h o ~ ~ l d  stay 
with its roots and work to explicitly contribute to IT diffi~sion theory and terminology. 

To further explore the argument of how deeply the group is act~lally rooted in the 
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normatibe dtsco~lr  se,  a more d e t a ~ l e d  mvesttgatlon o f  the authors o f  nor rna t~ve  contrl- 
b u t ~ o n s  IS necessary to  find out  whether these a ~ t t h o r s  only pass by the group w t h  one  
publ~ca t ton  o r  \\ hether they belong to  the  kernel o f  the  group T o  d o  this, however,  a 
clarlf icat~on o f  w h o  constitutes the  group mlght be u s e f ~ ~ l ,  gtven that  only few reg~s te red  
members p u b l ~ s h  i e g ~ ~ l a l l y  at the group ' s  conference 

Future research should also look Into the degree o f  mternal r e f e ~ e n c e s  within the 
group,  but tn a d d ~ t ~ o n  study the  extent o f  other common l~ te ra ture  references, which 
rnlght define a shared and common (back)ground for the group W e  have m a d e  a n  
attempt to  d o  so ,  but  t h e  inconsistency o f  the  curt ent data m a t e r ~ a l  tn t h ~ s  respect does  
not  yet  allow for any  c o n c l u s ~ o n s  Thus,  here also lies a challenge for the group In ~ t s  
p u r s u ~ t  o f  a d b a n c ~ n g  IT d ~ f f u s ~ o n  research 
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Abstract The Agde hilnnfesto was putjoi?vard in 2001, and several method ~nstan- 
tiafiorls, such as XP, SCRUM and Crystal e,xist. Each adheres to sonze 
principles ofthe Agile Munifesto and disregards others. This paperproposes 
that these Agile Manifesto pt.inciples are insufficiently grounded it1 theory, 
and are largely ~rai've fo the concept of agility outside the field ofsofiware 
development. This research aims to develop a broad, three-tier~edfi~a~~te~t~orlc 
o j lSD agility based on a thor.ough review ofagility across man), disciplrnes. 
The fiarnework identi$es the sources of agilig', a classificntion of agile 
activities, and the reso~irces tirilizecl by suck activities. 

1 THEPROBLEM 

The work described in this paperwas motivated initially by a concern regarding the 
lack of integrated and cohesive definitions of agile methods in information systems 
development1 (ISD). The formation of the Agile Alliance in 2001 and the publication 

'The terms infirmation system developnlenr and sofrware developrrzent are used inter- 
changeably for the purposes of this paper. 
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of thc A g ~ l e  Man~festo (Fowler and Hlghsnilth 2001) fornlally mtroduced ag~ltty to the 
field of ISD Those ~nvolved sought to "restole credibhty to the \T ord ntetl~od" (Fou ler 
and Hlghsm~th 2001) The Aglle Man~festo presented an ~ndustry-led \Iston for pro- 
found s h ~ f t  m the ISD parad~gm t h r o ~ ~ g h  12 prmciples The Man~festo and ~ t s  p~ ~ n c ~ p l e s  
represent q ~ ~ l t e  ploneermg work In coalescmg and extending the crltique of fo~malved  
ISD methods over the past decade or so (Baskervdle et al 1992, F~tzgerald 1994 1996) 
and ha\ e been \\ell recelved by pract~tloners and academ~cs 

However. there are a number of cr~tical issues in the field, all of which rekolke 
around a lack of rlgor and cohes~on 

Many d~fferent definitions of an agile method exist. Researchers often use the same 
term to refer to different concepts and different terms to refer to the same concept. 
Hobvever, this is not surprising given that IS researchers cannot even reach con- 
sensus on the definitions of the most basic terms such as information s,ystem, 
~netltod, and teclznique. In fact, Sharafi and Zhang (1999), Towill and Christopher 
(2002). and V o k ~ ~ r k a  and Fliedner (I 998) have explicitly illustrated t h ~ s  Issue in the 
case of the term agility. 

Many different aglle methods exlst, such as extreme Programmmg (XP) (Beck 
1999), dynamic systems development method (DSDM) (Stapleton 1997). SCRUM 
(Schwaber and Beedle 2002), Crystal (Cockburn 2002b), a g ~ l e  modcl~ng (Ambler 
2002), feature d r~ven  des~gn  (Coad et al 1999), lean programming (Poppend~eck 
2001), and perhaps even the rational unified process (RUP) (Kruchten 2000), all 
categol !zed as a g ~ l e  by those that use them Each of these methods focuscs heab~ly 
on some of the pr~nclples of the aglle manifesto and Ignore others completely, but 
yet are portrayed by some not only as an agile method, but as the best a g ~ l e  method 

Some studies have advocated an a la carte approach such as "XP Lite," where an 
existing agile method is "defanged" (Stephens and Rosenberg 2003) and a subset 
method used. Others state that "the whole is better than the sum of its parts" and 
that a g ~ l e  methods are only beneficial when used In their entirety. However, cven 
one of the main supporters of this notion has admitted that the system metaphor 
concept in XP is rarely, Ifever, used (Fowler 2001), a sentiment felt by others In the 
field (Khaled et al. 2004; Succi and Marchesi 2001). Thus, one could argue that. 
str~ctly speaking, any team using XP in this way is not truly agile. 

At the other end of the spectrum, there are some, especially those uslng more 
tlad~tlonal ISD methods, who disregard a g ~ l e  methods, as unstructured, ad hoc, 
glor~fied hack~ng 

Cockburn (2002a) even dismisses the existence of an agile method altogether, 
clatming that it is something to which developers can only aspire, and that only 
hindsight can determine whether an agile method was a c t ~ ~ a l l y  adhered to. 

Finally, there is a perception among the purveyors of the agile method that all prlor 
methods were non-agile. G ~ v e n  that changing requirements were a problem 



ident~fied oker a quarter of a centul y ago (Boehm et al 1984), and that methods 
such as iapid applicat~on de~elopnient were developed to handle such change. it 1s 
o b v ~ o ~ ~ s  that some parts of these dated methods at least contr~buted to dg~lity 
"Elemcnts of agil~ty can certainly be found in many processes, but as the sayuig 
goes-one s n c r i l o ~ ~  does not cr ride su~imzer" (Allenian 2002, p 54) 

One reason for such a lack of consensus In the l~terature IS that the p ~ ~ n c ~ p l e s  of 
agility expressed In the A g ~ l e  Van~festo (Fowler and Hlghsm~th 2001) and the barlous 
agile methods In existence lack suffic~ent ground~ng 111 management thcorq organl- 
zational theory, and mdeed theoiy behind all the fields and disc~plines which comprlse 
ISD Consequently, the Manifesto does not consider the e~o lu t lon  of the concept of 
ag~lity In fields outside ISD Ag~lity IS not a concept unique to software development 
Indeed ~t fiist appeared In the mainstream business literature In 1991, \\hen a group of 
researchers at the Iacocca Institute of Lehigh Un~verslty Introduced the term "ag~le  
manufacturmg" (Goldnian et al 199 1) The ~ndustry-based report a ~ m e d  to piox ide the 
Un~ted States w ~ t h  a weapon to regam ~ t s  pre-enmence inmanufacturlng, and described 
the emerging agile princples being adopted by U S , European, and Japanese firms as 
b a n g  the way for\\ ard S ~ n c e  then, manufact~~ring companies across many mdustries 
ha\ e gamed a competitlL e advantage from such an aglle philosophy (Burgess 1994) 

However, a reLleL\ of the a g ~ l e  mani~factuimg hterature mdicates that evcn now, 
those who study agrle manufacturing are having the same problems as those studying 
a g ~ l e  methods In ISD There are many dikerse and often contradicting defin~tions of 
agile manufactur~ng, the concepts lack a theoret~cal grounding, and cons~deration IS not 
given to the differences betueen overall industry sectors and individual organiLatlons 
(Burgess 1994) 

T h ~ s  suggests that the sealch for a defin~tive, all-encompassmg concept of agility 
may not be completed s~mply  through an exaniinatlon of agihty In other fields Rather 
the answer it I S  to be found t h r o ~ ~ g h  an exammatlon ofthe ~~nderlying concepts of agil~ty, 
namely f lex~bi l~ty and leanness (Sharafi and Zhang 1999, Towill and Christopher 2002) 
w h ~ c h  ha le  much older origins Foi example, lean thmking can be traced back to the 
Toyota Production System in the 1950s with ~ t s  focus on the reduction and elinmation 
of waste (Ohno 1988), the prod~~ction ofthe Sp~tfire airplane In World War 11 (Childer- 
house et al 2000), and even as far back as the automotive ~ndustry in 1915 (Drucker 
1995) 

2 RESEARCH APPROACH 

In summary, the research approach undertaken and completed thus far is as follows 

An extensive l i tera t~~re rev~ew was carried out to understand the historical evolution 
and maturation of the ISD field. 

An extensive literature review of ag~lity was undertaken across a number of 
disciplines such as nlanufacturing, finance. and organizational behavior. Again, the 
objective of this review \vas to gain a better ~mderstanding of the historical 
evolution and maturation of the agile concept. 



The output from the first t n o  stages \+as used to produce an ln~tlal rough draft 
defin~tlon and tauononiq of dglllty, ~ n c l u d ~ n g  head~ngs and subheadmgs Cr~terla 
for the taxonomy as a u hole L\ ere that ~t should alm to be (1) of pract~cal use and 
pract~ce-connected, (2) ~nclusibe but at the same t ~ m e  parslmonlous In ~ t s  toplcs and 
s~~btop lcs ,  (3) of n i ~ n ~ m a l  o~er lap .  and (4) reasonably lobust In accommodatrng 
developments In the field 

3 FOR AND AGAINST A FRAMEWORK 
FOR THE FIELD 

The fields of IS and ISD ha\ e always draan upon many others, such as computer 
sclence, organ~zat~onal theory, I~ngutst~cs pollt~cal science and psychology (Adam and 
F~tzgerald 1996. Ah~tuv  and Ne~iniann 1990, Av~son  1996, Banff and Gmzberg 1982, 
Culnan and S a  anson 1986, H I I  schhe~m et a1 1994, Vogel and Wetherbe 1984) 

It has also been a r g ~ ~ e d  that the field cannot be d~sclplmed or controlled by any 
Imposed structure or paradigm, as In the Kuhn~an model of scientific advancement, 
because of ~ t s  technolog~cally dynamlc nature (Banville and Landry 1989) The 
emelgence of a g ~ l e  methods such as XP and the tools such as automated acceptance 
testlng assoc~ated w ~ t h  these methods are examples of such dynamlsm 

A thlrd algument agalnst a common g~ onnd, framework, or theory IS that a m o n ~ s t ~ c ,  
s~ng le  view would be restrlct~ve, glven the dlspa~ate backgrounds and plural~st~c 
Interests of those ~nvolved In the field (Banv~lle and Landiy 1989) 

In contrast to the arguments agalnst, there have been many arguments In favor of 
some unlfylng framework For example, ~t has been argued that without such a frame- 
work 01 underlymg theory, a field may be dr~ven by technology or the e\ ents ofthe day 
(Weber 1987) It has also been s a ~ d  that a framework 1s needed so that researchers can 
b u ~ l d  upon the development of a consistent set of data, and a v o ~ d  reinventing the wheel 
(Grlmshan 1992) In addltlon there 1s h~storical ek~dence of certam fields achlevlng 
progress at the expense of others through the establ~shment of a core, theoretical 
structure (Latour 1988) 

A further argument In fakor of some klnd of fiamework and structure for a field IS 

that, w ~ t h o ~ ~ t  ~ t ,  c ' p r ~ g r e ~ ~  IS but d fortunate combinat~on of c~rcumstances, research IS 

fumbling in the dark, and the dlssemlnat~on of knowledge IS a cumbersome process" 
(Vatter 1947 p 3 1) For example ~t has been shown how the product~on of sc~en t~f ic  
fact 1s charactenzed as  d process of creatmg cogmt~ve order, or some sort of framewo~ k, 
out of disorde~ (Latour and Woolgar 1979) 

4 THE PROPOSED TIERED FRAMEWORK 
OF ISD AGILITY 

In p~.evious research, we have reviewed the literature on agility across many 
disciplines (Conboy and Fitzgerald 2004a; Conboy and Fitzgerald 2004b; Conboy and 
Fitzgerald 2004c), and have arrlved at the following over-arching, generic definition of 
agility: 



Agility is the contmilal readiness of an entity to rap~dly or inherently, 
proactively or reactively. embrace change, through high quality, simplistic, 
econom~cal components and relat~onships with its environment. 

It 1s beyond the scope ofthls paper to illustrate the deta~led de r~va t~on  o f t h ~ s  de f in~ t~on  
However. we belleve that ~t pro\ ~ d e s  a I ~ c h  enough b a s ~ s  to accommodate even very 
complex method Instances I\ here "j~ist enough method" lequlres quite a comprehens~ve 
and deta~led, formallzed app~oach We d ~ s c ~ l s s  and just~fy the phraseology of t h ~ s  
de f in~ t~on  next 

4.1 Sources of Change 

The defimtion of ag~llty p~oposed above places the concept of change at ~ t s  core 
In ISD, the emergence of a g ~ l e  methods has been put down to the need to handle change 
(Cockburn 2002a, Fouler 2000, Fowler and H ~ g h s m ~ t h  2001) Howe\er, t h e ~ e  1s a 
tendency In the field of ISD to over-concentrate on system req~urements as the over- 
whelmmg source of change The rdt~onale beh~nd a g ~ l e  methods such as XP and 
SCRUM IS thelr ablhty to handle requirement changes, and not necessarily all of the 
changes that an ISD team may h a ~ e  to face Therefore, the first part of the fiamework 
~dentifies a mole comprehensl\e set of potentla1 sources of change 

Customers: Changing customer rcqutrements was the driving force behind most of 
the methods proposed since the systems development life cycle. However, custo- 
mers can be the source of other types of change. For example, a custonler may 
change meeting times with developers, may ins~st on different deliverables, or may 
change budget allocations. 

Teclzizolog~ T h ~ s  can refel to thc Impact a change In hardware and u n d e ~ l y ~ n g  
software can have on the p ~ ~ n c l p a l  ISD project An example would be a necessity 

to upgrade from W ~ n d o u  s 2000 to W lndows XP m~dway  through development 
However, technology also refers to the methods and processes carr~ed out durmg 
development (Schwalbe 2000, Shenhar and D v ~ r  1995) Furthermore, the 
probab~l~ty of change arwng as a result of usmg a method depends on the "newness 
ofthat method" ( W ~ I l ~ a m s  2002) and any mherent properties ~t possesses to remope 
d~screpanc~es between p~lbllc and prn ate rat~onal~ty, I e , parylng mterpretatlons of 
the method and what ~t enta~ls  (Stolterman and Rilsso 1997) 

Social Factors: T h ~ s  is an umbrella term that includes cultural, political, and other 
similar issues that may drwe change in an ISD project. For example, Schein (1965) 
discusses the concept of the conlp1e.r nzarl, his motives and abilities. He has many 
needs, arranged In a h~erarchy of personal importance, but the hierarchy varies over 
time. This may change In accordance with d~fferent project environments, teams, 
methods and customers. Furthermore, a person's work involvement may also 
change in response to a change in these motives. For example, a highly skilled, 
poorly motivated worker may be as effective and satisfied as an unskilled but highly 
motivated worker. The ~niplication for project managers is not that there is a single 
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method or strategy to adopt, but that the method must cater for and be adaptable to 
a variety of abilities and motives which may emerge during the course of a project 
(Carnal1 2002). 

Overhead: This refers to any changes imposed by management over and above the 
ISD team. An example would be that a team with~n an international consulting 
organization would be forced to abide by new policies. 

Competition: This includes any changes imposed by the need to keep up with 
competitors and competitor or s~~bst i tute  products (Sharafi and Zhang 1999). 



A team should analyze these sources of change and identlfy mhrch are appl~cable 
to them and w h ~ c h  are not Some will always be a source of change, such as c ~ ~ s t o ~ n e r  
requirements Howeber, some depend on the context of the project For example, a 
teani u ~ t h r n  a mult~nat~onal consult~ng organltatlon w ~ l l  Inc\ rtably be subjected to 
ove~head change. whereas an independent team of Web de\elopers may not 

4.2 Classification of Agile Activities 

Once an ISD team has Identified the potentlal sources of change ~t faces. ~t can 
conduct an analys~s ofthe ability of ~ t s  current or future actlbrtles to handle such change 
However. the llteratuie on agihty and its s~~bclass~ficatrons 1s complex and often 
~nconsrstent There tends to be a lot of overlap betmeen the concepts of agihty, 
f lex~b~l l ty ,  and leanness At a conceptual level, the following broad class~fications of 
a g ~ l ~ t y  have been extracted from the literature 

Charge Creattorz Agilrty is n o t j ~ ~ s t  the abd~ty  to adapt to changc ~t also ~ e f e r s  to 
the a b ~ l ~ t y  of an en t~ ty  to posit~vely Impact ~ t s  environment b> rnrtratlng such 
change ~tself (Gerwm 1993) This suggests that proact l~e steps may "not ~ ~ 1 s t  
antlclpate change, but may create it" (P~ore  1989) Adapt to ~ n i p l ~ e s  that change 1s 
the dr lv~ng force and the entlty's actlons are as a result of that force Change 
credtlon refers to a two-waj process where the entlty not only reacts to change but 
can also Influence ~t In an ISD context, this refers to srtuatrons where the ISD team 
IS the prlmary ~ns t~ga to r  of change, as opposed to a teani that I S  usually passive and 
change originates from the customer or from levels h~gher  In the organ~zatlon 

Pro-action: Golden and Powell (2000) discuss the contrast between pronctit'e and 
reactive flexrbility. This concept recognizes the fact that an entity 1s not helpless 
while waiting for change to occur and that steps can be taken in ndva~ice of change 
as well as in response to it. The simple example of periodrc inspectton and preven- 
tative maintenance of equipment is a proactive approach to combating machine 
failure, as opposed to repair and replacement of equipment after farlure, which is 
a reactive one (Gerwin 1993). Proactive versus reactive strategies have also been 
described as ofSensive versus defensive strategies (Golden and Powell 2000) and 
initiative versus response (Goldman et al. 1995). In an ISD context, t h ~ s  IS where 
the ISD team takes actions to elicit changes before they act~rally occur. Prototyping 
is a prime example of this. Delaying decisions and staging the investment of 
resources are also examples of pro-action. 

Reaction: Reaction is the most commonly used interpretation of agil~ty, defined as 
the ability to adapt to change. Even within this relat~vely s~mple  component of 
agility, there exist different notions as to what it represents. For example the 
distinction between defensive and offensive strategies raises the Issue that, after 
change occurs, not only can an entity attenrpt to returri to its original state, but ~t can 
take advantage ofthe change to place itself in a better positlon (Golden and Powell 
2000). Adapt to implies that an entity is homeostatic, and that its only objectwe in 
the face of change will be to return to its original state. Entbvnce implies that the 
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entity may not only try to return to its original state but may capttalize on the 
change and improve on its position, hence the use of the term in the earlter 
definit~on. React~on in an ISD context refers to the actlons taken by the ISD team 
In response to a change. 

L e a r - i ~ i i l g :  Although a lot of  the earlier concepts such as pro-action and reaction 
~ndtcated a large overlap between flexibility and agility, the concept of learning 
seems to make a distinction between them. Agility assumes that change is 
C O I I ~ ~ I ~ O L L S ,  and embracing it is an ongoing activity. Furthermore, an agile entity 
shoilld learn how to be more creative, proactive, and reactive over time. This 
assumption was laid down in the key contribution of Goldman et al. (1  995), who 
described agiltty in general terms as "a continual readiness to change." The 
flexibility l i terat~~re makes no reference to continual change as opposed to a once- 
off change. Learmng In an ISD context is where the project team learns from the 
change process so as to be more creative, proactive, and reacttve during the next 
cycle. 

One component often dtscussed In the hterature on ag~lity,  but that does not form 
part of t h ~ s  proposed framework, 1s robustness Hash~moto (1 980. see also (Hashtmoto 
et a1 1982) refers to roburtness or res~llence as a component of f lextb~l~ty and ag~ltty 
Robustness or res~ltence I S  the ab~l t ty  to endure all trans~ttons caused by foreseen or 
unforeseen changes, or the degree of change tolerated b e f o ~ e  deterloratton In perfor- 
mance occurs without any correctwe actlon (Hashlmoto 1980. Hashtmoto et al 1982) 
T h ~ s  concept ~ n d ~ c a t e s  that In order to be truly flex~ble, an entlty must not only be able 
to adapt to change by takmg steps, but must also be able to embrace change by takmg 
none Howcvet , this framework does not Include robustness as a component of dgility 
We bellehe thls 1s just~fiable stnce robustness 1s not an act~btty In Itself but IS a product 
of pro-act~on In other words, proact~ke act~bt t~es ,  if done well sho~ild teduce the need 
to react The less reactton requtred, the h~gher  the level of robustness 

 act^\ l t~es  can be analyzed under each ofthe four classtficatlons of agtllty outlined 
above to see hom they can contr~bute to the overall agll~ty of the ISD team These 
classtficat~ons can be combined w ~ t h  the sources of change idcnttfied In sectlon 4 1 to 
allow a more thoroi~gli analysls of ac t~v l t~es  (see Flgi~re 2) 

The ftamework is not populated as the contents w ~ l l  depend on the spec~fic ISD 
project and the reason for ~ ~ s l n g  the framework Creat~ve, proactive, reactlve, and 
leani~ng ac t~v~t tes  can only be ahgned w ~ t h  the vanous sources of change once the 
project manager has ~den t~f ied  the relevant sources of change and subcategor~es of 
change appl~cable to the speclfic project 

4.3 Resource Utilization 

Leanness has been defined as the elimination of waste (Naylor et al. 1999; Ohno 
1988; Womack et al. 1990) and doing more with less (Towill and Christopher 2002). 
Different authors have conflicting opinions regarding the benefits and drawbacks of 
using a lean approach. However, there is a general consensus that such an approach 
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advocates the ~~tillzatlon of all resources and no unnecessary resources are maintained 
(Naylor et at. 1999; Ohno 1988; Towill and Christopher 2002; Womack et al. 1990). 
Some believe that although agllity exhibits similar traits to leanness in terms of sinz- 
plicitp and qutrli!!,, the literature has identified one major difference in terms of ecoizony 
(Young et al. 200 1)  Ultimate leanness is to eliminate all waste. Agil~ty requires waste 
to be eliminated, but onl), to the extent where its ability to respond to change is not 
hindered. T h ~ s  does not remove the need to be economical, only lower its priority. 

ldentifylng and handlmg change, or in other words being agile, requires resources. 
The development team faces the task of dealing with change while minimizing the cost, 
time, and dimmished q ~ ~ a l l t y  required to do so. Figure 3 represents this notion. The x- 
axis measures the parameterized number of changes ~dentified and fulfilled, the 
parameter dependmg on the source of change (refer to Figure 1). For example, the x- 
axis c o ~ ~ l d  be meas~~red  by the n ~ ~ m b e r  of requirement changes, the staff turn-over count, 
or the number of policy changes introduced. The resources required to file1 the 
identification and handllng of these changes, namely cost, time, and defects, are 
represented by the y-axls. 

This part of the framework dispels the notion that an activity can be labeled as 
completely a g ~ l e  or non-agile. It depends on the context in which it is used. For 
example, prototyping is a proactive approach to eliciting customer requirements. The 
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cost of developing a prototype and the amount o f t ~ m e  taken to run a prototyplng sesslon 
must be we~ghed agamst the number of requ~rements ~lsually e l ~ c ~ t e d  by such sesslons 
G ~ v e n  the law of dlnilnish~ng ret~uns, running too many sessions w ~ l l  be very costly, but 
the average n~lmber of lequirements elic~ted per sesslon u 111 fall Therefore. conduct~ng 
prototypmg sess~ons only contributes to agl l~ty ~f done In moderat~on In F~gure 3, ~ f t o o  
many prototyplng sessions ale run the l ~ n e  w ~ l l  ilse from L, to L, The Ideal target IS 

to move the l ~ n e  closer to L, \\here there are a laige number of ~eq~nrements  ldent~fi ed 
and handled for the relatwely small amount of resources used 

A I lm~tat~on of t h ~ s  part of the framework 1s the subjective nature of some of the 
metrlcs used Furtherniore, ~t 1s d~fficult to est~mate the resources ut~hzed by an ISD 
actlv~ty before it takes place and ~mpossible to pred~ct the number of new changes 
ldentlfied as a result Only In hlnds~ght can the resources ut~hzed be justified by the 
number of changes ellcited and handled T h ~ s  ind~cates that there 1s some element of 
truth In Hlghsm~th's (1999) notlon that only hlnds~ght can determme whether an a g ~ l e  
method was actually adhered to 

5 IMPLICATIONS OF THE FRAMEWORK 

5.1 In Practice 

It is cxpected that the framework can be used to remove a lot ofthe inconsister;cies 
in the interpretation and use of agile methods. For example, a developer who believes 
that agile is a purely reactive capability can see where liislher ideas fit with other, more 
comprehensive interpretations. 



Also, the framework can be ~ ~ s e d  to compare and contrast a g ~ l e  methods w ~ t h  each 
other, or even w ~ t h  more t rad~t~onal  approaches to determ~ne t h e ~ r  true a g ~ l c  content An 
ISD team may not necessar~ly pick the method that t ~ c k s  the most boxes In the matrlv 
(F~gure 2) but may p ~ c k  the method that best handlcs the select sources of  chdnge that 
t h e ~ r  project may face Log~cally, therefole it can also be ~ ~ s e d  to tdent~fy gaps where 
they have ~den t~f ied  sources of change to nhrch they ale prone but agamst w h ~ c h  they 
are not protected 

The varlous conlponents of a g ~ l e  methods can be ~ n d ~ v ~ d u a l l y  analyzed, usmg the 
framewol k as a lens FOI example, palr programmlng 1s pr oactlbe In terms of staff t u ~ n -  
ovel In that ~t provldes o v e ~ l a p p ~ n g  sk~ l l s  betueen de~elopers  should one dec~de  to 
leave It 1s also reactwe w ~ t h  regard to errors, a here two p a r s  of eyes are better than 
one at findmg and resolvmg such bugs (A~ler  and M~ller 2002) Such an mdw~dual  anal- 
y s ~ s  IS ~lseful to ISD teams who w ~ s h  to adopt an n lo cat re approach to dg~le  methods 

The framework can also be used for trarnmg purposes The team can be made 
aware of the metrics that are Important In terms of agrllty, such as cost and t ~ m e  
reduct~on and defect prevention 

Fmally the framework can be used retrospectr\ely to deter~nnle the a g ~ l ~ t y  of an 
ISD team In hmdsight T h ~ s  I S  In the same \ein of thought as Hlghsm~th's c l a ~ m  that 
only hlnds~ght can determ~ne whether an a g ~ l e  method was ac t~~a l ly  adhered to An 
analys~s can be done to ensure that the correct sources of change mere antnpated and 
that the actlvltles carr~ed out to handle that chdnge had the d e s ~ ~ e d  effect 

5.2 In Research and Education 

First, the framework is at a relatively higher level of abstraction than most other 
frameworks of agdity, both within ISD literature and ontside it. As a result, this 
framework may provide a foundation to connect other pieces of work which adopt a 
narrower interpretation of agility. For example, it nlay allow a researcher who has only 
focused on the reactive aspect of a g ~ l ~ t y  to extend hislher work to the other components 
such as creation, pro-action, and learnmg. A b ~ g  p i c t ~ ~ r e  view tends to invite the 
insertion of those pieces that may be missing, or the extra detail that might be needed 
for a particular purpose or group. 

Second, to the extent that a big-picture d~alogue is facil~tated, it may point to areas 
of uncertainty and areas where there is a need to know more. For example, a Ph.D. stu- 
dent might use the framework as a top-level roadmap in searching for areas of concern. 

Third, this framework is based on literature from many disciplines. This may 
provide support to researchers who wish to extend this filrther through divergent 
research, which draws upon scholarship among d~fferent d~sciplines to address real- 
world needs (Brown 1992). It nlay encourage Irnking w ~ t h  and thinking about other 
related areas. It facilitates convergent research, develop~ng clearly defined, specific 
lines of enq~riry to validate promising hypotheses Thus, where divergent research aims 
to  incorporate the big-p~cture view, the framework may be of value. 

By synthesizing the literature and concepts of agrlity into sources of change, agile 
classifications, and resource utilization, there may be an opportunity to increase 
awareness of how important all three are to the overall agility of an enterprise. 
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F~nal ly ,  this f r amewo~k  may be appl~cable ou t s~de  of the field of ISD to  areas such 
as manufacturing where the same problems regalding ~ncons~s t ency  pers~s t  

6 FUTURE WORK 

The next stage o f  t h ~ s  research 1s a Delphic sur\ey of leadmg academ~cs  and 
p rac t~ t~one r s  In the field o f  E D ,  with a wew to testlng the t h ~  ee parts o f  the framework 
This w ~ l l  be done by c~rcula tmg t h ~ s  paper to  the aforcmentioned ~nd~v idua l s ,  and 
invi t~ng t h e ~ r  feedback The framework \\ill then be rev~sed,  based on the feedback 
from this sui \ ey 

Also, once t h ~ s  framework has been refined after practitioner and academic 
feedback, the next step w ~ l l  be to  refine and elaborate the framework For example, the 
sources of change may be  broken down into a more comprehensive and deta~led  l ~ s t  of 
ISD-speclfic components 
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Abstract S o f f a r e  process mprovenzerlt (SPI) is one of the most widel}, used ap- 
proaches to lnnovate sojtivare organizations. In this study, we identf i  and 
cowpare two dlyewnt tactics for SPI projects. The first mctic, the super- 
tanker, is inspired by centridist thlnking It is driven by process-push, and zt 
aims for ejficient process development and diffusion. The second tactic, the 
motorboat, is inspired b j  decentrallst thinking. nfacrlitatespractice-pull, and 
it ainls for. adaptlveprocess development and dflusion. Our. analysis o f1  8 SPI 
projects at Erlcsson in Gothenburg .shows how the two tactics lead to dgff^erent 
practices and outconles We discuss on that basis what SPI tactics to use and 
iden?@ the presence of muddy and tmknowrz waters as the key characteristic 
that req2rire.r motorboat tactics. We suggest that today's changing business 
environment calls for agile SPIpractrces that employ adaptive governance 
rnechanisrns at the corporate level and combines motorboat tactics with 
revised super~unlier~ tactics. 

Keywords Software process Improvement, process implementation, project tactics, 
agility 

1 INTRODUCTION 

Software process improvement (SPI) is widely acknowledged as a viable strategy 
to enhance organizational capab~lity to deliver qualitative software (Grady 1997; 
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Humphrey 1989. Mathlassen et al 2002) Manv SPI ~ n ~ t ~ a t l v e s  stluggle honever, wlth 
low SPI success rates (Aaen 2002, Borjesson and Mathlassen 2004c Fayad and La~tlnen 
1997), and several approaches to lncredse the SPI success rate ha \e  been suggested 
~ncludmg the use of models for SPI (Paulk et dl 1999 ,  the use of models for process 
d~ffusion (Prles-Heje and Tryde 2001), emphasrs on SPI change agent capabllltles 
(Humphrey 1989, McFeeley 1996), and management of reactions to change (Welnbe~g 
1997) 

The theme o f t h ~ s  paper 1s aglllty (Dove 2001, Haeckel 1995 1999) During the last 
decade, the speed of change In the software ~ndustry has Increased (Baskervllle et al 
2001, Holmberg and Mathlassen 2001) To be successful, software organizations must 
lncreaslngly be olganized, managed, and e x e c ~ ~ t e d  In ways that allou them to effectively 
sense and respond to ~lnpledlctable events In the11 envlronment While the software 
dlscrpllne has focused extensively on software development aglllty (Abrahamson et a1 
2002), there has so far been l~ttle f o c ~ ~ s  on softwale organlzatron aglllty and aglllty In 
SPI (Borjesson and Mathlassen 2004b) To l e a ~ n  mole about SPI agillty, we ~ d e n t ~ f y  
and compare two d~fferent SPI project tact~cs  and study the11 use and outcome In 18 SPI 
projects wlthin the telecom company Erlcsson AB In Gothenburg, Sweden One tactlc 
1s generlc, aimlng for the development of 01 gan~zatlon-level software process elements 
We call thls the supettankei tact~c The other tdct~c 1s dedicated, almrng for unlque 
solutions for partrcular development projects We call thls the motorboat tactlc Based 
on t h ~ s  dlstinct~on we f o c ~ ~ s  on the follow~ng research questions How d o  dfleuent SPI 
t a c t m  affect the outcome and the abzlrty to navlgate 111 an ever-changmg bus~ness  
envluonment7 

We start by presentlng our theoretical framen ork and research method Followmg 
t h ~ s ,  we present and analyze the I8  SPI ~ n l t ~ a t ~ v e s  at Er~csson The analysis shows how 
the t n o  tactlcs led to d~fferent practlces and outcomes We use these expellences to 
dlscuss c h o ~ c e  of tactlcs and development of a g ~ l e  SPI practlces In software 
organ~zat~ons 

2 THEORETICAL BACKGROUND 

We first explicate key Ideas that underpin the capability maturity model (CMM). 
We then review the agility mindset and its adoption in software organizations and SPI. 
Finally, we explicate the two SPI tactics that drive our research into practices at 
Ericsson. 

2.1 The CMM Mindset 

The CMM mindset is rooted in the CMM (Paulk, Curtrs et al. 1993; Paulk et al. 
1995; Paulk, Weber et al. 1993) and the current CMMI-CMM Integration (CMMI 
Product Team 2002a, 20021-1). These models assume that good processes are predictable 
and will lead to good products. 

To Humphrey (1989) a software process is the set of tools, methods, and practices 
used to produce a software product. Process management strives to produce software 
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according to plan while at the same time improving capabilltles. Referring to TQM 
(total quality management) author Deming, Humphrey identifies statistical process 
control principles as basic to SPI: 

When a process is under statistical control, repeating the work roughly the 
same way will produce roughly the same result. To obtain consistently better 
results, it is thus necessary to improve the process. If the process is not under 
statistical control, sustained progress is not possible ~ ~ n t i l  ~t 1s (p. 3). 

The focus is on funct~on-what developers should do The wtder context with 
Issues l ~ k e  customer, product, olganlzatlon, l eade~sh~p ,  and conim1tnient plays a donii- 
nant  ole in TQM approaches (Creech 1994) While these Issues are discussed in the 
SPI I~terature, they play mmor roles In the CMM SPI prolects are predonimantly 
vlewed as mternal to the software organlzatlon In that sense SPI efforts are done for, 
wlth, and by the software develop~ng organlzatlon 

Today, the CMMI st111 portrays process as key to Improkenient and adopts process 
modellmg as a dommant theme In SPI Humphrey describes a procedure In a software 
process as a "defined way to do somethmg, generally embodled In a procedures manual" 
and he hkens thls de f in~ t~on  w ~ t h  the procedure concept used In programmmg (p 158) 

T h ~ s  h e  of thought traces back to Osterwe~l's (1987) hlghly ~nfluent~al  paper 
ent~tled "Software Processes Are Software Too," publ~shed around the tlme Humphrey 
developed the first verslon of CMM The earhest l m p e t ~ ~ s  for process programmmg 
arose from Osterwe~l 's meetlngs w ~ t h  Humphrey and h ~ s  team at IBM In the early 1980s 
(Osterwed 1997) Osterwed (1987) advocated 

that we describe software processes by "programm~ng" then1 much as we "pro- 
gram" cornp~~ter  applications. We refer to the activity of expressing software 
process descriptions with the a ~ d  of programming techn~ques as process pro- 
gramming, and suggest that this activity ought to be at the center of what 
software engineering is all about (p. 4). 

Feiler and Humphrey (1991) adopt a similar view, argung that processes have many 
artifacts in common with software and require similar disc~pl~nes  and methods. They 
suggest thinking about SPI in software development terms. 

These ideas persist in today's CMMI. 

A process description is defined as a 

documented expression of a set of activities performed to achieve a 
given purpose that provides an operational definlt~on of the major 
components of a process. The documentation specifies, In a com- 
plete, precise, and verifiable manner, the requirements, des~gn,  
behavior, or other characteristics of a process. It also may include 
procedures for determining bvhether these provisions have been 
satisfied (CMMI Product Team 2002a, p. 556). 
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Apvocess elernerzt is "the fundamental unit of a process A process may be defined 
in terms of si~bprocesses or process elements A subprocess can be filrtlier decom- 
posed, a process element cannot" (CMMI Product Team YEAR.  PC) 

The CMM mindset IS rooted in process thinkmg and modellng with an ambition to 
create sustamable progress by b r ~ n g ~ n g  processes under stat~stical control The f i m -  
tiond perspective on software practices f o c ~ ~ s e s  on Internal aspects of software practices 
and the emphasis on control outwe~glis a concern for ab~llty to respond to change 

2.2 The Agility Mindset 

The increased speed of technology and market change has led to considerable 
interest In how organizations can manage and respond to unpredictable changes in their 
environment (e.g., Dove 2001; Gunneson 1997; Haeckel 1995. 1999). The Agility 
Forum at Lehigh University was formed in 1991 to develop new approaches for 
production ofgoods and services based on agile practices. Gunneson ( 1  997) argues that 
agility IS concerned with economies of scope, rather than economies of scale. Where 
lean operations are usually associated with efficient ~ l s e  of resources, agile operations 
are related to effectively responding to a changing environment while at the same time 
being productive. The idea is to serve ever-smaller niche markets and individual 
c~lstomers without the high cost traditionally associated with custoniization. The ability 
to respond is the essential and distinguishing feature of agile organ~zations (Dove 2001). 

Agllity requires "the ability to manage and apply knowledge effectively, so that an 
organization has the potential to thrive in a continuously changing and ilnpredictable 
business environment" (Dove 2001, p. 9). The two capabilities that are req~lired to 
practice agility are, therefore, response ability and knowledge management. Response 
ability is achieved through change proficiency and flexible relationships that are 
reusable, reconfigurable, and scalable. Knowledge management in turn requires collab- 
orative learning and knowledge portfolio management including the identification, 
acquisition, diffi~sion, and renewal of the knowledge the organization req~~i res  
strategically (Dove 2001). 

Haeckel's (1995, 1999) approach to adaptive organization implies radically 
different forms of governance, institutionalization of new norms of adaptive behavior, 
and translation of the organization's mission and practices into information that can 
easily be communicated and interpreted amongst its constituents. There are four basic 
principles for the adaptive organization. First, the traditional coninland and control 
approach that works well in stable, predictable environments is replaced. Instead, 
organization-specific governance mechanisms are adopted that support a high level of 
local autonomy, facilitate coordination across individual units, and empower ~ndiv~duals,  
groups, and organizational units to act on local knowledge while at the same time 
e n s ~ r i n g  a sufficient level of coherent behavior overall. Second, procedures must be 
supplemented with personal accountability so each business process has two dimensions 
(Scherr 1993): procedure ("who or what does what to what and with what") and 
accountability ("who owes what to whom and by when") (Haeckel 1995, p. 11). Third, 
organizations must implement learning processes on different levels and within different 
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areas These processes are based on recurrent sense-and-respond cycles (sense- 
interpret-decide-act). Fo~irth, the organization must be structured into modnlar 
processes To be hlghly adaptive, an organization "has to have the ability to snap 
together modular processes and products as ifthey were Lego buildlng blocks" (Haeckel 
1995, p. 42). 

The speed of change has mcreased wlthm the software ~ndnstry over the last decade 
(Baskerkllle et al 2001. Holmberg and Mathlassen 2001) and there IS consequently a 
need to adopt aglle practices (Borjesson and Mathiassen 2004b). One comprehensive 
attempt to do so is expressed in the agile software development manifesto (Beck et al. 
2001): 

Ind~vld~ials and mteractions over processes and tools 
Worklng software over conlprehenslve documentation 
Customer collaboration over contract negotlatlon 
Responding to change over followmg a plan 

The ag111ty nilidset expressed here and in many related aglle methods (Abrahamson 
et al 2002) I S ,  howeber ent~rely focused on softwale development on the project level 
Agility, though. 1s an organ~zat~on-level capab~lity The challenge 1s to adopt agility 
p~actices broadly In response to unpred~ctable changes (Borjesson and Mathlassen 
2004b) Such efforts must adopt software development a g ~ l ~ t y  and SPI agi l~ty as Integral 
parts of bulldlng aglle software organ~zatlons 

2.3 Navigating SPI Projects 

In older to understand the need for, and approaches to, developing aglle practices 
w~thln SPI, n e  dist~nguish between two complementary tactlcs The first, the super- 
tanker tactlc, is based on the CMM m~ndset,  whereas the other, the motorboat tactlc, 1s 
based on the agile mlndset 

The supertanker tactlc I S  centralist and top-down ( I )  ~inderstand the current status 
ofthe process re la t l~e to CMM (or some other model), (2) create a vlslon of the deslred 
process r e l a t ~ ~ e  to CMM, (3) establish a hst of requlred actlons, (4) produce a plan for 
accomplish~ng these actlons, (5) commit resources requ~red to execute, and (6) start over 
at step 1 (Humphiey 1989, p 4) Each loop contributes to the standards enforced In the 
orgamzat~on 

Humphrey discusses the d~lemma of process definition between project-unlque 
circumstances on the one slde, and the need for organ~zatlon-level standard~zatlon In 
order to promote learning, teach~ng, measurmg, and tool s ~ ~ p p o r t  on the other Thls 
dilemma, he suggests can be solved through tatloring standard software processes to 
s u ~ t  specific pioject needs (p 248) 

To Humph~ey, SPI targets a generlc process that can be nlodelled, controlled, 
measured, and improved Improvements will only stlck ~f remfoiced by careful lntro- 
duction comblned wlth per~odical monitormg 

The actlons of even the best-intentioned professionals must be tracked, 
reviewed. and checked, or process deviations will occur. If there is no system 
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to identify deviat~ons and to reinforce the defined process, small digressions 
will a c c ~ ~ m ~ ~ l a t e  and degrade it beyond recognition. (p. 22) 

In order to a c h i e ~  e organ~zat~on-level s t anda~d~za t~on ,  the supertanker tactlc re l~es  
on SPI comm~ttees or spec~a l~s t  staff f ~ ~ n c t ~ o n s  T h ~ s  means a separation of thmkers 
from d o e ~ s  w ~ t h  a main ~ O C L I S  on organ~zat~on-w~de processes Key to t h ~ s  tactic IS the 
process group-a collect~on of spec~a l~s t s  that f ac~ l~ ta te  the de f in~ t~on ,  malntenance, and 
Improvement of processes used by the organlzatlon (CMMI Product Team 2002a. 
2002b) 

The supertdnker tactic IS, 111 summary, centlalist and top-down w ~ t h  an a m b ~ t ~ o n  to 
bunld and enforce orgdn~zat~on-lebel standard processes, w ~ t h  process t a ~ l o r ~ n g  as the 
response to part~cular ploject cond~t~ons ,  w ~ t h  strlct process enforcement, and w ~ t h  
separation of th~iikers from doers The SPI governance s t r ~ ~ c t ~ l r e  emphasues oberall 
coordmat~on of pi ojects dnd organ~zat~on-w~de ~nst l tut~onal~zat~on of standard processes 
Learnmg p r ~ m a r ~ l y  takes place on the overall SPI level through cont~nuous sense-and- 
respond cycles that ~ d e n t ~ f y  current weaknesses, lnltlate new efforts, and ~mplement their 
results o rgan~za t~on-w~de  In many ways t h ~ s  tactlc  elates to what W e ~ c k  and Qumn 
(1999) call ep~sodic change 

The problem with the supertanker tactic IS ~ t s  focus on proced~~re (I e , on the tasks 
and dec~sions l n ~ o l v e d  In producmg software accordmg to requ~~ements)  The f o c ~ ~ s  on 
p r e d ~ c t a b ~ l ~ t y  and plann~ng tends to render the software process bureaucratic based on 
command and control t h ~ n k ~ n g  

The motorboat tactrc is a c r ~ t ~ q u e  of the CMM mmdset and ~ t s  deployment of 
sohtary plocesses ( I  e , one process IS prov~ded for any part~cular task) Kondo (2000) 
algues that sol~tary processes might lead people to feel thdt they are not respons~ble for 
nonconformance of product q ~ ~ a l ~ t y  Central~sm thus might lead to software englneer 
a l~ena t~on  Separat~ng thmkers from doers means a s p l ~ t  between lns~ders and outs~ders 
In software projects leadung to sttfled mot~vatlon at both ends and to turf g~ id rd~ng  ~f 
careers col l~de In a clash between project interests and general Interests in staff funct~ons 
or committees F~nally, process perfect~on w ~ l l  hkely be statlc and fail to selze oppor- 
t u n ~ t ~ e s  for implo\ ement As Kondo p~i ts  ~ t ,  

since standard~zed working means and methods have been form~~lated after 
carefill consideration of all the angles, they must be the most productive and 
efficient means and methods possible, regardless of who uses them-at least 
the people who drew up the standards think so. (p. 9) 

The motorboat t ac t~c  assumes that one size does not fit all Processes are cult~vated 
taklng part~cular circumstances Into account The t ac t~c  includes strong elements of 
practlce p~ill from software englneers (Borjesson and Mathlassen 2004c, Zmud 1984) 
and change agents w o ~  k In spec~fic projects to help software englneers help themseltes 

Motorboat tactics detelop software processes by combm~ng best practices w ~ t h  
expwences shared through netm orkmg (Aaen 2002) Processes are emergent and t h e ~ r  
use promotes discret~on and lat~tude at the ~nd lv~dua l  and project level in response to 
spec~fic circumstances As in agde approaches such as XP (Beck 2000), software 
processes serve p r ~ m a r ~ l y  as a departure pomt for def in~ng a conlmon mode of operat~on 
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Table I Characteristics of the Supertanker and Motorboat Tactics 

I lssue I Su~ertanker 1 Motorboat I 

I Coordination I Between SPI proiects I Bettveen SPI and ~rac t i ce  I 
Organization 

I process 1 Generic ( Dedicated I 
I Diffusion 1 Process-msh I Practice-~~111 I 

Centralist. top-down 

Learning I Softnare organization level I Softnare project level 

Decentralist. bottom-up 

in the team. Thinkers and doers work closely together as process experts serve as 
mentors, coaches, and consultants for a software team-or, they may even join the team 
for the duration of the project (Kautz et al. 2001). 

The motorboat tactlc is, in summary: decentrallst and bottom-up with an emphasis 
on project and team level standardization of processes, w ~ t h  a focus on emergent pro- 
cesses that promote discretion and latitude at the level ofthe engineer, with an emphasis 
on practice pull to cultivate processes in response to situational opportunities, and 
rely~ng on facilitation by mentoring and coaching software engineers by embedding 
change agents dlrectly Into software projects. Key to the motorboat tactic is the support 
of adaptive SPI practices. The governance structure emphasizes coordination between 
SPI experts and software engineers allowing for local authority in the project. Learning 
primar~ly takes place within projects t h r o ~ ~ g h  continuous sense-and-respond cycles that 
identify current weaknesses, initiate new efforts, and implement these as the project 
evolves and delivers its results. Thus this tactic relates to organizational change via 
improvisation (Orlikowsk~ 1996) and to what Weick and Qumn label c o n t i n ~ ~ o ~ ~ s  change. 

The problem wlth the motorboat tactic is that it tends to ignore organization-wide 
procedures. A sole focus on short-term challenges tends to focus on commitments and 
to render the software process ad hoc. The characterist~cs of the supertanker and 
motorboat tactics are shown in Table I .  

3 RESEARCH METHOD 

This research is part of a collaborative practice s t ~ ~ d y  (Mathiassen 2002) carried out 
at one of Ericsson's system development centers with more than 20 years of experience 
developtng packet data solutions for the international market. 

The authors represent industry and academia in close cooperation to secure relevant 
data and an appropriate theoretical framing of the s t ~ ~ d y .  The authors represent the 
insider and o ~ ~ t s i d e r  perspective (Bartunek and Lollis 1996). The insider is more con- 
nected to the problems than the outsider, while the o ~ ~ t s i d e r  is more capable of unbiased 
reflection on the problem. The overall purpose of the research collaboration was 
twofold. We nanted to improve the understanding of how different SPJ tactics at 
Ericsson affect the outcome, while at the same t ~ m e  contributing to the body of 
knowledge on SPI. We focused on how different SPI tactlcs affected the outcome of 18 
different SPI projects. Collaborative practice research (Mathiassen 2002) was used to 
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Direct involvement One author was directly tnvolved in 6 of the SPI initiatives 
and res~onsible  for the rcmalnlng 12 initiatives 

'able 2 Data Sources 

Participatory 
observations 

Data Source 

One a~tthor participated In discussions of problems and 
results during SPI steerlng group meetings, training occa- 
sions, and informal meetlngs with software practitioners 

Description 

SPI project I Project meetlng protocols, project presentations, project 
- ~ 

documentation I plans, project decis~ons. final reports 

Minutes of 
meetings 

Formal notes on disc~issions and decisions made about 
introduction of the new requirements management 
amroach 

Software Access to the software tools and thelr databases to 
develoument tools understand the act~ial use of the~n 

SPI s u r v e ~  [ A  yearly conztcted GI su~\ .e> made by the SPI unit 

frame thls interpretive case study (Yin 1994). As one of the authors has been 
responsible for and active in the SPI initiatives, t h ~ s  st~ldy could also be viewed as action 
research (Baskerville and Pries-Heje 1999; Gall~ers 1992, Walsham 1995). 

Data were collected and analyzed using a rnult~-method approach to establish a 
va l~d  basis for analys~s and to develop a thick description of the case (M~ngers  2001; 
Yin 1994). Table 2 summarizes the list of data sources for our stndy. We used the 
different data sources to triangulate findings (Yin 1994). 

Open-ended semi- 
structured 
interviews 

4 THECASE 

Informal interviews were made ~vith 10 practitioners to 
understand and validate the outcome of the initiative 

Growing from 150 employees in 1995 to 900, In 2001 this particular Ericsson 
organization was reorganized and downsized dur~ng  2002 and 2003 to 550 employees. 
During this dynamic period, different SPI tactics  ere ~ ~ s e d  to address and improve 
software development. The 18 different SPI initiatives were explored from different 
views as summarized in the Appendix (adapted from Borjessoli and Mathlassen 2 0 0 4 ~ ) .  
In retrospect we can divide the I8 initiatives into two groups: The first 1 1 initiatives 
executed between 1998 and 1999 employed a s~lpel-tanker tactlc while the remaining 7 
initiatives executed between 2000 and 2002 employed a motorboat tactic. We use the 
following attributes to distinguish between tactlcs and to ~inderstand how they affected 
outcomes: 

Improvement Set-up: How is the initiative organized and coordinated? 
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P~ocess  Creat~on On what b a s ~ s  and w t h  what mtentions are processes 
created? 
P~ocess  D~ffilsion How are ne\\ processes dlffused into pract~ce' 
Nav~gation Abihty What kmd of leain~ng tdkes place In order to sense and 
respond to changes m the environment' 

Our focus is on implementation success-the a c t ~ ~ a l  changes in software engi- 
neering practice. Implementation success is directly recogn~zable. ~ ~ n l i k e  SPI success. 
and althongh not synonymous with SPI success, ~mplementation success is a prerequisite 
for SPI success. The next three subsections explore and compare the two tactics. 

4.1 The Supertanker 

The 11 supertanker initiatives had low or medium implementation success 
(Borjesson and Mathiassen 2004c). The initiatives targeted key practlce areas such as 
configuration management, requirements management, project tracking, module testing, 
and subcontract management. Table 3 shows how they were managed 

ruble 3. Features of the SPI Suoertanker Tactic 

Improvement 
Set-up 

Process 
Creation 

Process 
Diffusion 

Navigation 
Ability 

One size fit.^ all: An organzation benefits from centralist SPI 
initiatives. All product units within the organization can stream- 
line their practices by having one improvement initiative serve 
common needs. Special interests are served through adaptation 
and tailoring. Having several product units benefit from one SPI 
initiative is cost effect~ve. 

High focus on representation in the initiatives: All SPI deci- 
sions are taken in an SPI steering group consisting of represen- 
tative managers from each unit. The steering group discusses. 
decides. ensures resources. and follo\\s ur, on the initiatibes. No 
special attention is devoted to process implementation and use. 
There is a high f o c ~ ~ s  on good representation from all units. 
Steering group members prepare and attend steerlng group 
meetings and follow LIP on action polnts. 

Based on the CMMMindset: The SPI work is organized 
through a software engineering process group (SEPG) (Fowler 
and Rifiin 1990; Humphrey 1989). The SPI group works on a 
corporate level to support all product units in the organization. 
CMM is used to assess the organlzatlon (identified as level one 
in 1999) and CMM Light assessments are implemented in 
ongoing software engineering projects. 

High focus on initial requirernents: Serving common needs 
among product ~lnits implies a need to hold on to mitial require- 
ments as changes will require negotiations with every stake- 
holder involved. 
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I n  general, supertanker initiatives had high focus on defi ning a solution, but very 
I~ttle on deployment of the process. For instance, understanding how resistance to 
change could make SPI initiatives fail received little attention (McFeeley 1996). 
Serv~ng all product units and their different needs stmultaneously made the SPI 
Inltlatlves spend most of their efforts in the early phases of the improvement work 
(Biirjesson and Mathiassen 2 0 0 4 ~ ) .  As a result, there was limited interaction between 
the SPI inltlatives and the development projects (except via the representattves 
partlclpatlng in the initiative). Interaction was mainly through one-way commi~n~cation 
from in~tiative to software engineers. All initiatives using the s~~pertanker  tactlc were 
financed at the organizational level. The development projects did not pay for the 
sol~l t~ons they received from the SPI initiatives. 

4.2 The Motorboat 

The seven motorboat initiatives had high implementation success (Borjesson and 
Mathiassen 2 0 0 4 ~ ) .  As with the SPI supertanker initiatives, the motorboat initiatives 
targeted key practice areas such as requirements management, test, configuration 
management, and project management. Table 4 shows how the initiatives in the motor- 
boat approach were managed. 

In general, there was a high focus on collaboration between the SPI in~ t i a t~ve  and 
the software engineers (i.e., the development projects). The initiatives targeted projects 
as well as concrete activities within projects. The initiatives supported a c t ~ ~ a l  work; if 
necessary by devising new solutions such as editing product requirements into a new 
database to ensure implementation and use. The initiatives were organized as sub- 
projects u ~thln the development projects to ensure close cooperation with end users. 
Both the SPI initiative and the main engineering project manager in question had the 
double goal of improving practice and managing the engineering project time schedule. 
Contacts between the initiative and software engineers were on a daily basis and 
together they negotiated new requirements and ideas as they came LIP. The engineering 
projects financed the SPI initiative. When more than one engineering project was 
expected to use the result, the main engineering project covered the costs. 

4.3 Similarities and Differences 

The two tact~cs  had many slrn~larit~es Several SPI change agents, managers and 
practltloners took part 111 executing both tactics Management attent~on, ~nvolh ement 
and conim~tment were also h ~ g h  in both cases The types of products (embedded real- 
tlme systems) and Improvement areas (requirements management, configuration 
management, etc )were  the same In both tacttcs there was one SPI group responstble 
for dl rvmg the ~ n i t ~ a t ~ v e s  

As the outcomes dlffer between the t u o  tact~cs, 2, number of dlffeiences stand out 
Except for the four attr~butes we have studled In the previous sections, there are se\eral 
general d~fferences that may have ~mpacted the outcome In the motorboat tactlc, the 
SPI change agents worked with only one or a few practices and related tools In the 
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gb1e 1 Featurf 

Improvement 
Set-up 

Process 
Creation 

Process 
Diffusion 

Vavigation 
4bility 

of the SPI Motorboat Tactic 

One sizeJits one: A product unit benefits from dedicated SPI 
initiatives. SPI initiatives are aligned to the extent that the pro- 
duct unit in question \vorks with other organizational units on the 
same product. Specifically, the dedicated SPI initiative focuses 
on one engineering project to ensure implementation and use. 
The initiative focuses on just in time solutions for the engi- 
neering projects. Simplicity and relevance makes iniplementa- 
tion and use cost effective. 

High focus 011 irlrplenlet~tation and use: All SPI dec~sions are 
taken In an SPI steerlng group consrstlng of representatwe 
managers fi-om each practice (requ~rements, design; test, etc.) 
within the product unit. The steering group discusses, decides, 
secures resources, and follows up on the initiatwes. High atten- 
tion 1s devoted to process implementation and use. There 1s a 
high focus on having good representation from all practices In 
the steering group. The project manager is a member of the 
steering group. Steering group members prepare and attend 
steering group meetings and to follow up on action points. 

Ad hoc mit~dset: No special attention is put on any established 
SPI theory. Serving specific and recognized needs in the product 
~ m i t  are believed to lead to implementation success 

H g h f o c z ~ s  on deplojtneut Servmg spec~fic and recognized 
needs In the product unit ~ m p l ~ e s  that changmg needs can be 
accommodated subject to part~cular demands from other organ!- 
zat~onal unlts uorkmg on the same product 

supertanker approach, the SPI change agents had a w ~ d e r  competence base, but not a 
bery deep one For SPI change agents, ~t was easler to collaborate w ~ t h  softbbare 
engineers M hen actlng as speclallsts w t h m  a process area When using the supertanker 
tact~c, the change agent role rece~ved 11ttle attentlon from management and the SPI group 
Itself Ne~ther change management nor d ~ f f u s ~ o n  of lnnovatlons models-the S a t ~ r  
change model (Wemberg 1997) and the d~ffusion of mnovat~on curve (Rogers 2003)- 
were known or discussed When uslng the motorboat approach, these areas had been 
~den t~f ied  as Important factors for SPI lmplementatlon Management commitment u as 
hlgh In both tactlcs, however, there were differences In the level of comm~tment 117 

both tacttcs, software managers belleved In the value ofthe Improvement work, but only 
In the motorbodt tactlc was thelr attentlon promment In the motorboat tactlc, managers 
jomed the SPI steerlng group, as they knew that ~f managed senslbly they could really 
benefit from the lnltlatlves Conversely, ~n the supertanker approdch, every manager In 
the SPI steerlng group knew from the outset that ~t would be difficult to make the 
lnltlatlve cater for thew spec~al needs wlth so many stakeholders mvolved 
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5 DISCUSSION 

Dur~ng  the last two decades, d~ffiision of technology innobatlons hds increased 
enormously Compute~s in ebery home and on each desk, inob~le  phones lnteinet 
connections and wlreless communication are today a fact When the traditional CMM 
mindset was In its cradle, a lot of t h ~ s  was hard to lmaglne These changes have made 
the vorld more mane~iverable and things tend to happen much faster as a res~ilt The 
tradit~onai CMM mlndset, w h ~ c h  m~ght  be effic~ent In a less-changmg env~ronment has 
become a supertanker CMM's bas~c  Ideas are st111 very much the same, but the 
environment In w h ~ c h  the model is used has changed There are st111 values In having 
shared languages, a common gro~md for learnrng, and corporate processes f o ~  economic 
reasons The traditional CMM mindset is, houever, no longer ideal to acconipl~sh these 
values In an ever-chang~ng business en\ ~ronment 

None ofthe inltiatlves usmg the supertanker tactic were successf~~l  In ~mplemcnt~ng 
and using new pract~ces Barjesson and Mathiassen ( 2 0 0 4 ~ )  pomt out a n ~ ~ m b e r  of 
reasons low process-push and pract~ce-pull, httle Iteration, little effort spent in the 
deployment phases, and no consideration of resistance to change Borjesson and 
Mathlassen (2004a) offer a more elaborate analysis of process-push and pract~ce-pull 
Issues related to thrs case s t~idy The CMM mmdset of one-size-fits-all does not help 
SPI change agents to f o c ~ ~ s  on software englneerlng needs and practices Too many 
stakeholde~ s are Involved to attan ~mplementat~on success v ~ a  h ~ g h  process-push Such 
tactics m ~ g h t  work well in stable en) lronments, but In our cases there mere s~ibstant~al 
organizat~onal and project dynamics such as growth followed by downslzmg, organ]- 
zational changes, and numerous project-speclfic changes of ~mportance for the SPI 
initiatli es Together, these factors render SPI ~ n ~ t ~ a t ~ v e s  based on the CMM mindset 
mto a supertanker that cannot na\ lgate in muddq waters 

The motorboat tact~c descr~bed In Table 4 was not based on any special the01 q The 
general behef was that a focus on one-sve-fits-one would make it possible to set up 
improvement inltlatives where SPI change agents could focus on software engineering 

needs to assure successf~~l  ~mplementat~on and use The constantly ~ n c o m ~ n g  change 
requests could be managed, as there ue re  a l im~ted number of stakeholders and, 
therefore, room for the SPI change agents to sense the ongomg actlon and respond to 
changes The motorboat tactic made it posslble to navlgate in muddy waters 

The motorboat strategy is a bottom-up approach to Improvement It does, however. 
not help much in coordmating at the corporate level One could hope that as people 
move to new departments and p~ojects, they will bring along t h e ~ r  successf~il processes 
to new uses and contexts and thereby d~ffiise new practices The use of bottom-up 
strategies may, however, ledd to balkanization, confus~on, and loss of good exper~ences 
In pol~tlcized surroundmgs dt the corporate level L~kewise there IS no guarantee that 
bottom-up SPI will result in anything coherent at the corporate level w~thln reasonable 
time Great ~ d e a s  at the local level may not compute at the global level 

Haeckel (1995) offers an elegant solut~on to the possible confl~ct between the local 
and  he global Where the CMM nimdset assumes that processes at the global and local 
level are modeled usmg s ~ m ~ l a r  language (I e , modellng the local process as a speciali- 
zatlon of a global process), the a g ~ l ~ t y  mindset lends ~ t se l f to  separate th~nkmgat  the two 
levels At the local level-the team or project level-procedures and methods are 
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instrumental In negotlatlng and using common practices At the global level-the 
corporate or organlzat~ondl level-\\e can adopt Haeckel's Ideas, polntlng to values, 
go\einlng prlnc~ples,  and governance models as ~nstrumental In bui ld~ng a common 
ground for local and global unpro>enient efforts and pract~ces 

Such an agrle strategy comblnes reactwe and proactne change proficiency in 
bulldmg effic~ent and adapt~ve development processes It 1s always Important to ~nc lude  
efficiency Into t lnnk~ng a b o ~ ~ t  SPI plactices In d changlng e m  ironment, ~t IS however, 
as w e  algue In thls paper, equally ~mpol-tant to introduce and practice an adaptlve 
mrndset Haeckel(1995) offers gobet ndnce mechan~sms that support enterprise des~gn  
w ~ t h o ~ l t  leadmg to command and control structures, but st111 building corporate 
coherence in actlon 

Furthel research is needed to ~inderstand potentlal combmations of  volume, push, 
pull, target, success tactlc, complex~ty, etc for SPI lmtlatlves There IS, of  course, a 
poss~blllty that project \olume or c o m b ~ n a t ~ o n  of  push and pull havc a greater impact 
on the result than what I S  foreseen in this s t~idy Based on a ~ a i l a b l e  ddta and the 
framework used for analysis, our i e s ~ ~ l t s  indlcate that SPI t ac t~cs  s~gn~ficant ly  affect SPI 
implementat~on success, and that the nlotorboat tactlc has led to h ~ g h e r  implementat~on 
success than the s~ipertanker tactic 

6 CONCLUSION 

This study explores and analy/es 18 d~fferent SPI initiatives within the telecom 
company Ericsson in Gothenburg, Sweden. Four attributes- ( I )  improvement set-up, 
(2) process creation. (3) process d i f f~is~on.  and (4) navigation ability-help 11s identify 
two d~fferent SPI tactics, the motorboat and the supertanker. The supertanker tactic 
follows a CMM mindset, while the motorboat tactic builds on agile ideas. There is no 
recognized SPI model supporting the motorboat tactic and this study identifies a need 
for such. We  suggest that a combinat~on of motorboat tactics and modified s~ipertanker 
tactics is key to s ~ ~ c c e s s f ~ i l  SPI. We need more researcll-empirical as well as 
theoretical-investigatlng how to b u ~ l d  SPI agility by combining bottom-up improve- 
ments into coherent practices at the corporate level. Specifically, we need to fiirther 
investigate how adaptive governance approaches and principles on the corporate level 
can ensure appropriate levels of overall coherence and efficiency. 
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3 MAPPING SOCIAL NETWORKS IN 
SOFTWARE PROCESS IMPROVEMENT: 

An Action Research Study 

Peter Axel Nielsen 
Gitte Tjsrnehsj 

Aalborg University 
Aalborg Denmark 

Abstract Softu'are process improvenlent ill small, agile orgarli-.ations is often 
problematic. Model-based approaches seem to overloolcproblems. We have 
been seeking an alternative approach to overcome this through action 
research. Here w e  report 011 a piece of action research from which we 
developed ar~ approach to mapsocial networks andsug,oest hovv it can be used 
in sofZivare process improvement. We applied the mapping approach in a 
small software company to support the realization ofnew w q s  of improving 
software processes. The mapping approach wasfoumi usejid in improving 
social nehvorks, and thusjitrthers software process improvement. 

Keywords Software process improvement, agile software development, social network 
analysis, action research, collaborative practice research 

1 INTRODUCTION 

Software process improvement (SPI) has long been a concern for software 
producing companies and researchers. The development of the capability maturity 
model (CMM) by the Software Engineering Institute sparked a huge interest in the field. 
The first reports on CMM and s~milar  models were promising; however, in later years 
an increasing number of failures have been reported by Hansen et al. (2004). According 
to Hansen et al., very little research on SPI IS reflective and critical. The CMM can be 
taken to be a prototypical example of the formal and model-based approaches. CMM 
requires many improvements and also improvements of significant complexity (Aaen 
et al. 2001), and according to Ngwenyama and Nielsen (2003) SW-CMM in particular 
is based on a rational ideal and the idea of the rational culture for software development. 
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A small software company, called Alphasoft here for anonymity, where we 
conducted the action research, is an organization with fewer than 50 software 
developers. Along with the company, we have a knowledge Interest In software 
development and SPI in small software companies. Other SPI researchers have a similar 
interest. Withln the SPl community, there has long been the concern that the better 
known approaches, such as CMM, are not a d e q ~ ~ a t e  for the improvement issues in small 
software companies. An early survey shows major concerns that the CMM does not fit 
small software companies (Brodman and Johnson 1994). There is some agreement on 
the particular problems facing small companies pursuing SPI: low likelihood of 
investment in improvement, poor fit with small-company culture. lack of SPI knowl- 
edge, lack of action planning, and more sensitivity to changing environments (Cater- 
Steel 2001; Kelly and Culleton 1999; Villalon et al. 2002; Ward et al. 2001). 

Recently, there have been several attempts to develop and test new SPI approaches 
for small software conlpanies. Some software companies choose to improve software 
processes in a less folmal and less model-driven way. For example, in Kelly and 
Culleton's (1999) research, company S3 chose an approach informed by the CMM, but 
based on alternative principles: (1) maximize involvement, m~nimize disruption; 
(2) stress quality, not CMM compliance; (3) emphasize the advisory role; and 
(4) promote efficiency. Reporting on similar efforts, Iversen et al. (1999) and Nielsen 
et al. (2002) primarily focus on allevlatmg problems experienced rather than finding 
discrepancies between software practices and process-maturity models. Villalon et al. 
(2002) s ~ ~ g g e s t  an action package concept to overcome lack of follow-through into 
action planning and action plan implementation, particularly in sniall software com- 
panies. Richardson (2002) suggests utilizing quality fimction deployment and has 
developed a device called the software process matrix to determine the relationships 
between processes and practices. 

Small software companies often face changing environments and, therefore, can 
easily be more vulnerable than large companies. Ward et al. (2001), addressing software 
development in small companies, suggest that "the processes by which software is 
developed are l~kely to change with circumstances-perhaps even change dramati- 
cally-even while general principles like the need for good conlmunication remain 
constant" (p. 105). Within SPI, Borjesson and Mathiassen (2004) have addressed this 
desired agility and conclude that, for software development, the agility challenge 
comprises the need to 

Handle changes in customers' requirements 
Be aware of and respond to technological changes and innovations as well as 
changes in the market 
Implement software process improvement 

Most small software companies focus on the first two challenges. Borjesson and 
Mathiassen, furthermore, state that an agile software organization needs to balance and 
coordinate development, improvement and innovation. However, all ofthese s t ~ ~ d i e s  on 
SPI in small software companies fb~md that that is exactly what these companies are not 
doing. They prioritize development over improvement. 

Through action research, we are collaborating with a sniall software company. For 
almost a year, we joined efforts in trying to follow the rational ideal informed by model- 
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based assessments. Several improvement initiatives suffered premature death and the 
effort was eventually brought to a halt. Recently, we have tried to recover the SPT 
process by following an alternative route in which we map social networks, among 
others. Our initial interest in social networks came partly from the practical desire to 
understand whether AlphaSoft had an appropriate foundation for a less management- 
drlven SPI approach, and partly from the knowledge that organizational influence 
processes are hugely important in SPI (Nielsen and Ngwenyama 2002). 

Soc~al  network analysis is presented in section 2. In section 3, we outline our 
research approach and in particular we focus on the research process. That leads us to 
sectton 4, where we present how we mapped social networks In AlphaSoft and the 
experience gained from this. In section 5 ,  we discuss the usefulness of the mapping ap- 
proach in SPI and the implications for SPI and research. The paper ends with section 6, 
where we draw our conclusions. Altogether, in this paper we address the research 
question: To what extent and in which ways is the nzapping ofsocial networks useful 
in SPI in a srnall conlpany? 

2 SOCIAL NETWORK ANALYSIS 

Social network analysis is a framework and a set of techniques applicd to s t~ldy the 
relationships between organizational actors and their exchange of resources. Organi- 
zations are viewed as consisting of actors linked together in networks through action, 
exchange, and interpretation and sharing of resources such as information and knowl- 
edge. Actors are viewed as  interdependent. There are relatlonal ties between actors 
through whlch resources are exchanged. Network models conceptualize structure as 
lasting patterns of relational ties (Wasserman and Faust 1994). Wasserman and Faust 
further define actors as discrete individual, corporate, or collective social units (i.e.. not 
only as a single person). The relational ties can be of va ry~ng  types: evaluation of one 
person by another (as with friendship), transfer of material resources, affihation, 
authority (as between managers and subordinates), and behavioral interaction, like 
sending messages and engaging in a disc~ission (Wasserman and F a ~ ~ s t  1994, p. 18). 

Social network analysis is not a new approach. It has been developed and applied 
in a large number of organizational studies. (For historical accounts, see Scott 2000; 
Tichy et al. 1979; Wasserman and Faust 1994.) The framework does not give the unit 
of analysis and data may be collected about many different kinds of actors and relational 
ties. It is, however, common to collect data about the contents of the relatlonal ties as 
well as their intensity and reciprocity. Having collected the data, the approach requires 
the study of network properties and structural characteristics are considered crucial. The 
structural characteristics are, for example, network size, density, clustering, reachability, 
centrality, star, liaison, bridge and gatekeeper. Tichy et al. (1 979) define these as 

Density: the number of actual relational ties in the network as a ratio of the number 
of possible relational ties 
Centrality: the degree to which relations are guided by the formal organization 
Star: the individual with the highest n~imber of relat~onal ttes (also called the 
central actor) 



These are just a few of the analyses that can be performed on the total network. The 
analyses all have a foundation is graph theory (Borgatti and Everett 1992; Scott 2000; 
Wasserman and Faust 1994), but the interpretation and the semantic implication ofthese 
analyses rcnialn specific to the setting where the data were collected. 

Social network analysis has been applied in information systems research. Zack 
(2000) argues that soc~al  network analysis can be used to explore the impact of informa- 
tion systems on organizational forms. Temdee and Korba (2001) apply social network 
analysis to measure the appropriateness of computer-based systems supporting co- 
operative work. In st~idies of comp~~ter-supported collaborative learning, social network 
analysis has been applied to logs of interaction between learners (Martinez et al. 2003). 
Social network analys~s has also been used in the sttidy of exchange of information 
(Haythornthwalte 1996). 

Our appllcat~on of social network analysis focuses on the social networks through 
which software process improvement may happen. We have chosen to apply interac- 
tional analysis. Tichy et al. claim that it is easy to gather data for interactional analys~s 
and that it has all the benefits of  the other analyses (positional, reputational, and deci- 
sional). They descr~be interactional analysis as an approach that focuses on interactions, 
influence, feedback and power. 

3 ACTION RESEARCH APPROACH 

The research 1s part of a national research project on software process improvement 
and knowledge management. The project involves three software companies and 
researchers from three research institutions. The research approach has been action 
research of the type that is called collaborative practice research (Iversen et al. 2004; 
Mathiassen 2002). Collaborative practice research is action research supplemented with 
field experiments and practice studies. 

A software process improvement project was created in AlphaSoft as an action 
research project. Serving a dual purpose is a core characteristic of action research (Huh 
and Lennung 1980; McKay and Marshall 2001). In this case, the researchers' inter- 
vention in AlphaSoft served the dual purpose of collaborative problem solving focused 
on software processes and contributing to SPI research. Action research was chosen 
because it was the intention to create immediate linkage between theories and practice 
for the benefit of practical problem solving and for the benefit of testing and b ~ ~ i l d ~ n g  
pract~ce-based theories. Action research at its best does exactly that: it validates findings 
through immediate action. 

The research reported in this paper is a small part of the whole collaborative 
practice research effort. The action research process follows the process outlined by 
Iversen et al. (2004) and McKay and Marshall (2001). 

The action research process is specifically directed at assessing the usefulness of 
mapping social networks in SPI in a small software company. We did not design this 
process before, or even at the begmning of, our intervention. The process came about 
after several ~~nsuccessful attempts at facilitating improvement ofthe software processes 
in AlphaSoft. The appreciation of the problem situation led to a study of the relevant 
Iiterat~ire (see section 1) .  We realized only gradually that social network analysis might 
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Fgur-e I The Act~on  Research Process (based on 
lversen et al. (2004) and McKay and Marshall (2001)) 

offer insights that our clients, and we, needed. That led us to study the literat~lre on 
social network analysis (see section 2). Based on this, we designed an approach through 
which we co~tld collect the necessary data, develop the maps ofsocial networks. analyze 
the maps, use the maps in disc~issions and evaluate the resulting experience (see 
Figure 1). In the following sections, we present the applied approach: a description of 
the situation that we entered (section 4.1); the data collection (section 4.2); the different 
maps and how they were developed (sections 4.3,4.4, and 4.5); the action researchers' 
analysis of the maps (section 4.6); and the use of the maps in a discussion with an SPI 
manager and the jomt eval~lation of the experience (section 4.7). 

The action research and the mapping approach was later assessed in terms ofthe SIX 

criteria form Iversen et al.: roles, documentation, control, usef~ilness, theory, and 
transfer (see section 5) 

4 MAPPING SOCIAL NETWORKS IN SPI 

The mapping of social networks followed the approach in Figure 1. 

4.1 The Situation Appreciated 

AlphaSol? 1s a small software company with two departments. The ERP department 
develops a large ERP system and maintains it at a number of customer sites. The tasks 
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are charactenzed by long-term and close contacts n lth fev. customers The software 
dekelope~s ha\ e much domam knowledge w ~ t h ~ n  log~s t~cs  In the part~cular area where 
then- customers operate The head of t h ~ s  department IS also responsible for the qual~ty 
system and the IS09000 certificate He was a key actor 111 the SPI group, where the 
head of the tallor-made department was also a member The tallor-made department 
develops several ta~lored systems for many d ~ f f e ~ e n t  c~~s tomers  T h e ~ r  prod~lcts range 
from trad~t~onal  admmstrat~ve systems to Web portals The app l~ca t~on  domams vary 
and the developers' prlmary expertise l ~ e s  u ~ t h l n  software engmeerlng and project 
management 

P r e v ~ o ~ ~ s l y ,  Improvements In software developnlent were informal and spread 
through collaborat~on and mformal contacts v\ ~ t h  col leag~~es A few s~gn~ficant  Imp1 ove- 
ments attracted management's attention dnd were taken to be company ~mprovements 
One s~ lch  Improvement even turned Into an ~nternal software development project Most 
Improvements, however, remamed personal or local between a fen colleag~les 

When the actlon research began, the company was mtroduced to b a s ~ c  SPI ap- 
proaches and soon top management announced the slogan "CMM level three-~n three 
years " T h ~ s  1s a quite common slogan for newcomers to SPI An SPI group was f o ~ m e d  
and a developer from each of the departments was appo~nted to the group The group 
took on the respons~b~hty of assessmg the c~lrrent practices, plann~ng Improvement 
Inltlat~ves, and mplement~ng these Successfi~l Improvements were also supposed to be 
added to the e x ~ s t ~ n g  qual~ty system The manager of the ERP department later charac- 
ter~zed the whole set-up as a complete failure HIS perceptlon is that some developers 
felt pushed a s ~ d e  and that others stopped f o c ~ ~ s l n g  on Improvements, w a ~ t ~ n g  for the 
results fiom the SPI group The group lacked tlme and resources and organ~zed only one 
Improvement lnltlatlve Add to t h ~ s  market decl~ne and consequently low sales figures, 
w h ~ c h  led the company to s h ~ f t  ~ t s  focus to\\ard sales work and the monthly sales 
figures 

Desp~te  these setbacks, Alphasoft's management recogn~zed the value of thelr 
prevlous Improvements as vltal for then- b ~ i s ~ n e s s  success dnd found ~t necessary to 
proceed The t u o  department manage~s '  perceptlon was that f i l t~~re  Improvements must 
be rooted In a strategy that proktdes faster feedback ds well as vmble and ~ m m e d ~ a t e  
benefits for software developers It was In thls atmosphere that the mapplng of soc~al  
networks was inltlated 

4.2 Social Network Analysis of SPI 

For the purpose of mapping social networks, we collected the data following the 
principles of the interactional methods in social network analysis (see section 2). The 
data consist of developers' and managers' individual perceptions oftheir conlmunication 
on issues of improvement in the company d~ l rmg the last six months in retrospect. They 
were asked to identify and characterize the communication as they remembered it. For 
each interaction, they were asked to assess whether the communication had been 

Formal or informal 
Written or oral 
Downward, upward, or lateral 
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Figure I?. Graph~cal Questtonna~re (Extract) 

The first two we refer to as the form of comrnuntcation. The last refers to the 
direction of the organizational influence as described by Kotter (1 983). The developers 
and managers were also asked to assess the we~ght  of the communication on a scale 
from 1 to 7 where 1 is very low (e.g., receiving an e-mall) and 7 is very high (e.g., 
collaboration or continuous dialogue). We developed a graphical questionnaire as an 
aid to be filled in by the developers and the managers (see the extract, Figure 2). 

We loaded the data into NetDraw. NetDraw is a tool for social network analysis that 
can display graphs with actors as nodes and relationships as edges. Both nodes and 
edges can have attributes. The data is stored as an Ucmet dataset and can be loaded 
directly into the tool. 

The tool offers various display fea t~~res  and analyses automatically performed by 
graph algorithms. We used the tool to analyze and keep an overview of the data (e.g., 
to select parts of the graph, show different attr~butes and weights, ident~fy central actor, 
cut-point, etc.) using graphical elements to vis~ialize structures in the social networks. 
We performed a systematic analysis of the data to elucidate the following network 
str~lctures: 

Centrality, peaks, and blocks 
Components, k-cores, and cut-points 
Ego-networks, distrib~~tion of strengths. form, and influence in the social networks 

In the presentation of the maps that follows we focus on the most important 
structural features disregarding maps that were ne~ther important nor relevant in 
understanding the specific SPI effort in AlphaSoft. 

4.3 The Basic Map 

We chose a b a s ~ c  map as a starting polnt and maintained the same layout in all maps 
in order to increase visual comparability. 

The b a s ~ c  map of social networks I S  shown In Figure 3. Diamonds are actors in the 
ERP department; circles are actors in the tailor-made department; actors are numbered 
for anonymity; managers are prefixed with an M;  M-9 is the CEO. The basic map shows 
only one cornpotlent, as a path exists between all actors with at least one tie. The ties 
between the two departments are few, but within the departments the networks are dense 
and almost evenly distributed. M-19 is the central actor as he is the actor with the 
highest degree, i.e., the numbers of ties: ( 1  1). M-19 is also apeak as he is more central 
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Figure 3. Basic Map of Soclal Network of SPI Actlvrty 

than any other actorto which he 1s connected Developer #6.  although h~ghly  connected 
wlth a degree of 8, 1s not a peak as he IS connected dlrectly to M-19 T h ~ s  1s not 
surprlslng as M-19 1s the manager ofthe ERP department and responsible for the quality 
system, the IS09000 certificate, and a key actor In the SPI group He IS connected to the 
top manager, M-9, and all connections betueen the ERP department and tallor-made 
goes t h l o ~ ~ g h  hlm 

M-2 1 ,  the manager ofthe tallor-made department, 1s far from central and not a peak 
He shales the contact with the ERP department u ~ t h  developer #26 In the tallor-made 
department, developer #24, w ~ t h  a degree of 8, IS the only peak and he IS connected to 
all In the department The path from any of the managers to any of thelr developers IS 

less than 01 equal to 2 edges In the ERP department, thls IS due to the central role of the 
manager, and In the tatlor-made department, to developer k24 

4.4 The Maps of 3k-Cores, Cut-Points and Components 

Figure 4 shows three maps that contribute to the ~mderstanding of the overall social 
networks. The 3k-core displays the actors with a degree greater than or equal to 3. This 
map is not significantly different from the basic map as only three developers in the ERP 
department are cut out. The 3k-core map shows the connectivity ofthe network and that 
the inner coherence of the company seems relatively strong. Actors M-19 and #5 are 
cut-points because ifjust one is removed from the network it will break into two compo- 
nents. Developer #5 is a marginal cut-point as he will only cut O L I ~  one other actor. M- 
19, on the other hand, is important because he is the cut-point between the ERP depart- 
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Cut-Points 

Components 

Figure 4. Three Different Maps Based on Graph Analysis 

ment and the tailor-made department The components map shows a slmdar tendency 
for the network to break into two stnce the two identtfied components coinclde wlth the 
departments The only exception to this IS that manager M-21 of the tallor-made 
department, from a graph theoretical vtewpoint has a stronger tte to the ERP department 
than to his own department 

4.5 The Maps of Attributes 

Figure 5 shows the attributes of con~nlunication. Communication 1s mostly informal 
and all actors are involved in informal communication. Formal communication is only 
found around the two peaks and between the two departments. Wr~tten communication 
department has a stronger presence in the tailor-made department and around the 
manager of the ERP department. Oral comm~lnication is widespread and every actor 
participates in oral comm~mication. It is worth noticing that con~munication between 
the departments is formal but oral. 
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Figure 5. The Maps of Attributes in the Soc~a l  Networks 

F~gure 6 shows two maps resultmg from analys~s of weights The highest u e ~ g h t s  
map shows the h~ghest weight reported for all ties Overall, the h ~ g h  weights seem 
e ~ e n l y  d ~ s t r ~ b ~ ~ t e d  over the departments, but we~ghts  are rather low between the depart- 
ments The only communication of weight 7 is between the manager ofthe ERP depart- 
ment and de\ eloper #6 (who IS very well connected in that department) The rest of the 
t ~ e s  ~ n v o l v ~ n g  M-19 are somewhat weaker If developer #6 and M-19 are both remo\ ed 
from the map. the department falls apart, they are the backbone of the department 

4.6 The Researchers' Analysis 

We, the actlon researchers, produced the following aneiysis of all ofthe maps. This 
analysis was presented to the SPI manager during the next step in the approach. 

The overall picture of social networks shows two departments with an informal, 
mostly oral and widespread interaction within the departments, but with sparse contact 



H~ghest Weights Map Without M- 19 and Actor 6 

Figure 6. Two Maps Based on Analysls of Weights 

between departments and to top management The ERP department has a centlal 
manager, M-19, "gatekeepmg" the department agamst all the other actols In the com- 
pany In a more formal~st~c way than usual In the company He controls the communl- 
catlon on ~mprovements both w ~ t h ~ n  h ~ s  own department and also at the management 
level and he IS the only mlddle manager wlth contact to the top management 

The tallor-made department seems to have an Internal central player In developer 
824 keeplng the department together and communlcatlng ~ntens~vely w ~ t h  many The 
managel of the department, M-21, only plays a small role In SPI as he has fe\+ tles and 
partakes In hghtwelght communlcatlon He only connects to the whole department 
through developers #24 and #25 It looks l ~ k e  w~despread delegat~on of r e s p o n s ~ b ~ l ~ t y  
for SPI 

M~sfits between the underly~ng soc~al  networks and a central~zed strategy largely 
explarn the f a ~ l ~ l r e  of the prevlous central~zed SPI ~ n ~ t ~ a t ~ v e  The underlymg soc~al  net- 
wol ks are uneven and, In the ERP department, developers are unaccustomed to wr~tten 
communlcatlon, whlle In the tallor-made department, the networks are lateral thus less 
dlsposed to actlng on formal management d~rectlve A central~zed strategy IS manage- 
ment-drwen commun~cated In w r ~ t ~ n g ,  and formal E~ther  the soc~al  networks must 
change or another strategy must be chosen 

The follom~ng ought to concern an SPI manager want~ng to embark on an 
alternat~ve strategy for SPl 

The remarkably weak tles between the two departments certa~nly are a hmdrance 
for the central and cross-departmental SPI approach. 

A serious management commitment to SPI will be very difficult to exerclse with so 
little communication on SPI involving the top manager. Maybe the lack of 
management involvement shows that SPl is not of strategic importance to the 
company's business strategy. 
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As long as only sparse and formal tles th~ough managers connect the two depart- 
ments, feu Improvements u ~ l l  spread eas~ly from one department to the other 
Closer tles need to be bulk between the two departments and at the le\el of the 
de~elopers  Ifthls seems ~mposs~b le  or undesirable, one co~lld choose to vrew the 
departments as separate soc~al  netwo~ ks and olganlze Independent SPI actn ltles In 
both, del~berately decreasing knomledge sharmg 

Any SPI mitiative in AlphaSoft will benefit from stronger collaboration among the 
managers and with the CEO rnvolved. 

The ERP department could benefit from decentralization, less formalization, and 
delegation of responsib~l~ties. M-19 coi~ld very well be overloaded with respon- 
sibilities. If that is the case, he 1s a bottleneck that stops improvements and hinders 
knowledge sharing and communication in the company. Management commitment 
to SPI is based on real ~nvolvcment and focus, not too much work, and too few 
resources to deal with it. On the other hand, rather than aiming at central control, 
AlphaSoft could base this control on mutual adjustment between peers. 

The analyses do not dlsplay network s t r~~ctures  that h~nder  rdeas and Improvements 
from b e ~ n g  commun~cated among peers (except for the weak tles between 
departments) 

4.7 The Discussion with the SPI Manager 

A session with the SPI manager, M-19, was organized to present the maps and the 
researchers' analysis. The main purpose of this session was to push the SPI initiat~ve 
forward by helping the company to discuss possible ways to support SPI through their 
social networks. The session followed this agenda: 

1.  Present and validate the maps of social networks 
2. Present the researchers' analysis 
3. Discuss the analysis 
4. Facilitate the manager's own analysis of the maps 
5. Decide which actions should be taken 

The maps were presented and explained to the manager as done in sections 4.2 
through 4.5. This part of the session was primarily dedicated to the validation of the 
data underneath the maps. For example, the manager wondered if it was differences in 
understanding the questionnaire that led to the big difference in written communication 
between the two departments-or if that really c o ~ ~ l d  be the case. He also noticed that 
a developer with whome he had worked closely was peripheral in the social network- 
and he wor~dered why. He found both well-known structures in the maps and surprising 
structures. It was concluded that the data were sufficiently valid for the present sesslon, 
but that similar sessions involving more managers and developers sho~lld be based on 
a broader coverage of actors. 



Next, the researchers presented theil andlysls of the maps as done In sect~on 4 6 
T h ~ s  led to a d~scussion of both the extent to wh~ch  the analysls fitted the manager's 
understandmg and the poss~ble mays of supporting SPI th~ough soclal networks In 
f u t ~ r e  Throughout, the manager listened to the outside vlem and s t ~ l d ~ e d  the maps 
Gradually, the d~scussion led the manager to formulate ne\v views on the social net- 
works, and suggest~ons for ho~v to proceed u lth SPI 

The d ~ s c ~ ~ s s ~ o n  did not lead to a spec~fic plan for the next SPI ~nltlative, but ~t d ~ d  
lead to the recognition that the company needed to work more on analyzmg the s~tuatlon 
to become successful w t h  the new SPJ lnltlatlves On the one hand, a pure centralized 
SPJ strategy had not worked In the past On the o the~  hand, a pure peer-drlven strategy 
may not fit the company elther Mdybe a m~xed  stiategy could be ~mplemented, but In 
e~ ther  case the existmg soc~al  netmorks would be insufficient and a change process 
would have to be considered 

The actions agreed upon were 

Increase the data coverage by maklng sure that all actors responded to the 
questlonna~re The mapplng of soc~dl networks s h o ~ ~ l d  even be extended to cover 
the th~rd  department, whlch so far had not been engaged In SPI 

Immediately organize a sin~ilar sesslon with the department managers, M-19 and 
M-21, and the CEO, M-9. The discussion should be based on the broader coverage. 

Plan, prepare, and realize a seminar for the entire company where the maps were 
again discussed. The intention should be to arrive at suggestions for how to improve 
the social networks to form a better foundation for SPI. 

DISCUSSION 

In the discussion of the approach to mapping social networks, we first f o c ~ ~ s  on the 
valid~ty of the research, then on the approach Itself, the lessons we have learned about 
~ t ,  and ~ t s  ~~sefulness  In SPI Second, we focils on the w ~ d e ~  research ~mpl~cat ions  and 
how the approach relates to the e x ~ s t ~ n g  research on SPI In small and agde companies 

Together the d~scuss~on  covers the SIX crlterla for evaluating actlon research found In 
Iversen et a1 (2004) roles. documentation, control. usefulness, theory, and transfer 
For brev~ty, only the latter three are emphas~zed 

5.1 Usefulness and Lessons Learned 

Let us first establish the basis for the action research in terms of the criteria from 
Iversen et al. 

Roles: Two reseal chers were actlve In the research reported here. Both researchers 
had been involved in the collaboration with the company at the time the idea of 
social network analysis was introduced. The researchers were responsible for 
developing the approach and for carrying out most activities. They facilitated the 
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activities " ~ ~ s e  maps in d~scussions" and "evaluate cxper~cnce" with the SPI 
manager as the main contributor. 

Doczmentntio~z: Data abo~lt the action research (not to be confused with the data 
a b o ~ ~ t  social networks) were collected by the researchers through the maps (as in 
Figures 3 through 6), and the analyses of maps docun~ented in the researchers' 
notes and diaries from their meetings with the SPI managers. 

Corztrol: The use of social network analysis was initiated by the researchers, but 
came about during existing collaboration between the researchers and the software 
company. Authority remained at all times with the company's SPI managers. The 
action research was governed by an overall contract commlttlng the researchers and 
the company to collaborate on SPI, but the contract was not detailed and did not 
stipulate the use of social network analysis. 

W e  have assessed the usefulness of mappmg soc~al netuorks In SPI based on the 
cnter~on that the actors acknowledged that learnmg had occurled. ~ n s ~ g h t s  had been 
gamed, or even that actlons had been taken In uslng t h ~ s  pragmatic crlterlon we concur 
w ~ t h  several ac t~on  researchers (e g , Checkland 1981, Mathlassen 2002) 

F~rst,  the two researchers and the SPI manager all found that the scsslon In w h ~ c h  
they used the maps of soc~al  netnorks mas valuable The sesslon adbanced the SPI 
process 111 seve~al  ways 

The participants came away with a sense of progress similar to that experienced in 
all problem solving when a better problem definition is reached (explained well by 
Schon 1983). 

A profound understanding was reached during the session-more profo~md than 
what had previously emerged implicitly in discussions among the researchers and 
the SPI manager. 

Decisions were taken-perhaps not radical decisions. but decisions all the 
same-that had the potential for making the SPI actlvity forward. These decisions 
led to actions being taken to the effect of first involving the other managers, and 
later involving all developers, in a s~milar  session. 

Second, the SPI manager expressed e x p l ~ c ~ t l y  that the maps \\ere very ~~sef i l l .  Not 
only did the maps show what he already knew, they also contained angles. pointers, and 
clues that he had never thought about before. He genuinely found the maps interesting 
as a kind of mirror in which he could now see his own organization In a new light. This 
was not expressed out of politeness as he had on several prevloils occasions expressed 
dissatisfaction with the researchers' ideas and did not have any acadernlc or theoretical 
interest. 

Third, the two researchers found the approach and the maps useful. The maps aided 
in understanding why several previous attempts at improving software processes had 
failed. The maps also indicated how the researchers could become more successful as 
facilitators of process improvement. 
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In addltlon to  thls general assessnlent of ~~sef i~ lness ,  there are number of spec~fic 
lessons learned about the approach. 

Maintaining that the maps are a means for dlscusslon and debate among the actors 
involved is crucial; they do not represent real-world social networks. Hence, the 
data's objectivity or accuracy is not of paramount importance; ~t I S  sufficient that 
the data reflect actors' perceptions of their comm~tnication about improvement. 

The data collect~on f o ~  the maps can be v e ~ y  fast and efficient In our data col- 
lectlon, we dld not cover the entlle company, but fill1 coberagc could be achleved 
effic~ently On the other hand, ~ f t h e  data collect~on becomes too I elaxcd the actols 
~nvolved may not want to d~scuss  the maps, or they w11l not takc actton based on the 
maps That w ~ l l  se r lo~~s ly  jeopardize the mapping approach 

Collect~ng data about actors' perceptions of communication \\ tth other actors, and 
even based on the recollection of activity for the last six months, does not signal 
validity of data. In the validation we experienced, it did not become an issue. On 
the other hand, it is possible to reduce the reliance on recollect~on by tracking 
actors' perceptions of communication over a period. 

The tool we used, NetDraw, has been very helpf~11 in the process. After some initial 
problems with data formats, it has consistently supported not only the drawing of 
maps based on the data, but also a number of the most common algorithmic 
analyses that can be performed on social networks. The tool ~vorks well with small 
amounts of data when there is a need for vls~~alization. It I S  not Itkely to be as valu- 
able with large amounts of data, as large social networks are not easy to visualize. 

5.2 Implications for SPI in Small Companies 

Our mapping approach relates to the existing theories of SPI in small companies in 
the following ways. First, the mapping of social networks, as in the approach we used 
at AlphaSoft, seems particularly relevant for understanding SPI act~vity In small com- 
panies. Small software companies are less likely to favor a formal, centralized SPI 
approach as discussed in the introduction. Alphasoft conforms to earller reports (Cater- 
Steel 2001; Kelly and C~tlleton 1999; Villalon et al. 2002; Ward et al. 2001) in that 

1. They did not want to invest as much in SPI as the companies following the CMM. 
2. The formal and centralized SPI approach did not fit their small company culture. 
3.  They to some extent lacked SPI knowledge. 
4. Actions were less planned. 
5. They were very sensitive to their changing environment (1.e.. market segment 

changes). 

In this setting, mapping fits well as a low-budget approach to assess strengths and 
weaknesses in the social networks. This is an important part of the in f ras t r~~c t~~re  for 
informal SPI because such companies lack the economical inclinat~on to invest in a 
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formal, rat~onal,  centralized mfrastructure It enables companles to d~scuss  and evplo~t  
the poss~brl~tres that already e x ~ s t  and to focus on necessal y rniprokements 

Second, the a b ~ l ~ t y  to change w ~ t h  a changmg envrronment is an a g ~ l e  ploperty of 
a s o f t u a ~ e  company The abll~ty to change requ~res, among other thlngs \cell-func- 
tlonlng commun~cat~on (Ward et al 2001) It 1s thus des~rable to analyze the soc~al  
network of con i~nun~ca t~on  to ensure t h ~ s  ~mportant p r ~ n c ~ p l e  IS the basrs for constantly 
chang~ng processes and, hopefully, improvements 

Th~rd ,  a g ~ l e  software development requires par t~cula~ actn ~ t y  to rniplement SPI 
(Bo~jesson and Mathlassen 2004), but most small softwale companles focus on a g ~ l e  
properties d~rectly related to development ac t iv~ t~es  (e g , changmg requlrenients, tech- 
nology, and ~ n n o l a t ~ o n )  As we see ~ t ,  chang~ng reqlnrements, technologres, and mar- 
kets may well demand more Improvement In the small software company, t h ~ s  actlvlty 
agaln o ~ ~ g h t  to be supported by the same k ~ n d  of soc~al  netaorks fur the^, Borjesson 
and Mathlassen state that an ag~ le  software organ~zat~onneeds to balance and coo~drnate 
development Irnprobement, and rnnovatlon However, all ofthe s tud~es of SPJ rn small 
softmare companles ment~oned In the mtroduct~on found that that I S  exactly what they 
are not do~ng-and L$ ~ t h  good reasons Ltke AlphaSoft, they prlorltlze development 
over ~mprovement Therefore, w h ~ l e  studylng the soc~al  networks of communlcatlon 
about SPI in AlphaSoft, LLe began to wonder what the networks of dcvelopment looked 
l ~ k e  and ~f u e ~nstead of ~ m p r o v ~ n g  and bu~ldmg SPI soc~al  networks, could p~ggyback 
on the work~ng, and probably more stable, soc~al  networks supportmg development We 
could map the soclal networks of commumcatlon on de~elopment  and perhaps 
lnvestlgate ~ f ,  and horn, the small company could do SPI w h ~ l e  p r ~ m a r ~ l y  attend~ng to 
de\ elopment 

Our mapplng approach could be transferred to other s ~ m ~ l a r  sltuatlons Based on 
our, SO far l ~ m ~ t e d  experience w ~ t h  the mapplng approach, we suggest that ~t w ~ l l  work 
for small companles but not large ones To fac~htate d~scuss~ons  that bring the process 
forward, the maps of soclal networks must show the networks In a h~ghly v~sual  u a y  that 
can be grasped by the a c t o ~ s  ~nvolved without them bemg experts on soclal network 
analys~s 

Cons~deratron of whether practlt~oners can use the approach ~ndependcntly (I e , 
w ~ t h o ~ r t  the resea~che~s '  presence) IS always relevant for approaches stemmmg fiom 
actron research Actors who possess a theoretical and pract~cal competence In soc~al  
network analvs~s may develop maps, n h ~ l e  those possessing more general process 
facll~tat~on skllls lead the actlvltles In which maps are used to spark d~scuss~on  

Very I~ttle In the mapplng approach IS speclfic to AlphaSoft The data collect~on 
methods and development analys~s, and use of maps In d~scuss~ons  are all transferable 
to other small, a g ~ l e  software organlzatlons For these parts, we c la~m some general~ty 
What cannot be transferred to other organlzatlons are the specific maps, the analyses of 
AlphaSoft through maps and the spec~fic outcomes of the d ~ s c ~ ~ s s ~ o n s  For that, we 
c l a ~ m  no gencral~ty 

6 CONCLUSION 

We have t r ~ e d  here to answer the research question: To what exter~t and in which 
~ v a y . ~  is the runpping ofsocial networks useful irl SPI in a srnall cornparzy? In this paper. 
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we have add re~sed  t h ~ s  b) o ~ ~ t l ~ n ~ n g  an apploach f o ~  mappmg soc~a l  networks that may 
be  used In SPI In l t~a t~bes  Through action research, we  habe shown how we  used the 
approach in AlpliaSoft, and we have d~scussed its usef~~lness ,  relat~on to  theory in the 
field, and c~rcumstances under which it may be transferred to other sl tuat~ons 

There are several llmltatlons In our action research and use of s o c ~ a l  network 
ana lys~s  Further reseal ch needs to  be done to  

1 Improve the mapplng approach, p a r t ~ c ~ ~ l a r l y  howto  effic~ently collect vahd dataand 
d e c ~ d e  w h ~ c h  maps to develop and bring to  the discussion 

2. Test the approach further; it is particularly relevant to test the approach in other 
small software cornpanles showing a wide range of characteristics 

3. Develop imp l~ca t~ons  for SPI that can be  drawn from the maps of social networks 
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Abstract As distributed organizations ~ n c i ~ e a s ~ n g l ~ ~  reb: on technological innovations 
to enhance organizational efficiencj. a d  competitiveness, interest in agile 
environments [hat enhance the d@rslon and adoptron of innovations has 
grown. Although Information Sjstems has c o n j h e d  that social influence 
factorsplay an rmportarit role in the adoption oftechnological innovations by 
individuals, less is understood about the n~echanisms within social conl- 
nztinication networltr thatjircilitafe ihej2on: ofsocial irzjluence andlrno~,ledge 
and about the orgar~izationalcapacrtj~ to acquire and absorb new knowledge. 
This exploratory study helps tospec$ interactions andfeedbackcwilhin social 
comrnunication networks m d  or;oanizat~onaI capacities in a nenhodi organi- 
zation environment. We rise an e.splor.atop case study design to docunlent 
h o ~ r  theflow ofknowledge withln social communmztion nefworlis affected the 
adoption o fn  large-scale software system m severidcounties within New York 
state. Data from decision ma1ce1.s in two coriipar~able network organizations 
were analyzed for differences in social colnmunicatiorz networks and the 
organization's capability to absorb and exploit new knowledge. The data 
suggest that irljbrmation systeni aduptioil was influerlced by con~n~urzicatiorz 
processes that re~nforcedsoclalirifl~tences ands~rpportedkno~vledge transfer: 
and hampered whe71 those processes were absent. Implications for the 
developnlent of theory about the relationship behveen social information 
processing and the ability of an organization to absorb and adopt new 
techno log}^ are discussed. 

Keywords Infomlation system adoption, organization. social network communication 
theory, social information processing. absorptive capacity, case studies. 
netwc:.lc organizations 



1 INTRODUCTION 

As investment in computer and information technolog~es in modern organizations 
has continued to increase, there has been persistent Interest by the Information Systems 
comm~lnity in developing models of information systems d~ffusion and adoption. 
Traditionally, adoption of information systems is ~ i e w e d  as a slow process involvmg 
sequential adoption and implementation stages (Lyytlnen and Damsgaard 2001). There 
is, however. increasing interest in the creation of agile environments that facilitate the 
adoption of information systems. 

Both social networks and capabilities to acquire and exploit new information have 
been identified as important components of innovation adoption. In the sprlt of lookrng 
beyond the dominant adoption paradigm (Fichn~an 2004), the key question this research 
examines is whether organizational form can create an environment in which 
organizations can increase agility by strengthening soc~al  comm~~nicationnetworks and 
increasing then- capacity to acquire and explo~t  new knowledge. Agility has been 
defined as "the ability to detect opportunities for ~nnovation and seize.. .opportunities 
by asseniblmg requwte assets, knowledge, and relat~onshlps" (Sambamurthy et al 2003, 
p 245) Agll~ty, In t h ~ s  sense. IS closely ahgned w ~ t h  an organuation's absorptne 
capaclty or ~ t s  ab111ty to acqulre, ass~mdate, transform, and explo~t  new knowledge 
(Cohen and Levmthal 1990, Zahra and George 2003) In thls exploratory case study, 
we examme the Influence of the st~ategic tmplementat~on of an organ~zat~onal network 
form on organ~zat~onal-level mformat~on system adopt~on Network orgamzatlons are 
characterized by flexibility, decentralized planning and control, and lateral ties with a 
high degree of integration of multiple types of socially important relations across formal 
boundaries (Baker 1992; van Alstyne 1997). 

By empirically examining an information systems adopt~on setting within a network 
organization form, this paper accomplishes two goals: ( I )  ~t demonstrates how network 
characteristics can influence system adoption by affect~ng the flow of social and 
informational influence and (2) it proposes an integrated model of select cornrnunication 
network processes and the organizational construct of absorptive capacity. The study 
examined the voluntary adoption of a state-advocated ~nformation system in two 
network organizations based on consortia. Each consorfi~~m was organized by the state 
government to distribute knowledge in a phased manner from a lead organization to 
local organizations within the same consortla. T h ~ s  network form is consistent with 
many large, distributed organizations or cooperattve groups des~ring to disseminate 
information. Adoption was identified by the purchase and use of all or part of the state- 
advocated information system. A network with a high level of adoption and a network 
with a low level of adoption provide empirical data to examine comm~mication network 
characterist~cs, social information processing, and the absorptive capacity construct 
leading to the development of an integrated organiratlonal adoption model. 

2 THEORETICAL BACKGROUND 

Research on information systems adoption IS often divided into insular domains 
divided by unit of analysis (individual, group, or organ~zational) and by differences 
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betmeen bar~able s t ~ i d ~ e s  and plocess or stage app~oaches (Gal l~\an 2001) Adopt~on 
iesearch 1s frequently based on Roger's (2003) d ~ f f ~ ~ s ~ o n  of mnovat~on framework (for 
a rebietv see Fichman 2000), w h ~ c h  has a broad focus on horn comtnunlcatlon channels 
and opinlon leaders shape adopt~on, b ~ ~ t  does not ~ l lum~na te  the network mechanlsms by 
w h ~ c h  Jar~ables  and constructs ~nteract and become ~mportant dur~ng  adopt~on A 
preponderance of adopt~on s tud~es based on the technology acceptance model (for a 
rev~ew see Venkatesh et a1 2003) focus on the character~st~cs of ~ n d ~ \ ~ d u a l  adopters, 
theor~es of ind~b~dua l  behavior, and antecedent bal~ables, but do not address the 
theoret~cal ~inderp~nmngs of the communlcat~on networks In whlch the ind~vlduals are 
embedded (Monge and Contract01 2003) It has been well establ~shed that ~ n d ~ b ~ d u a l  
behawor IS affected by soc~al  and ~nformat~onal ~nfluence withm netwo~ ks (Sussman and 
Siegal2003, T r ~ a n d ~ s  1980), and research has confirmed the importance of networks in 
the d ~ f f ~ ~ s i o n  process (Swan et a1 1998) But there IS l~t t le  research on process 
Interaction or mechan~sms by w h ~ c h  soc~al  factors become ~nfluentlal In adopt~on 
success or f a ~ l u ~ e  (Galln an 2001, Pare and Elam 1997) In addit~on, some research has 
quest~oned the appl~cab~l i ty  ofthe d ~ f f u s ~ o n  concepts (Larsen 2001) and the conjectures 
undeily~ng the d i f f~~s ion  model (Lyytmen and Darnsgaard 2001), part~cularly when 
examlnlng organ~zat~onal adopt~on Adopt~on of mnol atlon I S  enabled by access to new 
Ideas (Smdn et al 1998) and reduct~on of knowledge barr~ers ( C ~ ~ L I  and Tam 1997), and 
recent research vlews adopt~on as a soc~ally constructed process w ~ t h  greater proactn e 
part~clpat~on by adopters than previously concelt ed (McMaster 2001) Invest~gat~on of 
the network processes that support system adopt~on IS c r ~ t ~ c a l ,  because ~t prov~des 
another level of explanation from an organ~zat~onal perspectn e, and fi~rther examines 
the Importance of organ~zat~onal ag111ty In a system development and adopt~on settmg 

The g ~ ~ i d i n g  theories selected in this s t ~ ~ d y  specifically apply to the context of the 
knowledge acquisition and absorption that occurs during an adoption process. We 
exanilne characteristics of communicat~on networks, social informat~on processing, and 
absorptive capacity, which are closely aligned with the flow of knowledge, soc~al and 
informational influence, and capacity to a c q ~ ~ i r e  and ~ ~ t i l i z e  new knowledge within and 
among organizations. 

2.1 Characteristics of Social Communication Networks 

Soc~al  conlmunlcatlon networks are frequently v~ewed  purely as an emergent 
chdracter~stlc (Grandor] ad Seda 1995 McKelvey 1997) Houever, soc~al  
comm~in~ca t~on  networks can also be strateg~cally formed and supported to encourage 
knowledge transfer between organlzat~ons (Gulat~ et a1 2000) Netuork organ~zat~on 
forms may be ~mplemented w ~ t h  the intent~on of strengthen~ng soc~al  conimunicatlon 
netwol ks to Improve knowledge a c q ~ u s ~ t ~ o n  and transfer Comm~in~ca t~on  contacts may 
be formal ( u  tth planned meetmgs, reportmg structures, and tramlng) or ~nformal ( w ~ t h  
social connect~ons through conferences, unplanned d~scuss~ons,  and s im~lar  
mechanlsms) The strength of ties IS often defired as the frequency of comrnun~cat~on 
and the degree ofthe network IS defined as the n~imber of d~rect  lmks with other network 
members (Monge and Contractor 2003) We pos~ t  that soclal ~nfluence var~ables 
~den t~f ied  In prev~ous research become ~mportant pred~ctors only In the presence of 
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formal andior informal network ties and formulate question I :  Are the strength and 
degree of nerwor-k co~z~ect ions positivel). corvelated with s p e n ?  ndoptio~r? 

2.2 Social Information Processing 

Social information processing (SIP) is defined as the concept "that individuals may 
be influenced by cues from others about what to attend to, how to value salient dimen- 
sions of workplace phenomenon and how others perceive the same phenomenon" (Rice 
and Aydin 1991, p. 220). Contact provided by con~munication networks is the mecha- 
nism by which people and organizations are exposed to information, attitudes, and be- 
I ~ a v ~ o r .  This exposure increases the likelihood that members ofthe network will acqulre 
and assimilate knowledge, attitudes, and behaviors fiom others in the network (Rice 
1993). SIP predicts that "socially constructed meaning about tasks, individual's past ex- 
periences about tasks, and objective characteristics of the work environment, all influ- 
ence perceptions, assessments, attitude formation and behaviors" (Rice 1990, p. 34). 

Prewous studies have identified network-related antecedent variables to adoption 
intention, for example, subjective norms, social factors, social influence, social norms. 
or images (Kraut et al. 1998; Venkatesli et al. 2003). Social and infornlational influence, 
salient referent groups (Compeau and Higgins 1995) and managerial- and organiza- 
tional-level support for computer use (Thompson et al. 1991) influence an individual's 
adoption intention only through the communication network in which the actor is 
embedded. These factors form a class of social influence variables grounded in SIP 
theory as well as theories of individual behavior. It is this class of variables that can be 
used to tie ~nd~vidual  adoption studies to organizational-level system adoption through 
mechanisms defined in network theories. 

Transmitted attitudes may have a positive or negative valence (Stuart et al. 2001), 
leading to processmg of the information by potential adopters. Social information may 
be in different forms but lead to informational influence (Sussman and Siegal 2003) 
regard~ng system adoption. We suggest that the characteristics of the comm~inicat~ons 
network itselfwll determine, in part, the effect of informational influence, social norms, 
and at t i t~~des leadmg to question 2: Does the con~nzunication network affect adoption 
b.y inj7uencingpositive or negative social illfovrnation processing regnrdirlg the irfor- 
mation t e c l ~ n o l o ~ ?  

2.3 Absorptive Capacity 

Absorptive capacity (ACAP) can be concept~~alized as a set of organizational 
abilities to manage knowledge. ACAP relies on both external connections and internal 
social networks, and thus provides a contrast to the previous theories. Zalira and George 
(2003) Identify four distinct dimensions: acquisition, assimilation, transformatton, and 
exploitation. Withm the organization, these dimensions are linked via social integration 
mechanisms, which can facilitate the distribution and exploi~ation ofknowledge. Social 
integration may occur informally in social networks, or formally through the use of co- 
ordinators. In the context of system adoption, an organization's absorptive capacity is 
built on network mechanisms for identifying and sharing knowledge and for rewarding 
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the transfe~ of knou ledge The tlme and resources organlzatlons ded~cate to acqulrmg 
and d ~ s t r ~ b u t ~ n g  mformatlon may be c r ~ t ~ c a l  components for posltne adopt~on Pr~or 
knouledge d ~ b e r s ~ t y  of knouledge sources, comprehension, and learnmg are all 
lndlcators ofthe acqu~s~t lon and a s s ~ m ~ l a t ~ o n  ofknowledge (Cohen and Lev~nthal 1990. 
Zahra and George 2003) 

P r ~ o r  mork has ~dentlfied the poroslty of firm boundar~es and formal and ~nformal 
network structu~es that ldent~fy respons~blllt~es and competenc~es (Matus~k and Heeley 
20045) and preb IOLIS experiences of ~ n d ~ v ~ d u a l s  (Cohen and Levmthal 1990, Taylor and 
Todd 1995) as contr~but~ng to organ~zat~onal absorpt~ve capac~ty These v a ~ ~ a b l e s  
emphas~ze the contr~but~on of netu ork ~nfluences and may be mcorporated Into theo- 
ret~cal network mechan~sms leadmg to quest~on 3 Do cornnzurucatlor? l~etnorlcs foster 
overall absor-pt~~e cnpaclty leadzng to lrlfotrnatlon sytenr adoptlor17 

3 STUDY ENVIRONMENT 

Probation departments are a part of the c r ~ m ~ n a l  justlce system and prov~de an 
alternat~ve to mcarcerat~on for cr~mmals  whose crlmes or fam~ly s ~ t u a t ~ o n s  jus t~fy coni- 
munlty lnclus~on Trad~t~onally. f ~ i n d ~ n g  for cnmmal just~ce actlvlt~es has gone to la\\ 
enforcement, the prlson system, and parole A result IS that probat~on departments hls- 
tor~cally have lacked the technology needed to Improve the effic~ency and e f fec t~~eness  
of thelr core operations 

In June 1996, a survey by the state of New York's probat~on agency showed that 
most probat~on departments re l~ed on paper forms or h m ~ t e d  personal computer use 
Many probat~on departments were Inholbed In uncoordmated and nonstandard~zed 
~nformat~on systems debelopment efforts To encourage elect~onlc record sharmg, 
caseload management, and standard reportlng lnformat~on, as well as other probation 
actlvlt~es, a state-wlde probat~on IS project a ~ m e d  at small- to m ~ d - s ~ z e d  departments 
was m t ~ a t e d  After evtens~ve network readmess surveys, requirements analys~s, and 
revlew of proposals from vendors, a spec~fic mformat~on system named PROBER was 
selected for ~mplementatlon 

In 1997, the 50 local probat~on departments were organ~zed mto e ~ g h t  
geograph~cally contiguous networks, called consortla, to fachtate the adopt~on process 
The consortia were mtended to support knowledge d ~ s t r ~ b u t ~ o n  and sharmg, and to make 
available the expert~se about the process requlred to successfully adopt the system Two 
lead departments mere chosen to help customize, document, and prov~de final accep- 
tance of the selected vendor's software Both lead departments were encouraged to 
schedule meetmgs, prov~de support by d ~ s t r ~ b u t ~ n g  solutions to problematic processes, 
and mvolve the count~es of thew consort~um In the process of preparmg for the new 
system 

4 METHOD 

The two consortia selected for comparison in this study had different levels of sys- 
tem adoption (see Figure I ) .  Although the grouping of counties was designed to create 
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Legend 
0 Not adopted 

a Adopted 

Figure 1. Adopt~on by Counties Within Each Consortium 

consortla w ~ t h  s im~lar  character~st~cs, the difference In pelcentage of coiint~es of each 
consortium which adopted the system (78 percent velsus 17 percent) ralses quest~ons 
regarding why the d~fferences occurred These consortla were the first two ~nkolved In 
the adopt~on process and had the longest mvolvement wlth the consortla ne two~k  that 
m t ~ a t e d  the adopt~on effort 

The two consortla were also s~milar In how they tested the software and Incor- 
porated the software Into organ~zatlondl processes Data were collected from the 7-year 
(1996 to 2002) records of the probat~on ~nformat~on systems project The data Included 
presentat~ons glven by the project d~rector, an extensive set of project documents, 
observat~ons of meet~ngs, the project d~rector's monthly reports, and 37 ~ n t e r v ~ e w s  w ~ t h  
all of the prlmary d e c ~ s ~ o n  m a k e ~ s  The lntervlews lasted 1 25 hours on average 

4.1 Research Design 

The prlmal y method of data gathe~ Ing was through 37 semi-structured inter\ lews 
conducted In 2002 Inte lv~eu qiiest~ons ~ncluded the frequency and type of communl- 
catlon w~tl i  other probat~on departments d ~ i r ~ n g  the adoptlon process, and the ~nfluert-es 
and factors that gu~ded  the mformatlon system d e c ~ s ~ o n  process A second lme of 
questlons probed the capacity and preparedness ofthe departments to acqulre and ut111ze 
knowledge, and determ~ned u hat niechan~sms In the network supported or hmdered 



efforts to exploit the knowledge Although the ~ n t e r \ ~ e \ \ s  wele g ~ ~ l d e d  by prepared 
questions, a large degree of flex~bility \ \as mcorporated to allow the researchers to 
pursue relevant Issues that arose ~ L I I  mg the Intell lew and to allow subjects open-ended 
answers Two adjacent consortla, referred to as consortlum A and consortlum B, w ~ t h  
nme and SIX departments, lespectl\ely, were compared F1g~1i-e 1 s h o ~ s  the geo- 
graph~cal d ~ s t r ~ b u t ~ o n  of the countles In the two consortla and ~ n d ~ c a t e s  w h ~ c h  county 
probat~on departments adopted the mformatlon system 

Interv~eu s were conducted wlth the probation d~rectors In each county In the study, 
as well as w ~ t h  senlor probat~on officers and senlor staff members u h o  were d~rectly 
~nvolved w ~ t h  the adopt~on d e c ~ s ~ o n  Both the current and formel state project directors 
were also mtervlewed In add~tlon, a former d~rector of one of the consortlum depart- 
ments was lntervlewed due to her In\ ol\ement w ~ t h  the early stages ofthe project T h ~ s  
range of mterv~ews prov~ded d~rec t  contact w ~ t h  the primary d e c ~ s ~ o n  makers In all 15 
departments In the study 

4.2 Data Analysis 

Data analysis was d~vided into six distinct steps 

Code-book development: A tree structure of codes was developed from the theo- 
retical perspectives selected for t h ~ s  study. Codes were chosen to mark the 
existence of an item (e.g., system adopted) and the directionality of attributes, 
where applicable (e.g., positive social information processing or negative social 
information processing). 

Database creation: A database of all transcribed interviews, documents; and 
presentations was created. A11 transcripts and documents were named and for- 
matted, and the database was constructed by using QSR NVIVO software. 

Knowledge-base development Cod~ng  of the transcrtbed lntervlews and 
documents was perfo~med followmg estabhshed standards ( M ~ l e s  and Huberman 
1994) Mult~ple analys~s phases appl~ed predetermmed codes and allowed codes 
to emerge during c o d ~ n g  Two researchers coded a selection of the mtervlews to 
test consistency of the codmg scheme R e l ~ a b ~ l ~ t y  testlng determmed that there 
were very few d~sagreements legardmg appllcat~on of the codes Consequently, 
samples of the coded transcripts u e l e  double-checked for om~tted codes by the 
second researcher, w ~ t h  no majol omlsslons noted 

Retrieval of coded text: The data were partitioned into different sets based upon 
system adoption. Text relevant to the hypotheses was retrieved from initial large- 
scale sets of data from consortium A and consortium B. As analysis proceeded, 
other sets were c re~~ted  to allow d~fferent comparisons of codes, co-occurrences, and 
text-strings. Examples of the different data config~~rations examined include 
adopters versus non-adopters in the entire database, and non-adopters versus 
adopters within each consortium. 



9 8 Part 3: Agile IT Dtffilsioi~ 

Text segment comparison Docunlents created from I etrle\ ed text segments a ere 
compared for the occurrence, frequency, and meaning of text segments related to 
each research questlon Relat~onsh~ps anlong spec~fic coded texts were mapped to 
expose processes and reveal patterns In data Research questions were add~essed 
through deductwe mference closely followng the sclent~fic methodology of 
controlled deductions In q~lal~tative case s tud~es outlined by Lcc (1  989) 

Reexamination of data: Comments, notes, and maps developed during the 
previous steps were ~ i sed  to reexamine the data and create codes for phenomena that 
had not been predicted. Patterns of responses were examined in the light of extant 
literature to determine whether other theoretical stances needed to be included in 
the explanation. Exemplars of par-tic~llar evidence chains were sought, and other 
relationships among the variables were exammed. 

The final stage of analysls mvolved lntegratmg the netuorkmg processes and 
proposing how these relat~onsh~ps were formed An Integrated model of the processes 
mdlcates how the re la t~onsh~ps that emelge In the communlcatlon network can explain 
the d~fferences between system adopt~on o~ltcomes 

5 FINDINGS 

As a group, consortium A was considered to have adopted the ~nformation system, 
with seven of nine participating counties adopting the system. In contrast, only the lead 
county of the six counties in consorti~lm B adopted the system. Lead countles in each 
consortium were appointed by the state probation department on the b a s s  of their 
agreement to adopt. 

5.1 Findings: Question 1 

The data ~ n d ~ c a t e  that the stiength and degree ofthe soc~al commun1catlons network 
IS posrtlvely correlated to adopt~on success In these consortla, the soc~al  communl- 
catlons network a as charactenzed by both central tles from local departments to the lead 
department and lateral tles between members of the consortl~lm Changes In frequency 
of commumcatlon between dyads were aggregated to a comparat~ve measure betueen 
the two consortia for central and lateral tles Changes In the degree, or number of 
posslble central and lateral tles, were deternllned p~ lor to the start of the consortla and 
agam as a smgle measure for the perlod during whlch the consort~d were act11 e Table 
1 shows the dlfferences between c o n s o r t ~ ~ ~ m  A and consortlum B In the degree of lateral 
and central t ~ e s  (out of all possible t ~ e s )  and the changes In frequencq of commun~catlon 
of those tles 

In both consortla, network strength mcreased after the network organlzat~on form 
was ~ n l t ~ a t e d  T h ~ s  Increase was greater in consortlum A for both formal central t ~ e s  and 
for ~nforrnal, lateral connectlons between local departments In consortlum A, a total 
of SIX formal consort~~lrn meetlngs were held In the five years slnce the beg~nnlng ofthe 
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Network Degree 
Existing ties of 
(Possible ties) 

5 of (8) 

18 of (28) 

2 of (5) 

4 of (10) 

31 and Lateral Network Ties 
Prior to 

Consortia 
Formation 

sq stem ~mplementat~on All e ~ g h t  ofthe local departments of consortium A repo~ted an 
Increase In contact w t h  the lead department and roughly one-thud ofthe potent~al lateral 
tles mcreased In communlcatlon freq~tency At the consortliim netuork le\ el, both 
frequency of c o m m ~ ~ n ~ c a t ~ o n s  and number of possible connectlons mcreased 

In contrast, no formal a c t ~ v ~ t ~ e s  \?ere held In consort~um B aftel the i n ~ t ~ a l  plann~ng 
meetlngs Department directors traveled to other countles to examlne the softu are, but 
no meetlngs among all consort~um members were organ~zed None of the departments 
In consort~um B reported an Inclease ~n thenumber oflateral connecttons The network- 
le\ el changes in strength and degree of connections In consortium B here  less than was 
obser) ed In consort~um A 

Formal meet~ngs appear to have prok~ded one mechanism through ~ \ . I i~ch  mfornlal 
connectlons could be ~ n ~ t ~ a t e d  Notably, the greatest d~fference bet~xeen the tmo 
consortla I S  In number and strength of lateral tles This dnect communlcatlon among 
local member organizat~ons may represent a tei tzus ztlngem orlentatlon toward lmkmg 
people by fac~l~tat ing coord~nat~on between connected network members (Obstfeld 
2005) and may prov~de a mechan~sm by w h ~ c h  knowledge 1s transferred 

During Consortia Period 

New ties 
created 

3 

4 

3 

0 

5.2 Findings: Question 2 

Netxvork Strength 
T~es  that Increased in 
comniunication fre- 

quencq of (possible ties) 

8 of (8) 

9 of (28) 

2 of ( 5 )  

OofilO) 

Data indicate that the social conlmunication networks influenced system adoption 
by social information processing related to the PROBER project. All departments 
~nvolved in the project reported both positive and negative comments a b o ~ ~ t  the 
PROBER system. In consortium A, almost all of the directors commented on a specific 
benefit the system would provide. These included managing caseloads; increasing 
efficiency for probation officers, financial benefits fiom a~l tomat~ng restitution, and 
involving officers more directly in the cases. The statement that best captures the most 
common attitude was that benefits "on the positive side, I think outweigh [the 
negative]." 

The directors acknowledged that they had heard negatwe comments, b ~ ~ t  these were 
mostly minor implementation difficulties, complaints from officers about having to 
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perform cler~cal work, and resistance to change, rather that substantive doubts about the 
system. For example, 

There was a lot of i n p ~ ~ t ,  we 're not data-entg) clerks, we 're used to dictating 
our wordr, or writirlg out our letter long-hand aud give it to the .secretary, and 
some o f u s  can 't type, and if),o11 're hunting and pecking d ~ e n  you input this 
ii&rn~ation, i t 's  goirlg to take a long time. It changes the job-requwen~ent a 
little bit; it  change.^ the skills you need to brirzg to the job. In the past, you 
didn't have to kr~ow how to type to be a probation officer; nowadays it stwe 
helps. There was a lot o f ~ u s t r a t i o n  

In contrast, d~rectors In consortium B were far more amb~balent about the project 
and reported vague comments about what they had heaid (e g , "some people like ~t and 
some drdn't l ~ k e  it") Even In cases where they reported hearing posltlve attrtudes, they 
included a negatibe counterpoint, such as wantmg to w a ~ t  untll the bugs were fixed 
expressmg concern that the system wouldn't support depdrtmental processes, or 
worrymg that the system was too complex, ~nf lex~ble ,  01 limlted In funct~on 

Negat~be soclal lnformat~on processmg can also Impact members of a strong 
comniunlcatlon network D~rectors who were crltlcal of the PROBER system argued 
for an d l t e r n a t ~ ~ e  automation system developed by a department in the eastern part of 
the state T h ~ s  alternatwe system was less expenswe, currently available, and pur- 
portedly met state reportmg standards ' The proposal to adopt the alternative system 
~ncluded ~nforniatlon c r ~ t ~ c a l  ofthe PROBER system and resulted In a resolution to stop 
further development and deployment of PROBER Considerable dlscuss~on of the 
alternat~ve system ca~tsed controversy and conf~ i s~on  and r e q ~ n ~ e d  that meetlngs be 
arranged to resohe the confusion 

5.2 Findings: Question 3 

In general, stronger social communicatioil networks increased organizational ability 
to acquire, assimilate, and exploit new knowledge. A general assessment of ACAP for 
each department was estimated and compared using characteristics representative of the 
ability to acquire, assimilate, and exploit knowledge (Table 2). Computer experience 
and use of other information systems were the surrogate measures for prior knowledge. 
Whether the department obtained the necessary hardware prior to obta~ning the software, 
the existence of local IS department support, the interest level of the officers and staff, 
and sufficient time for training were characteristics related to a department's ab~lity and 
will~ngness to ass~milate and exploit new knowledge. Table 2 summarizes the ACAP 
items aggregated within consortia A and B. 

' ~ n  independent evaluation subsequently revealed that the alternative system bvas subject 
to system crashes, did not meet state standards, nor did it allow electronic reporting. 



Table 2. Absorptil e Capacity (ACAP) Characteristics 

similar systems some type of automation some type of automat~on 
systems 519 systems 616 I 

ACAP Items 

User cornputer 
experience 

Pr~or ol current use of 

Good 016, L~niited 316. Lo\\ 
116, usmg external contactor 

Consortiun~ A 
(high adoption) 

Number of count~es of 
classification~total counties 

High 219. Mixed 419. LOM 319 

had used 01 are currently usmg 

IS department support 

Consortium B 
(non-adoption) 

Number of counties of 
classification1total counties 

H~gh 016. Mrxed 316. Lo\\ 316 

Had used or are currently usmg 

Good 619: Limited 319 

As expected, the presence of  p r ~ o r  knowledge In the form of computer experlence 
& a s  p o s ~ t ~ v e l y  associated a ~ t h  adoption In consortlum A, a majorlty (SIX of mne) of  
drrectors rated t h e ~ r  employees as havmg hrgh computer experlence (two dcpartrnents) 
or as havmg a mixture of  experienced and ~nexpenenced computer users (four depart- 
ments) The opposlte was reported In consortluni B wlth all of  the SIX departments 
c o n s ~ d e r ~ n g  the11 employees' computer experlence to be m ~ x e d  or low 

When previous 01 current use of  automat~on systems used In probat~on departments 
(e g , spreadsheets developed in-house, the prevlous Co~inty  Automation Project, the 
Correction Project, and the Youth Assessment Project) was exammed, there was no 
apparent relatlonsh~p u ith adoptlon of the  PROBER system C o n s o r t ~ ~ ~ m  B a c t ~ ~ a l l y  had 
a hlgher ploportlon of departments that had used or were currently usmg some type of 
~nfo rma t~on  system 

IS department competence mas also correlated w ~ t h  adoptron In consortl~im A,  SIX 

of the nlne depdrtments had good relat~onshlps w ~ t h  competent MIS departments 
Interestmgly, the three departments who felt thelr MIS support was l ~ m ~ t e d  did adopt the 
system, ~ n d i c a t ~ n g  that t h ~ s  M. as not necessarily a roadblock to adopt~on Therefo~ e, the 
l im~ted MIS s ~ ~ p p o r t  reported rn consortlum B does not explaln the non-adopt~on 
behawor 

Finally, a majority of departments In both consortla o b t m e d  sufficrent computer 
and network hardware, ind~cating that t h ~ s  was not a factor for the d~fferences between 
the consortla 

Obtained hardlvare 
prior to sofhvare 

5.4 Summary of Findings 

Considered individually, the theories informing the three research questions could 
be used to explain some of the observed adoption differences between the consortia. 

Purchased or upgraded PCs 519 Purchased or upgraded PCs 416 
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But these datd also re1 eal that there ale mteractlons wlthln the c o n i m ~ ~ n ~ c a t ~ o n  netu ork 
that enhance or niltlgate the Impact of each theory Illumlnat~ng these Interactions 

allous for a rlcher explanation of the processes by w h ~ c h  the soclal communlcation 
network contributes to organ~zdt~onal adopt~on FOI example, network deglee (number 
of poss~ble netwolk connections) Increases the varlety of knowledge sources Ne two~k  
strength (frequency of contact) Increases the exposule to knowledge, att~tudes and 
behaviors of network members Togethe!, these network character~st~cs Increase soc~al  
mformat~on plocessmg h h ~ c h ,  In turn, Increases or decreases network strength 
depending on the valence ofthe soclal lnformat~on processlng In addltlon. dimens~ons 
of absorptive capaclty can cross organlzat~onal bo~lndarles \\hen a strong communl- 
catlon netnork IS present, so that the capacities of network members are enhanccd 
Netwo~k members who habe p o s ~ t n e  a t t i t~~des and behav~ot s are more llkely to provlde 
knowledge and techn~cal S L I ~ P O I T  to o the~  network members and network members who 
rece~ved support generally e x h ~ b ~ t e d  posltive att~tudes Thls feedback between soclal 
~nforniatlon processlng and absorpt~\e  capac~ty w~thln the soclal communlcation 
network polnts to the opport~mlty Sol these theorles to be mtegrated ~ n t o  a more fi~lly 
explanatory model 

6 INTEGRATED MODEL 

Our data suggest that the two networks studied had dramatically different adoption 
outcomes. As with any sttidy of real-world phenomena, many possible explanations 
exist for the observed differences. But an examination of the fixed attributes of the 
probation departments, including the size, number of employees, number of clients 
served. budget, and distance from other probat~on departments in the same consortia, did 
not reveal any patterns that could explain the difference in outcome between the 
consortia. The n~lmber of co~mties in each consortium was not a determining factor, 
given that three counties in a four-county consortium in the eastern part of the state 
adopted the system. In that consortium, the lone non-adopting county had a functioning 
information system prior to the start of the state consortium initiative. 

An integrated organizational adoption model (Figure 3) shows the interact~ons of 
the processes exammed in this research. This model presents a set of propositions about 
the specific relationships among network strength, social information processing, 
absorptive capacity, and organizational adoption. 

In a distributed organizational environment, the use of formal conlmunications 
structures and the subsequent creations of inforn~al ties can result in a strong, dense 
network with central and lateral ties that provide the connections through which social 
influence and knowledge flow. The content of the social influence variables has a 
positive or negatlve valence. In t h ~ s  case, positive content is supportive of system adop- 
tion, whereas negative content contains information opposing system adoption. The 
strength and density of the communication network alters the potential of social 
influence wriables to affect adoption via social information processing. Stronger nct- 
work connections increase the likelihood that particular social influence variables bvdl 
be received from different sources, and also increase the frequency with which such 
transfers occur. In consortium A, one director commented that 
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Figure 2. Integrated Organizat~onal Adoption Model 
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[The consortiunzj creates an environlnent where directors can have a forum 
to discuss the issues, the goods and tlze bads about it, and be able to go back 
to their county and make some decisions along with the people that they have 
to make those decisions with. I mean, tlzat's the best piece about it, as far as 
I 'm concerned, beca~lse you go to a meeting and I can get some pretty good 
infornzatiori about the system, and then come back to in); own count)' and say, 
well this is how it works, this is ~vllat it call do for 11s. 

Network 

Simultaneously, knowledge transfer in the form of social influence, norms, and 
attitudes strengthens or weakens communication network ties, depending on its valence. 
Generally, positwe knowledge flows tend to Increase network strength, and negative 
knowledge flows result in fewer connections with less frequent conim~~nications. 

The integrated model represents SIP as composed of positive and negative valences 
that interact. Strongly positive components are those that support adoption, whereas 
negative components are those that oppose adoption. In this case study, some directors 
were strongly affected by negative att~tudes. In one instance. a director in consortium 
A noted that even t h o ~ ~ g h  negative comments had affected his personal opinion, other 
directors had d~sregarded the comments 

- (P6b) 

+ P e a )  

w 

.+ (PIC) ( ~ 1 . a )  + 

Strength 

You know, I can remember who had a lot ofcoinp1aint.r about it, but I can't 
remember what [the cornplaintsj were. And tlze person that had a lot of corn- 
plaints is a person i respect and I know wouldn 't steer counties u.1-ong, so Iput  
a lot of credibility into that person's coininelzts ... but yet another director heard 
those same cornnzerits at the same meeting, and went ahead andpurchased the 
s o f i a r e  knowing,fidl well that there were these alleged problenu with it. 

Negative 
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But durmg an extended adopt~on process, soc~al ~nformat~on processing supported 
by a strong network can result In rndlv~duals alter~ng t h e ~ r  att~tudes Exposure to 
frequent p o s ~ t n  e att~tudes, or s~mllar attltudes from d n  erse sources. can oberconie ~ n l t ~ a l  
negat~ve att~tudes adopted from even respected so~lrces The same d~rector quoted above 
dltered hls d e c ~ s ~ o n  when the posltlve comments he had heard e\cntually outweghed 
the negatlve coniments 

I talked to n y  data processing director and the plan for us i.vc1.r to wait a year 
o r  so  to see how the counties in the pilot project did rrnd nzcybe some other 
counties ... what they thought of it. ... I had heard enough good things about it 
last year I went and tried to get it for our depctrtrnent. 

T h ~ s  ~ n d ~ c a t e s  that the transfer of a t t~t~ldes  and soc~al  ~nfluences ofa  posltlve valence can 
supplant negatlve att~tudes and vlce versa, part~cularlq In a dense network w ~ t h  strong 
t ~ e s  

We propose that each a b s o ~ p t ~ v e  capaclty d ~ m e n s ~ o n  can be I~nked to aspects ofthe 
communlcatlon network Greater network density Increases the d ~ v e r s ~ t y  of soul ces and 
IS consistent w ~ t h  the acqulsltlon d ~ m e n s ~ o n  of ACAP A s s ~ m ~ l a t ~ o n  of knowledge IS 

lmked to the att~tude regaldrng IT, pno1 computer euperience, and learnmg (e g , 
t ramng)  The transformat~on d ~ m e n s ~ o n  requlres the mte~ndl~zatlon of knowledge as 
reflected by changes In Internal processes Knowledge explo~tation IS supported by 
soc~al  lntegrat~on mechanisms w ~ t h ~ n  the orgamzatlon and ~nterorgan~zat~onal netwolks 
that Increase employee ~nteract~on and p~oniote p~oblem solv~ng 

Our data ~ n d ~ c a t e  that departments re l~ed on knowledge from members of t h e ~ r  
communlcatlon networks for both the d e c ~ s ~ o n  to adopt dnd for the a s s ~ n i ~ l a t ~ o n  and 
explo~tatlon ofthe software T h ~ s  suggests that the prevlous concept~~allzat~on ofACAP 
as fixed w t h m  the organlzat~on IS incomplete Elements that enable an organ~zatlon to 
ass~ni~late ,  transform, and explo~t knowledge can be transferred through a soc~al  
communlcatlon netuork and compr~sed jna~nlc  AC4P The mobll~ty of dynamrc ACAP 
through a network d~fferent~ates ~t from fired AC'AP mh~ch res~des w ~ t h ~ n  the 
organ~zatlon and cannot eas~ly be shared The abl l~ty of organlzatlons to augment 
mternal ACAP def ic~enc~es by obtamng knowledge from the netaork Increases the 
chances of a posltlve adopt~on result In one case, a senlor officer stated 

But I deal with the counties all  over, anyone ~ , h o  has il question about the 
system and  [my director] has been willing to send nlyseifand [wq coworker] 
to go anywhere that people need assistance. 

Fixed ACAP is comprised of prlor informat~on system experience, interest, 
computer competence, and computer resources. High levels of these capacities provide 
the potential to extend dynamic ACAP with problem solvmg, tra~ning, and system 
support through network connections. Conversely, network members can overcome 
deficiencies in fixed ACAP through communication network connections. Advice a b o ~ ~ t  
specific problems and recommended changes in organizational procedures to better 
utilize the system can overcome low user computer experience. Thus, capacities 
grounded in the organization, such as technical and problem-solving support, can 
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become knowledge exchange processes that mol e through the netu 01 k and Increase an 
organizat~on's ab111ty to assimilate and exploit the system By Increasing experlence 
knonledge, and problem-solvmg capacities In the benefic~ai y organizat~on, dynamic 
ACAP Increases the fixed ACAP of the recipient All of the adopting counties In 
consortmm A rel~ed heav~ly on other consortium members for ad\ Ice and help One 
d~rector reported that the departments that impacted h ~ s  dec~sion ere "probably those 
counties that \\ere Into the system and had in~tidted ~t and I u a s  able to get some 
answers from, they had some experlence golng through the systenl " 

As shown In F ~ g ~ l r e  3, a reciprocal relatlonsh~p exlsts between the processmg of 
soc~al ~nformat~on (SIP) and the organ~zations' ability to acquue, ass~milate, and explolt 
knowledge (ACAP) The abillty of SIP and knowledge transfe~ to ocercome a low 
ACAP d~inenslon \\.as demonstrated by the declsion to adopt the software In the three 
departments In consortlum A that had m ~ x e d  levels of mterest in the system These three 
departments all had poor experiences w ~ t h  prior software systems for other f i~nct~ons,  
yet through t h e ~ r  interactions w ~ t h  departments 111 the consortlum, they had acquired 
knowledge leading to a posltlve adoption result In consortlum B, where there were 
fewer network tles and most of those were weakel, negatlve experlence w ~ t h  prlol 
software and negatlve comments regarding the PROBER system were not o\ ercome by 
poslt~ke SIP and ACAP support flowing through the network 

Organ~zat~ons processing positive social Influence var~ables are potent~ally more 
l~kely to contr~bute dynam~c ACAP to network members At the same tlme, the flou of 
ACAP 111 the network Increases the amount of posltive information processed by 
network members For example, a network member who I S  recell ing problem-solvmg 
or techn~cal help w1I1 hkely communicate positive attitudes and normative beha\ lors to 
other network members This 1s exhib~ted In comments s ~ ~ c h  as 

I tlzink  hat the consortiunl does, it gives the other probation divectors some 
kind of  feeling that there are other people out there willing to kelp then1 out 
when they are lmviizg aproblenr. The biggest fear, and it is a major deci.rion, 
whether you are going to commit your department to an automation system, 
either this one or tlzat one, and whenever you can feel secure that, number one, 
there are other people you respect who are doing it and lzave made tlzat deci- 
.?ion, you feel a little bit better about your own decision. And, then when you 
need it, tlzosepeople are there andyou can call on then1 for help; it nraltes~~ou 
more i~.illing to be a willingparticipant in the process. 

The positive or negative valence of the content of soc~a l  information that is 
processed has a direct influence on the likelihood of adoption. Positive attitudes and 
supporting norms increase adoption; negatively oriented information decreases adoption 
likelihood. Typical of the evidence of the impact of negative SIP 

There was apoint in the process where two  director,^ got disenchanted wit11 the 
PROBER process, and they were significa?~t directors, they are people who 
could injluence people heavily. One of tlzern went to the meeting and made a 
comment like, "You have to be nuts to implement PROBER" .... Ize was also 
ver3, energetic and sometimes lie speaks before he realizes the implications of 
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i t  l~trt lie s tiilk~rigabotlf So, he ~rrade that comnteilt, lie scm edof f[aprobnt~on 
depai-rnieiif] [The h e c t o r  of  that departmerzt] de$~l~teij   as tlzznk~rrg about 
PROBER trizd rro14~tlze~ scared [the director] so 1iruc17 she illih 't krloit  hat to 
do so d i e  11 as g o ~ g  to go wlth the nlter~zatwe system 

An organ~zat~on 's  ab111ty to acqulre, ass~mllate, transform, and explo~t knowledge 
determ~ncs tts o~era l l  absorpt~ve capac~ty System adopt~on 1s freq~tently a compleu 
process requlrlng new ~nformat~on,  leamlng, and a s s ~ m ~ l a t ~ o n  of new sk~l l s  as well as 
changes In ~nternal p~ocesses and organ~zational structures The capaclty to accompl~sh 
these goals 1s d~rectly related to the w~lllngness and a b ~ l ~ t y  to adopt a new mformat~on 
system 

The Integrated model ~den t~f ies  some of the processes and ~ n t e ~ a c t ~ o n s  ~nlierent 111 

soc~al  communlcatlon network theo~les  andprov~des amore complete explanat~on ofthe 
differences w ~ t h ~ n  and between the networks than any of the theor~es alone The model 
reflects our belief that organizat~onal-lehel adopt~on can be subsumed under general 
network theor~es regdrdmg ~nteractlons of network processes that support 01 wedken 
system adopt~on tn~t~at ives  

7 CONCLUSIONS 

By examlnlng conimiin~cat~on processes and lnteractlons of orpan~zat~ons from the 
perspectlvc ofthe socldl commun~cat~on network, t h ~ s  study demonstrates how netu orks 
can Influence the ag~lity of organizations to acqulre and ass~m~la te  new ideas and adopt 
Innobations such as tnformat~on systems T h ~ s  research ~den t~f ies  the lnteractlon of 
network charactertst~cs soclal commun~cat~on processes, and organ~zat~onal capab~ht~es  
and s h o ~  s that strong and dense communication netuorks fac~litate knowledge flows 
that enhance soc~al ~nformat~on processing and support the flow of elements of 
absorpt~be capaclty In the network 

Soc~al  ~nfonna t~on  processlng of pro-adopt~on soclal ~nfluence, soc~a l  norms 
attitudes and behav~ors can Increase the chance of p o s ~ t ~ v e  adopt~on outcomes Soc~al  
~nformat~on processlng is a cruc~al aspect of the adopt~on plocess durmg tvh~ch 
supporting or d~scourag~ng knowledge Interacts as decisions regarding system adopt~on 
are made Netuork members may attend to d~fferent ~nformatlon, dependmg on the 
spec~fic source, the varlety of sources, or the fi equency of exposure to the ~nfomia t~on  
Supportmg knowledge transferred through the network may displace negatlve att~tiides 
toward adopt~on The opposlte process, In w h ~ c h  negatlve att~tudes, bel~efs,  and 
behav~ors are transferred and negatively influence adopt~on, can also occur The 
strength and dens~ty of the soc~al  commi~n~cation network partially determmes the 
influence of social ~nformat~on process~ng 

An organ~zat~on 's  a g ~ l ~ t y  1s based, in part, on it's a b ~ l ~ t y  to acqulle, a s s~m~la te ,  
transform, and explo~t knowledge, and can be ~ n c ~ e a s e d  through strong and dense 
neta ork tles to other organ~zat~ons Interorgamzat~onal ~:c.tworks can also remforce 
defic~ent absorpt~ve capaclty d ~ m e n s ~ o n s  In connected olganlzatlons In the case of 
organ~zat~onal 1s adoption, t h ~ s  dynamic ACAP may take the form oftechn~cal support, 
~mplementat~on procedures, transfer of knowledge pertalnlng to  software custom~zat~on, 
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and problem s o l v ~ n g  Thls  extension o f t h e  A C A P  construct across o r g a n ~ z a t ~ o n a l  boun- 
d a r ~ e s  s ~ t p p l l e s  d m e c h a n ~ s m  b y  whlch communlcatlon networks can s ~ ~ p p o r t  IS a d o p t ~ o n  
across organlza t~onal  b o ~ l n d a r ~ e s  In groups o f  autonomous organlzatlons, the fixed 
A C A P  o f  d speclfic member can be enhanced by d y n a m ~ c  A C A P  f iom other members  

T h e  mtcgrated adoptlon model  presented In thls lesearch proposes ~nterac t lons  
w ~ t h ~ n  the  n e t \ \ o ~ k  a d o p t ~ o n  process by m h ~ c h  s o c ~ a l  ~ n f l u e n c e  v a r ~ a b l e s  become 
Important T h e  ~ n t e r d c t ~ o n s  shown In thls model ~ n d ~ c a t e  that these s o c ~ a l  comniunl- 
c a t ~ o n  network theorles are not  separate, mdependent processes, but  a re  actually 
ln te r tw~ned  When a p p l ~ e d  to  the  a d o p t ~ o n  process, network c o m m u n i c a t ~ o n  t h e o r ~ e s  
ninst be c o n s ~ d e r e d  together In order t o  f i ~ l l y  understand the knowledge f lows that 
Increase the db~l l t l es  o f  a n  organlza t~on  t o  acqulle and e x p l o ~ t  new knowledge l e a d ~ n g  
t o  organlzatlonal mformatlon system adoption 
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SOFTWARE PROCESS 
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Abstract Softivare process inlpro~~emerlt (Sf'I) 1s a well-knolvn approach to enhance 
sofhvare quality andbusiness efficiencv. The approach has been ividely used, 
discussed, adopted, andcriticized within the softivare comrnunitj~since Watts 
Humphrey 's introduction ofSPI in 1989. SPI is apartic~ilar instnr~ce ofdlffu- 
sion ofinnovations. One challerlgii~gdlflczrlt)~ withirl d~Sfirsio12 ofrnnovatlorls 
is crossing the chasm beiweerl earl}) adopters and early nlajoriw To e-xplore 
this issue in relation to SPI, we have studied an initiative irnplernenting a neiv 
change request process and tool at the teleco~n con~paiy  Ericsson AB in 
Gothenburg, Sweden. An actiorl research approach was adopted with the 
double purpose of supporting the SPI initiative toward success while at the 
same time learning about tactics that SPI change agents call adopt to 
success full^ cross the chasril The study identzfies a tactic, thegzrerrilla ractic, 
that SPI change agerzts can use to successfidly cross the chasnl and it 
disclrsses lessons from practicing this tactic in relation to the SPI atzd 
diffusion of innovation literature. 

Keywords Software process improvement, diffus~on of innovations, the chasm. SPI 
change agent tactics 

1 INTRODUCTION 

Software process improvement (SPI) is a pr t icular  instance of d i f f~~s ion  of inno- 
vations. Both SPI and diffusion of innovations are approaches widely used in practice 
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and elaborated In ~esearch Seve~al  d~fferent models for how to olganlze and d r ~ c e  SPI 
\\ ork are aba~lable The capab~l~ ty  maturlty model (Paulk et al 1995) the IDE4L model 
(McFeeley 1996), and the plan-do-act-check cycle (Grady 1997) are some of the more 
fanxl~ar models Far too many SPI efforts do, howeber, fall (Bach 1995. Boll~nger and 
McGowan 1991, Borjesson dnd Mathassen 2004b, Fayad and L a ~ t ~ n e n  1997, Humph! ey 
and C L I I ~ I S  1991) and the md~cated leasons are many Establ~shed SPI and d~f f iwon  of 
~nnova t~on  l~terature lecognlzes SPI change agents and t h e ~ r  d ~ f f e ~ e n t  tactlcs as 
Important factors to avord fa~lure  (Grady 1997, Humphrey 1989. Kautz et al 2001, 
McFeeley 1996, Prles-Heje and T ~ y d e  2001, Rogers 2003) Other reasons are the 
danger of not uslng struct~ued approaches to change (Paulk 1999) such as the c h a m  
(Moore 2002) and not recognlzlng and addressmg ~t In the technology adopt~on curve 
(Rogers 2003) Moore (1999) c la~ms  that fallure to d~ffuse a new technology can stem 
from not recogmzlng and understanding the challenges w ~ t h  the chasm MOOIC ]den- 
t~f ies  a spec~al t ac t~c  for crosslng the chasm called "down the boml~ng alley ' 

We habe s t ~ ~ d r e d  and part~c~pated In an SPI lnltiatlve at the telecom company 
Er~csson AB In Gothenburg, Sweden, o le r  a 10-month p e ~ ~ o d  The SPI lnttlatlve 
focused on de f in~ t~on  and rmplenientat~on of a new change r e q ~ ~ e s t  solut~on for a product 
development unrt cons~stlng of 500 employees The main q ~ ~ e s t ~ o n  ra~sed \\as, nhat 
tactics can SPI change agents use to cross the chasm? In the early stages of the SPI 
~ n ~ t ~ a t ~ v e ,  there was an Idea by the SPI change agents drlvmg the ~ n ~ t ~ a t ~ k e  to use a tact~c 
where f o c ~ ~ s  mas p ~ ~ t  on establ~sli~ng a trustworthy reference group and work~ng closely 
m ~ t h  these people, both as a group and ~nd~vidual ly  The tact~c,  called the gueiiilln 
tactzc was bu~l t  on Moore's "down the bowlmg alley" tactlc 

Delone and McLean ( 1  992) observe that mformatron technology use 1s the most fre- 
quently reported measure of IT ~mplenientat~on success and, therefore ~t I S  ~ ~ s e d  as an 
md~cator for IT d ~ f f u s ~ o n  success In accordance to thrs, the ~mplementat~on and use of 
the new change request handlmg 1s used In t h ~ s  study as an ~ n d ~ c a t o ~  for SPI success 
The new change request solut~on was successf~~lly d~f f i~sed  Into the organlzatlon and the 
chasm was crossed The study explores the tactlcs that were adopted to a c h ~ e l e  t h ~ s  
It d~scusses these In relat~on to Moore's (1999) Ideas, and ~t d~scusses pract~cal lessons 
learned In t h ~ s  part~cular SPI lnltlatlve w ~ t h  respect to crossmg the chasm 

The study IS presented as follows The first sectlon presents the theoret~cal context, 
malnly focusmg on SPI change agent t a c k s  and the chasm In the technology adopt~on 
curie The next sectlon describes the act~on-based research approach In the f o ~ ~ r t h  
sect~on, we present data from the SPI lnltlatlve according to Susman and Evered's 
(1978) cycllcal action research approach and discuss the contr~butions of the research 
F~nally, our conclus~ons are presented In the fifth sect~on 

2 THEORETICAL CONTEXT 

This section presents the basic theoretical framework for this paper. Fmt,  we 
present SPI change agent tactics. Second, we review the technology adoption curve 
(Rogers 2003), the concept of the chasm (Moore 2002), and Moore's ( 1  999) down-the- 
bowling-alley strategy for crossing the chasm. 
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2.1 SPI Change Agent Tactics 

Huinph~ey ( 1  989) streqses that enthus~ast~c, techn~cally and pol~t~cal ly  capdble, and 
dedicated resources wrth the management's confidence ale necessary medns to reach 
s~~ccess f~r l  SPI H ~ ~ m p h r e y  calls these dedrcated resources SPI change agents Dedl- 
cated resources ale needed to assure that pract~tloners overcome res~stance, that prac- 
tltronels ale pro\rded w ~ t h  adequate tralnlng and support, and that projects lecerve 
necessary cons~rltat~on SPI change agents need to use d~fferent tactrcs to accomplish 
these tasks Several other SPI experts also recognize the need of SPI change agents to 
assure successful SPI McFeeley (1996) stresses the importance of commlttlng 
dedicated resources to d r ~ \ e  the SPI work Fowler and Levine (1993) ~dentrfy the SPI 
change agent  ole and t h e ~ r  tactlcs as one of five key factors for successf~~l  d~ff i is~on of 
an mnovatlon Pi les-Heje and TI  yde (2001) provide a pract~cal framework for how SPI 
change agents can organlze plannrng to assure s~rccessful process ~mplementatron Thrs 
strategy also ~ncludes other acknon lcdged ~mplerne~ltat~on tact~cs (Eason 1988) Pr~es-  
Heje and Tryde's work has been successfully adopted and used by Volvo IT In 
Gothenbu~g, SM eden (Andersson and N~lsson 2002) 

We mterplet the roles presented by Kautz et al (2001) as t a c t m  In t h ~ s  l~ght ,  the 
work of K a u t ~  et a1 can be seen as an SPI change agent that uses tact~cs  from four 
d~fferent perspectives (techn~cal expert~se, facl l~ta t~ng partlclpatlon, pol~trcal agency, 
and indlv~dual therapy) to contrrbute more to the SPI result The tact~cs  do not preclude 
each other The first tactic, reckrzlc a1 expevtzse, prov~des ~nsrght to fully ~rnde~stand the 
problem area w ~ t h  help from a formal assessment T h ~ s  tactlc assumes that the 
organization can be completely controlled by ~ntioducmg procedures and standards to 
perform work processes The second tactrc, fac~lzfat~rzgpartzczpat~o~z, bases work on the 
assumption that the norld IS soc~ally constructed The focus IS mole on the change 
agent performing a consultrng and facl l~ta t~ng role where the members of the organl- 
zatlon d~scover the ~mp~ovements  and so l~~t ions  thenlselves The thwd tac t~c  pol~tzcnl 
agency, resolves struct~~ral confl~cts among d~fferent stakeholder groups In the organl- 
zatlon The change agent, uslng the tactlc pol~tlcal agency. strwes for change thro~igh 
~ n f l ~ r e n c ~ n g  the tensrons and contrad~ct~ons among orgamzat~onal members The change 
agent believes In ~adrcal change The fourth tactlc, zndlv~dual tlzernpj, assumes that 
reality IS socially const~ucted The change agent, uslng t h ~ s  tact~c, works u ~ t h  the 
d~fferent mdlvrd~ial subjects' a t t~ t~ ides  and opmons,  because the agent recognizes that 
the w o ~ l d  is created by the rnd~v~dual  

SPI has been v ~ e u e d  by many of these authors as a part~cular Instance of d ~ f f i ~ s ~ o n  
of mnovatrons (Rogers 2003) Humphrey, McFeeley, and Grady all agree and argue that 
SPI w ~ l l  not happen ~f dedicated people do not d r ~ v e  the change T h ~ s  IS also further 
elaborated and emphas~zed by Borjesson and Mathlassen (2004b), who polnt out several 
d~fferent SPI change agent tactlcs to be used to accomplish successful SPI Rogers 
clalms that SPI change agents would not be needed In the d ~ f f u s ~ o n  of ~nnova t~ons  rf 
there were no soc~al and techn~cal chasms between the change agency and the c l~ent  
system T h ~ s  IS, hon ever, not the case and Rogers defines five d~fferent general~zations 
( I  e , SPI change agent tact~cs) for how SPI practltloners can Interact with the clients to 
achreve pos~tlve d ~ f f w o n  effects The success of the SPI change agent In securlng the 
adopt~on of processes by chents IS pos~tlvely related to the followmg 
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The extent of the SPI change agent's effort In contacting clients 
Client orientation, rather than a change agency orientation 
The degree to ~ v h ~ c h  a diffusion program IS compatible with clients' needs 
Empathy with clients 
Credibility in the clients' eyes 

2.2 Crossing the Chasm 

It is well established withln SPJ l~terat~ire that there is a gap between acquired and 
deployed technologies (Fichman and Kemerer 1999) and several theories have been 
presented to explam reasons fol- thts gap (Abrahamsson 2001; Borjesson and Mathiassen 
2004b; Welnberg 1997). Moore's (2002) chasm emphasizes the gap. The chasm frame- 
work was originally developed to ~inderstand marketing and deployment of high- 
technology p r o d ~ ~ c t s  over a pop~llat~on of profit-making firms. The chasm has also been 
discussed and ~ised as an overall framework for understanding change (Paulk 1999). 
Pa~ilk argues that the use of s t~i~ctured tactlcs to cope w ~ t h  change Increases the 
I~kehhood of s~iccessf~ll change Moore's ( 1  999) suggestion f o ~  how to cross the chasm, 
"down the bowlmg alley," I S  such a tactic Moore's chasm IS budt upon Rogels' 
recogmzed technology adoptlon curve, wh~ch  conslsts of five d~fferent groups ofpeople, 
each group hav~ng  ~ t s  spec~fic profile (sec Figure 1) The first group, ~wzovators, tends 
to seek out the new technologq be fo~e  formal marketmg The Innovators usually are 
very technology focused The second group, early adopters, accepts new products very 
early In the technology life cycle The early adopters find it easy to Imaglne, ~mder- 
stand, and appreciate the potentla1 benefits wlth the new technology The t h ~ r d  group, 
early ~ m j o r i t j ,  is driven by a strong sense of practicality. The early majority wants 
well-established references from relevant market segments before committing 
themselves. The fourth group, late ri~ajoritj, shares all of the concerns of the early 
majority, but they do not feel comfortable in their ability tomanage the new technology. 
They wait until a new technology has become a well-established standard. The fifth and 
final group, laggards, s~mply  do not want anything to do with the new technology. 
When they accept a new technology, they probably do not know ~t is there 

One main idea when d~ffilslng an innovation is to create a bandwagon effect where 
each convinced group can be used as a reference for the next group to keep momentum 
when marketmg of a new technology (Rogers 2003). Between any of these groups, 
there is a gap. This gap symbolizes the d~fficulty any group will have in accepting a 
new technology if it is presented in the same way as it was to the group to its immediate 
left (Moore 2002). The Important gap IS the gap between early adopters and early 
majority (see Figure I), which IS called the chasm (Moore 2002). Moore claims that this 
chasm is extremely dangerous if it goes unrecognized. The Innovators and the early 
adopters are prepared to bear with the bugs and glitches that the new technology entails. 
The early majorlty wants technology to enhance, not overth~ow, the establ~shed ways 
of worklng Because of these ~nconipatib~l~tles,  the early adopters do not make a gcod 
reference for the early majority The early majorlty does, however, need good 
references to assure a mlnimal disruption of the established way of working. Moore 
(2002) defines thls as a catch-22 problem. 



I h e  Chasm 

Figure 1. The Technology Adopt~on Curve (Rogers 2003) 
and the Chasm (Moore 2002) 

To solve the catch-22, Moore (1999) presented h ~ s  down-the-bowllng-alley tactlc 
for crosslng the chasm Each market n~che ,  or group of would-be adopters, I S  repre- 
sented by a boulmg pln and the goal IS to strlke d o ~ n  one pln so that lt helps to knock 
the next one over In t h ~ s  way, momentum I S  built up as mole and more plns are 
knocked over by each othel Moore c la~ms  that the selection of pins to target IS an 
Important task The lnlt~al selected plns should meet t\\ o crltena, the would-be adopters 
should have a con~pe l l~ng  need for the solution, and compet~ t~on  should be scarce In that 
area There IS also a need for apply~ng a custome~-or~ented tact~c The ~nnobatlon 
suppher ensures that they can delner  the whole product to the selected target (I e , 
~nstead oftrylng to sat~sfy the req~~lrements ofthe whole market, foc~is IS p ~ ~ t  on meetlng 
one target customer's expectations) Moore ~dentlfies the whole product as the bare 
mlnlmum requirements one speclfic customer has to p~lrchase the Innovation Momen- 
tum 1s bulk up through f i ~  st selecting the plns wlthm the same market segment wlth the 
same whole product needs. and then f ~ ~ r t h e r  developing the p~oduct  to reach new market 
segments At this polnt, the chasm has been crossed and the early major~ty market IS 

about to be penetrated 

3 RESEARCH APPROACH 

This SPI initiative had the dual goal of both improvmg the change request handling 
and understanding what tactics SPI change agents can use to cross the chasm and assure 
s~~ccessful SPI. Mathiassen's (2002) collaborative practice research (CPR) supports the 
possible realization of this dual goal. Another important part of CPR 1s the insider and 
outsider perspective (Bx?unek and Lo~tis 1996). The authors of the current study have 
been working within Ericsson in the SPI unit. Two of them have been driving the 
initiative as SPI change agents and have taken the insider role (i.e., they have been 
directly involved in action). The third author has been responsible for the initiative, but 



has taken the outsider role through regular analys~s, discussions w ~ t h  the SPI change 
agents, reflect~on, and ~nterwews wtth SPI mttldtive part~ctpants The lnrtmtlve has also 
been discussed, analyzed, and ~eflected upon In the monthlq SPI forum (Bo~jesson 
2004) 

The study IS based on actlon research (Basken ille and Prles-Heje 1999, Dav~son 
et al 2004, Gall~ers 1992) with a focus on understandlng hat tactlcs SPI change agents 
can use to cross the chasm and, by domg so, assurmg SPI success The iesearch ques- 
tion is, what tactics can SPI change agents use to cross the chasm'' Baskerville and 
Prles-Heje (1999) argue that the fundamental contention of actton research 1s that a 
coniplex soc~a l  process can be s t ~ ~ d l e d  best by ~ntroducing changes Into that process and 
obserpmg the effects ofthese changes Recent research by Dah tson et a1 (2004) elmted 
a set of five p r ~ n c ~ p l e s  and associated cnteria to ensure and assess both rlgor and 
relevance of canontcal actlon research (CAR) The term cnr~on~cczl is used to formal~ze 
the associat~on w ~ t h  the Iteratwe, rigorous, and collaboratt~e process-oi~ented model 
deheloped by Susman and Eveied (1978) Susman and Eveled's model has been wldely 
adopted In the soc~al  sclences and, hence, has gamed "canon~cal status" (Davison et al 
2004) The five proposed prlnc~ples and the adopt~on of these In t h ~ s  study are described 
In Table 1 

Both the study and the structure of the paper have follomed the cyclical actlon 
research approach by Susman and Evered, mcluding the five phdses of dmgnosing 
(identifying the problem), actlon plannmg (considering atternatwe courses of action for 
solving the problems), action taking (selecting a course of action), evaluating (studying 
the consequences of the actions taken), and specifymg learning (identifying general 
indicators for SPI success). 

Table I The Principles of CAR (Davison et al. 2004) and its Adoption in This Study 

Principle 

The prlnc~ple of the 
researcher-client 
agreement (RCA) 

The principle of the 
cychcal plocess 
model (CPM) 

The p r ~ n c ~ p l e  of 
theory 

The principle of 
change through 
actlon 

Adoption in This Study 

The researchers and chents are the same ~ n d n   duals One 
of the three resealchers has taken the dcademlc role th~ough 
the commitment to an ongolng industr~al Ph D program 

The stud1 used Susman and Evered's (1978) c>c l~ca l  action 
research method 

Estabhshed theor~es as the technology adoptlon curve 
(Rogers 20031, the chasm (Moore 2002) dnd "down the 
bowhng alley" (Moore 1999) are used 

One of the maln goals of the study 1s to change the c ~ ~ r r e n t  
way of uorkmg and to Improve practice CPR (Mathlassen 
2002) is adapted 

The principle of 
learning through 
reflection 

Meetings for reflections on the ongoing progress have been 
regularly pianned and executed. Also, the initiative has 
been regularly analyzed and reflected upon in the monthly 
SPI forum (Borjesson 2004). 
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'nble 2. Data Collected 

# I What 

2 SPJ initiative data t 
1 

Participator) 
observat~ons 

Direct 
involvement 

4 1 SP1 forum content j G G 7  reflections 

with e ~ g h t  of the 
partlclpants In the 

6 

hroughout the Initiative 

Ex~lanation 

SPI unit surve) 
2003 and2004 

All three authors have been d~rectly involvcd or respon- 
sible for the management and outcome of the SPI ~ n ~ t i a -  
tive. This participation givcs primary access to the 
organization, personal opinions. coffee brcak discussion, 
etc. that cannot be reached in any other \4ay. 

The two SPI change agents dri\,ing the initiatix col- 
lected data about reference group meetlngs (time, 
participants, disagreements, decisions, outcome, etc.). 

The author taking the outsider role part~cipated in some 
reference group meetings to observe and reflect. 

The papers and ongoing SPI initiati~ es that were 
studied, discussed, and reflected upon. 

Comments, ideas, and reflections during the SPI forum 
were written down and stored by one of the authors on 
the internal SPI unit Web. 

60 questions with six scale answers were asked througll 
a Web questionnaire in the yearly SPI ~ i n ~ t  survey in 
2003 and 2004 to all software engineers in the 
development unit. 

Access to data in the tool such as change request regis- 
trations, who and how many enterlng data in the tool, 
and how the change requests were managed according to 
the process. 

Each interview lasted for 30 minutes (occas~onally 
longer) and two of the authors were present at each 
interview. 

The authors collected data for 10 months throughout the ~ n i t ~ a t ~ v e  as summarized 
in Table 2. Triangulation of data (Yin 1994) has been important to a ~ o i d  bias and to 
secure valid~ty of the research. The combination of many d~ffcrent data sources has 
made triangulation possible. 

4 ACTION LEARNING 

The SPI initiative follows Susman and Evercd's ( I  978) five phases. The first phase 
identifies and defi nes the problem with the current change request handling situation and 
the difficult~es with assuring SPI implementation and use. The second phase describes 
the plan to solve the problem by implementing a new solution for change requests and 
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Table 3. The Change Request Process and Tool Situation in Late 2003 

De~elopment  project 4 

De~elopment  proiect B 

I uni t  Y I Unit snecific orocess Y 1 No tool (snreadsheet Y )  I 

Tool CCB 

Prqject specific process A I No tool (spreadsheet A) 

Proiect specific process B 1 No tool (spreadsheet B) 

Debelopment project C 

Unit X 

it also descr~bes a new tact~c to address the d i f f i c~~l t~es  with process implementation and 
use. The tli~rd phase descr~bes which actions were taken according to the plan. The 
fourth phase d~scnsses the eval~~at ion of the actions taken. Finally, phase five discusses 
general indicators for successful SPI in relation to the theoretical context presented in 
the second sectlon. 

Process 

4.1 Diagnosing 

Project specific process C 

Unit specific process X 

The software de\ elopment u n ~ t  studled develops and nialntalns parts of 3G mob~le  
networks It I S  located In Gothenburg, Sweden, and has approx~mately 500 employees 
T h e ~ e  I S  an SPI group respons~ble for drlvlng SPI ~ n ~ t l a t ~ v e s ,  conslstlng of S I X  people 
In late 2003. the change request procedures were ~den t~f ied  as a major r ~ s k  f o ~  de\ elop- 
ment projects and the orgamzatlon as a whole O v e ~  150 employees were dlrectly 
affected by these procedures The degree and pace of changes u ~ t h m  software olganl- 
zatlons have Increased over the past years as mdlcated by the notlons of fast-mov~ng 
softwale organlzatlons (Baskerv~lle et a1 2001, Borjesson and Mathlassen 2004a, 
Holmberg and Mathlassen 2001) and radlcal IT-based mnovatlons (Lyyt~nen and Rose 
2003) Softb are organizations and t h e ~ r  ongolng development p~ ojects constantly need 
to react to neb\ or changed customer requirements as a result of a changmg business 
environment The studled organlzatlon has several d~fferent change control boards 
(CCB), supportmg e~ ther  a development project or a spec~fic organ17at1onal unlt wlth 
management of the change requests All CCBs used d~fferent processes for change- 
request handl~ng and most of the processes lacked tool support Table 3 s l~ows  the 
change-~equest process and the tool s ~ t u a t ~ o n  In late 2003 

A number of problems were ~den t~f ied  Each CCB had ~ t s  o u n  process for change- 
request handl~ng, and ~ t s  own way of stormg the data Each tlme a CCB was set up, 
effort mas spent on definmg these Issues Change requests that needed to be handled by 
more than one CCB became very complex from an admmlstrat~on and follow-up polnt 
of we*, w ~ t h  the r ~ s k  of loosmg t ~ a c k  of d e c ~ s ~ o n s  and ~nformat~on when a change 
request m o ~ e d  between the CCBs 

W ~ t h  the exception of the complexity of the ~mprovem-nt ~ n ~ t ~ a t ~ v e ,  there was an 
~den t~f ied  problem regard~ng successful deployment of new solut~ons Through exten- 
slve SPl l n ~ t l a t ~ ~ e  pa r t~c~pa t~on ,  theory stud~es, d~scussion, and reflect~on (Borjesson 
2004), the SPI u n ~ t  acknowledged a major difficulty when startlng a u ~ d e r  deployment 

Local ~ e r s i o n  C 

Local L ersion X 
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of a new or changed pl-ocess (Borjesson and Mathiassen 2004b; Fichman and Kemerer 
1999; Humphrey 1989: Weinberg 1997). Users of new practices did not accept new 
solutions in the same way as the SPI change agents driving the initiatives. Many of the 
potential users were driven by a strong sense of practicality and they wanted clear proof 
that the new solution would be beneficial for them. 

Furthermore. data from two consecutive SPI surveys show that people want to be 
involved to assure a s~~ccess f i~ l  SPJ (see Table 4). Almost 3 out of I0  employees wanted 
to lead the work. More than 6 out of 10 employees wanted to be a part of defining the 
new way of work~ng.  More than 8 out of 10 wanted to review the new way of working 
to assure it was good enough. It is, however, practically impossible to fulfill these 
deslres in a large organization. This data indicates the importance of having a trust- 
worthy reference group on which people can rely. 

Tahle 4. Data from SPl Unit Survey 2003 and 2004 

4.2 Action Planning 

In late 2003, the o rgan~ra t~on  decided to start an SPI mtlatlve to Improve the 
change-request process and tool slt~lation The plan was to define a new process (based 
on prevlous experience) in close collaborat~on w t h  the development projectjust starting 
LIP and the u n ~ t  con t~o l l~ng  the p~oduc t  feat~ires on an overall level The other CCBs 
would allgn as neb\. de\elopment projects started and the old one fin~shed ~ t s  release 
There was a declslon to use the tool ClearQuest Thls was a natural choice as t h ~ s  was 
Er~csson's cholce as a corporat~on for change-request handlmg Two of the CCBs had 
used ClearQ~lest as a s~lppolt tool before and ClearQuest has connections to other tools 
already ~ ~ s e d  in the organlzatlons (such as Reqins~tePro and Clearcase) 

In parallel the SPJ unlt declded to use prevlous learn~ng on how to manage 
successful SPI ~ n ~ t ~ a t ~ \ e s  (Borjesson and Mathlassen 2004b) The SPI change agents 
ded~cated to the SPI inltldtlve also dec~ded to try O L I ~  a new tactlc to make users accept 
the sol~ltlon faster As the ~dentlfied problems were closely related to the chasm (Moore 
2002), the down-the-bo\\ Img-alley tactlc was ~ ~ s e d  for settmg up the guerrilla tact~c 
The guerr~lla tactlc cons~sts of two mam parts choosing a ded~cated reference group 
wlth a compelling need for the solut~on and havlng a tactlc for close collaborat~on 
between the SPI change agents and the reference group The SPI ~n~t la t lve  w ~ l l  benefit 
from havlng a reference group upon w h ~ c h  all potentlal users can rely The reference 

How important is it that you participate to 
assure successful SPI? 
I am the leader of the process work 
I am a part of the group defining the new way of 
working 
1 give feedback to the new way of working in 
order to get it good enough 

Important 
Not 

Important 

2003 
28% 
60% 

84% 

2003 
72% 
40% 

16% 

2004 
29% 
62% 

86% 

2004 
71% 
38% 

14% 
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group s l io~~ld  consist ofpeople dr I \  en by a sense ofpractrcallty who w ~ l l  become natural 
references for the majorlty of users The reference group needs to conslst of membe~s  
that cover all affected organtzattonal areas The typ~cal member of the reference group 
must be expertenced In the spec~fic ptactlce, understand the btg plcture, and be &ell 
known and respected In order to factlltate the deployment ofthe SPI m t ~ a t t v e  The SPI 
change agents, representtng the group of people that cas~ly ~lnderstand and apprectate 
the potential benefits of the ne\v practice, should work In close collaborat~on with the 
reference group to become the11 nat~llal refe~ence The SPI change agents should 
Influence the most strateg~c tnd~vlduals In the reference g ~ o u p  in order to get com- 
mltment at reference group dectston nieetmgs and to elaborate ideas w ~ t h  ~ t s  members 

The collaboratton between the reference group and the SPI change agents can be 
descrtbed as ~nfluenctng a group by tnfluenc~ng ~ t s  core members The tactlc for close 
collaboration consists of SPI change agents who personally b r ~ e f  and discuss upcomlng 
decwons wtth some of the membeis of the reference group in between reference group 
d e c ~ s ~ o n  meetmgs The member that needs to be addressed before a decis~on meeting 
baltes, smce that is dependent on the d e c ~ s ~ o n s  to be d~scussed In the upcomingnieettng 
Collaborat~on wlth strateg~c reference group members addresses problems and 
uncertamtles but also new ~ d e a s  for how thtngs should be solved before the actual 
decis~on meettng takes place 

The first bowltng pln In the guetr~lla tacttc IS the reference g ~ o u p  (see Ftgure 2) 
Thts first pln will help to knock the next one over ( I  e , get the other users to use the new 
solut~on) It IS,  therefore, extremely Important to choose and collaborate wtth the 
reference group In a way that ensures thelr commttment and d e d ~ c a t ~ o n  to the solut~on 

SPI Change 
Agents 

Reterence Croup 
Rlember 

Gtiozliii Tmi ic  

Figure 2. SPI Change Agents Using the Guerrilla Tactic 



4.3 Action Taking 

A first act~on A as to set LIP the reference group A number of strateg~c people (nine 
~ n d ~ v ~ d u a l s )  responsible for or ~nvolved In thc CCB mork were asked by the SPI change 
agents to pa r t~c~pa te  In the reference group In parallel, the SPI change agents learned 
how to master the ClearQuest tool for the adcanccd techn~cal development of the 
solution One ~mportant success factor for accomplish~ng high process push I S  to have 
not only comm~tted SPI change agents, but also competent SPI change agents (Borjesson 
2004, Humphrey 1989, McFeeley 1996) 

Between reference group meetmgs, the SPI change agents addressed strateg~c 
~ndiv~duals  In the reference group In older to plevent unnecessary disagreements and 
thus Improve the solut~on Events that tr~ggered the SPI change agents to address a 
st~ategic indicidual could be ~f they belleced that t h ~ s  person had In-depth knowledge, 
was poorly infoimed, felt overrun, or ~f they belle1 ed t h ~ s  person could impact the other 
people In the group to understand the b ~ g  picture Table 5 shows date and purpose, 
meeting preparat~ons that were made betm een reference group meetlngs and the outcome 
of these meetings 

In early May, the new change request solut~on was p~esented and deployed The 
SPI change agents conducted a number of courses to all potential users and reference 
group members part~cipated In each c o u ~  se The reference group members could defend 
and explain the solution and, as they were active Lice1 s ofthe neu solut~on, they became 
well-estabhshed references The SPI change agents also conducted start-up meetings 
for the affected CCBs In order to support them In the early phases of mtioducmg the 
nelc work methods A g a ~ n ,  refe~ence group members played a central deployment role 
as they both were regular members ofthe CCBs and had been a part ofthe SPI ~nitiative 
Fmally, as the SPI change agents were phased out ofdeployment activltles, the refel ence 
group members stayed current in t h e ~ r  regular roles, u here use of the new solution was 
natural In these roles, the reference group members could cont~nue the day-to-day 
deployment and support the new solut~on 

4.4 Evaluating 

In mid-June 2004, eight active users were ~nterv~ewed about their experiences and 
opinions concerning the SPI initiative and solution in order to further understand how 
the guerrilla tactic affected the outcome ofthe initiative. This tactic was unknown to the 
reference group at the time the interviews were conducted. The active users represented 
the three target CCBs, CCB chairmen, project managers, and senior engineers working 
with change requests in their daily work. The results of the interviews are summarized 
in Table 6. 

When the solution was released, the reference group members and CCB members 
were immediately given access to the tool. Table 7 shows the growth of users entering 
data in the tool and the amount of data in the database. The numbers in the table are 
accumulated from the date (May 10,2004) the database was opened for use. The num- 
bers show individuals that actually updated information in the tool. It has not been 
possible to measure users only readmg information. 
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-able 5 Reference Group 

Reference Group 
Meeting 

# I :  2004-01-15 
Present time plan and 
purpose of the reference 
group and the change 
request handling 

#2: 2004-01-30 
Present overall change 
request sol~ltion and 
concept 

#3: 2004-02-06 
Present overall change 
request solution and 
concept 

#4 2004-02-20 
Present change request 
process and detalled 
s o l ~ ~ t ~ o n  

#5 2004-03-05 
Peer revlew of deta~led 
solution. t ~ v o  new partici- 
pants In the reference 
grouP 
#6 2004-03-12 
Formal revlew of deta~led 
solut~on and peer revlew 
of tool mterface 

eeting Data 

Meeting Preparations 

The SPI change agents 
collaborated individ- 
ually with four refer- 
ence group members 

No collaborat~ons 
performed 

The SPI change agents 
collaborated ~ n d l v ~ d -  
ually a ~ t h  five ~ e f e l -  
ence group members 

The SPI change agents 
collaborated ~ n d ~ v ~ d -  
ually w ~ t h  three refer- 
ence group members 

No collaborat~ons 
performed 

The SPI change agents 
collaborated ~ n d ~ w d -  
 ally w ~ t h  seven refer- 
ence group members 

Meeting outcome 

Agreement and necessary 
d e c ~ s ~ o n s  taken 

No agreement. Most of the 
reference group members 
had their own opinlon 
about a potential solution. 

Agreement and necessary 
decls~ons taken. 

Agreement (after smaller 
adjustments) and necessary 
decisions taken. 

No agreement. The two 
new reference group 
members objected, as they 
did not fillly ~lnderstand 
the earlier agreements. 

Agreement (after smaller 
adjustments) and necessary 
decisions taken. 

The SPI initiative was carried out accordmg to the time plan. S I X  reference g r o ~ ~ p  
meetings were held within the planned tlme frame. The rollout ofthe solution was origi- 
nally planned to match the need of a new engineering project in week 18, but as the 
engineering project was a few weeks late, the rollout of the new change r e q ~ ~ e s t  solution 
was moved to week 21. 

This SPI initiative aimed to cover the entire organizat~on: however, all employees 
are not r eq~~i red  to work with change reqi~est handlmg. The calculation of the total 
target group is based on the maln techn~cal stakeholders (project managers and 
requirements engineers, approximately 90 employees) having an 80 percent usage and 
peripheral technical stakeholders (design and test engineers, approximately 325 em- 
ployees) having a 25 percent usage. The 80-percentage number is based on that most, 
but not all, main technical stakeholders are working with change requests, while the 25- 
percentage number is based on the prerequisite that only team leaders and senior engl- 
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'e 6 Compiled Results of the Inter\ iews 

The users' response have generallj 
been positwe 1 1 2 1  

Questions 

The result \+as generally positive 

The decisions were generally handled 
in a positive way 

The SPI change agents' process push 
was generally positive 

The rollout was generally considered as 
p o s ~ t ~ v e  

Yes 

6 

6 

5 

7 

The attitude is. in the end. generally 
positlve 

It was genesall) posithe with a tight 
tlme schedule 

Table 7 Actix e Users and Data in the Change Request Database 

The result \\as generally received 
pos~t~vely 

Measurement 

No 

2 

1 

1 

0 

Number of change requests subm~tted 24 99 170 
slnce the start 

Number of un~que users hav~ng up- 19 43 54 
dated change reauests smce the start 

6 

5 

5 

7ilble 8. Distribution of Potential Users Between Groups 
I I 

Not 
Applicable 

0 

1 

2 

1 

0 

1 

2 

1 

Positive 
Answers 

75% 

75% 

63% 

88% 

75% 

7 1 % 

1 

Group 

Innovators 

2 

Earl) Adopters 

Early Maiority 

I Laggards I 16% I 24 I 

63% 

Percentage according to 
Rogers 

2.5% 

I Majority 

I Total sum I 100% 1 l52(88 ~ 0 8 - 3 2 6  ~ 0 2 5 )  I 

152 x Rogers' percentage 

4 

13.5% 

34% 

20 

5 2 

1 34% 5 2 
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neels are wo~krng w ~ t h  change r e q ~ ~ e s t s  Groups that are not expected to work ~ b ~ t h  
change lequeyt handl~ng have not been co~lnted (approximately 100 employees) Tdhle 
8 shows the d ~ s t r ~ b u t ~ o n  of the pop~~latton of expected change request users and \\hat 
role they take In Rogers' d~ffusion of Innovatton curve 

4.5 Learning 

As ind~cated from the interviews (Table 6) and tool measurements (Table 7), the 
SPI initiative was successful in implementation and use. In all, 75 percent of the Inter- 
viewees believed the initiative was successf~~l .  Also, within a period of 5 months per~od 
from the start, nearly half of all potential users had accessed and entered data In the 
change r e q ~ ~ e s t  tool. The main question now is to understand what effects the guerrilla 
tactic had on this positive outcome. 

The two SPI change agents did not believe they could determine problems and 
solut~ons for the new solution by themselves. They used tactics to work in close collab- 
oratton w ~ t h  strategic users ofthe new process and they tried to solve confl~cts, not only 
as they occurred but also t h r o ~ ~ g h  preventive actions. The two SPI change agents used 
tactics combin~ng facilitating participation and political agency (Kautz et al. 2001). The 
tlght and focused collaborat~on betneen SPI change agents and the reference group 1s 
~den t~f ied  by Rogers as one of f i t e  key features for SPI change agents to succeed In 
securmg adopt~on of the lnnovat~on 

The two SPI change agents ~den t~f ied  a refe~ence group consrstmg of (probable) 
~ n d ~ v ~ d u a l s  froni the early majorlty, who could become natural references and fac~ l~ ta te  
fol the rest of the early majorlty to cross the chasm (Moore 2002. Rogers 2003) T h ~ s  
is closely related to the important selection of the first pin in the down-the-bowlmg- 
alley tact~c (Moore 1999). Having individuals in a reference group that do not want to 
overthrow the current way of working before they feel convinced requires special treat- 
ment. The identification of the first pin is, according to Moore, crucial. Moore claims 
that every other pin is derived from this head pin. In this study, we have identified the 
importance ofthe reference group In capturing new users. The reference group members 
defended and explamed the solutron and they became well-establrshed references The 
select~on of the reference group has been cruc~al for crosstng the chasm Most users 
were derived from the reference group The SPI change agents also used tact~cs  for 
collaboration nith the individuals in the reference group, both one by one and in the 
g ~ o u p ,  to manage the specla1 needs each reference group member had T h ~ s  part of the 
tactlc supports Moore's Ideas about bu~ldrng up a momentum where one pln helps to 
knock the next one over (see Frgure 2) Furthermore, the SPI change agents collab- 
orated wlth the reference group to listen, understand and identify the key features for the 
users to be willing to use the solution. This part of the tactic is well aligned with 
Moore's (1999) identificat~on of "the whole product." SPI is a special instance of 
diffusion of innovations and the guerilla tactic is partly an instance of the down-the- 
bowling-alley tactic. Table 9 explains how the down-the-bowling-alley and g~terrilla 
tactics relate to each other. 

Data froni Table 5 shows a high correlation between high use of g~~er r i l l a  tact~cs  
and high acceptance of the solution suggested by the SPI change agents. The reference 



How to 
choose 
first target 
group 

How to 
meet 
customer 
require- 
ments 

i e l a t~ons  Betmeen Down-the-Bou 
Down the Bowling Alley 

(Moore 2002) 
(Each market nlche, or group of 
would-be adopters, IS represented 
by a bou l ~ n g  pln and the goal IS 

to s t r~ke  down one pln so that ~t 
helps to knock the next one over.) 

Choose an initial pin wlth a 
compelling need for the solution. 
Assure scarce competition in the 
selected pin area. 

4ssure that the mnovation 
xlpplier ensures they can deliver 
:he whole product to the selected 
:arget, i.e. Instead of trying to 
;atlsfy the requirements of the 
+vhole market, focus is p ~ ~ t  on 
neeting one target custonler's 
:xpectations. Moore (1 999) 
dentifies the whole product as 
:he bare minimum requ~rements 
m e  spectfic customer has for 
3urchaslng the innovation. 

ng-Alley and Guerrilla Tact~cs  
Guerrilla 

(Identlficat~on and collaborat~on 
with respected pract~tloners M ho 
can understand and appleciate the 
new pract~ce and become natural 
references for the mdjorlty of 
users ) 

Choose a dedicated reference 
group that will become natural 
references for the majorlty of 
potential users 
The reference group needs to 
consist of members that cover all 
affected orgamzat~onal areas 
A typ~cal member of the 
reference group is experienced In 
the change area, understands the 
big picture and is \\ell knomn and 
respected 

The SPI change agents should 
uork  In close collaboratlon w ~ t h  
the reference group to become 
t h e ~ r  natural reference 
The SPI change agents should 
carefully listen, understand, and 
~dentlfy the key features for the 
users 
The SPI change agents should 
influence the most strateg~c lndl- 
vlduals In the reference group In 
order to get commitment at letel- 
ence group decision meetings 

group meetmgs that were prepared through lndiv~dual collaborat~on resulted In a mole 
posltlve r e s ~ ~ l t s  than those w h ~ c h  had not The success of a d e c ~ s ~ o n  meetmg consisted 
of a tendency to agree on Important Issues In order to proceed Table 7 shows a regular 
growth of users In the ClearQuest tool slnce the start and five months after the rollout 
65 mdlv~duals have been captured (I e , have started to use the solution) To capture the 
whole group up to e a ~ l y  majorlty, 76 mdlv~duals are needed accordmg to Rogcrs' 
percentages (see Table 8) The e a ~ l y  majorlty was achleved five months after the 
rollout These data lnd~cate that the chasm has been crossed Note that these numbers 
do not vlsuallze ~ndl \ .~duals  that only read mformatlon In the tool 

The users' responses to the new solutlon have been generally poslt~b e (see Table 6) 
There has been no ldent~fied turmo~l requlrlng extra, unplanned efforts to manage 
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leacttons to change or to captute the ear ly majorlty group The reference gloup has been 
worklng In the dally buslness where the neu solution has been used and they habe been 
able to functlon as natural references for the rest of the early majorlty group Not one 
stngle project or lme manager expressed dissat~sfactlon w ~ t h  the solution durtng r o l l o ~ ~ t  
The chasm was successfully crossed and the new solutton was implemented and used 
wh~ch  mdlcates SPI success (DeLone and McLean 1992) The study lndicatcs that the 
guerr~lla tactlc had a posltlLe impact on the SPI o~ltcome (I e , thele are spec~fic tactlcs 
that SPI change agents can use to CI oss the chasm) 

There are a number of factors, other than the guerr~lla tactlc, that could hake 
influenced the outconle of the SPI tnlttatlve In a posltlbe d~rectlon Two exper~enced 
SPI change agents led the work, \\. hich is an Important success factor (Humphrey 1989) 
The SPI change agents also had prek~otls evperlence with the ClearQuest tool Most 
change-request processes defined In the organization ober the years have had the same 
bas~c  features, n h ~ c h  could tndlcate that t h ~ s  IS a relat~vely non-pollt~cal Improvement 
area Furthermore, the use of  a tool can ~tself be an enforcing factor There is no waq 
to bypass the process, smce all information is handled w t h m  the tool The presence of 
both the non-polttlcal Improvement area and the organlzatton's w ~ s h  for a common 
solution indlcate a strong pull from the practltioners (Borjesson and Mathlassen 2004b) 
Further research IS necessary to ~dentlfy the ~mpacts of these factors 

Practitioners and researchers are adv~sed to try O L I ~  and s t ~ ~ d y  further tactlcs that SPI 
change agents can ~ l s e  to cross the chasm We need to undelstand and learn more about 
the per~ls  of the chasm to accomplish successful tnlplemeiitatlon and use of new 
~nnovatlons 

5 CONCLUSIONS 

Thls research focuses on an SPI tactlc to accomplish successf~il SPI ~mplementat~on 
The study carefi~lly analyzes an SPI lntt~atlve wl th~n  Erlcsson AB to Improve the 
change-request process and tool Moore's (2002) chasm IS ~ised as a framework from 
w h ~ c h  a speclal SPI change agent tact~c, called the guerrilla tact~c, 1s adopted The 
guerrdla tacttc ldent~fies how SPI change agents can choose a target group and meet ~ t s  
requirements to cross the chasm The authors vlew the guerllla tactlc as a speclfic 
Instance of Moore's down-the-bowlrng-alley tactlc, uhlch SPI change agents can use 
to assure successf~~l SPI lmplenientatlon The result from measurements based on tool 
use, tntervlews w ~ t h  practltioners, and extensive partlclpat~on by SPI change agents In 
the lnltlatlve tndlcates that the use of the guel-rllla tactlc faclhtated crosslng the 
dangerous chasm and made successfi~l SPI ~mplementatlon posslble Further research 
I S  necessary to understand and learn more about the use of different SPI change-agent 
tactlcs for crosslng the chasm 
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~ b ~ t ~ ~ ~ t  In this reflective paper, we examiue the roles aud nttribuies of ihe change 
agent in the context of the organrsational ~nnovation adopiion process. 
Various sliills and qualities are required and expected ofsuch a role, however 
wit and h~unor are not among those qualities t~p i ca l l , ~  emphasized in the 
subject literature Yet these rnay be essential ingredrents 111 the successfi~l 
management ofchange. We e.xamine the role of hunrour in the rvorlrplace in 
particular, as an empowernrent tool on one hand, and as a displa), of 
subvel-sion on the other. We note that the tmditional role anti ntlributes of the 
court jester exude those very qualities that might be niissing in tmditional 
descriptions ofthe change agent: deep insigllt, wit, and the ubrlity to exert 
strong mfluence through humor. We consider the notion ofthe corporate 
jester aud discuss whether suck a role may hold all). merit for the process of 
change management. 

1 INTRODUCTION 

Jester wanted. Must be mirthful and prepared to work summer 
weekends. Must have own outfit (with bells). Bladder on s t ~ c k  
provided if required. 

The Times, A u g ~ ~ s t  5 ,  2004 
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The above iidxert~sement appealed on August 5, 2004, In the situations vacant 
section of The (Londotz) T m e s  newspaper It mas placed bv English Her~tage, a 
government-sponsored agency charged w ~ t h  the protect~on of h~stor~cal  buildings and 
monuments, and they ne re  seeklng a jugglmg, joke-telling, part-t~nie entertamer for 
summer xbeekend events sponsored and promoted by them S ~ n c e  no offic~al "state 
jester" has been employed In the Unlted Kingdom slnce A ~ c h ~ e  4rmstrong Jester to 
Cha~les  I (a role Cromwell abolished 111 1649 followmg Charles' execut~on), Engl~sh 
Her~tage cla~med ~t as the f i ~ s t  state jester appo~ntment In England for more than 350 
years 

The jester is thus by no means dead In t h ~ s  theoret~cal and reflectwe paper, we 
re\iew relevant ~esearch literature on the subject (draw~ng on the work of Ackoff 
[1993], Otto [2001] and Welsford [I9351 In partlcular) to explore the  ole of the 
(corporate) jester as a change agent In organ~zatronal lnnovat~on In general, and 
t echno log~c i  change In part~cular Ackoff first mooted the ~ d e a  of the corpo~ate jestei 
in relat~on to change In thejo~irnal S'sterns Prnct~ce In 1993, but the paper 1s a short one 
and the Idea 1s giben llni~ted development Here we push the concept further as me 
cons~der the role of hum01 as a catalyst for diffusmg the resistance that goes hand-in- 
hand u ~ t h  uncertainty aro~ind the prospect of organlzat~onal change, espec~ally where 
the ~mplementat~on of new technology 1s lnvohed Although we w ~ l l  address the 
general role of humor, there w ~ l l  be a partlcular concern w ~ t h  the ~ d e a  of the corporate 
jester Lest confiis~ori arlse, \ce emphasize that In talklng of such comedic figures, we 
do not in the first instance mean those Informal clowns and buffoons that ~nhablt  most 
workplace enLIronments Instead, we are p r ~ m a r ~ l y  thmking of a kind of officially 
endorsed and empowered role that finds parallels In the appomted court jesters of 
medle~a l  Europe and elsewhere T h ~ s  bemg s a ~ d ,  much of mhat u e have to say appl~es  
to self-appomted folk figures as well as the formally sanctioned fool 

The subject of humor IS galnmg g ~ o u n d  (as we shall see) as a uorthy field of study 
amongst organizational scholars There IS a sporad~c d~scourse on emotlon w ~ t h ~ n  IS 
research, e g , aro~ind anx~ety and organizational leamlng (Wastell 1999, see below), and 
more recently on the Influence of moods on ~inderstandmg and action (C~borra 2002) 
However, the t o p ~ c  of humor has not been spec~fically addressed (to our knomledge) In 
relat~on to the adopt~on and ~mplementation of mformat~on technolog~es Nonetheless, 
~t IS our general contention that technological lnnovat~on is essent~ally a process of 
organizational change, and so the toplc of humor and the role ofjesters are well worth 
cons~dermg wlth~n our domam A s~mple  technolog~cal example w ~ l l  featlire In our 
reflecttons We w ~ l l  d~scuss  the role of the M~crosoft papercl~p as a kmd of techno- 
logical jester, a lbe~t  ajester that s~gnally hmders rather than facil~tates W h ~ l e  n e  have 
spec~fic concerns for the ~nformatlon systems domam, nelertheless some of the 
messages here ha\ egenelal ~mpl~cat lons  for the w d e r  field of organ~zat~onal studies and 
behavior 

In the next sectlon, we u ~ l l  d~scuss  some of the problenls dssoc~ated w ~ t h  change 
In sectlon 3, we cons~der the generlc role of the change agent, wl i~lc  In sectlon 4 we 
ralse the topic of humor In organlzatlonal settmgs In sectlon 5 ,  we r e t u ~ n  to the theme 
of the jester and the attr~butes required, and we cons~der the "vlrt~~al" jester made 
poss~ble by technology In the final sectlon, we d~scuss  ~mpl~cat ions  for the manage- 
ment of change and technolog~cal ~nnovatlon, along w ~ t h  our conclus~ons 



2 ANXIETY AND HUMOR IN 
ORGANIZATIONAL CHANGE 

The notion of bu.rilzesr ngilit)' is one that evokes images of a firni with the capacity 
to embrace change quickly, and at short notice, for the express purpose of gaining or 
maintaining competitive advantage where firms might operate in such arenas. Other 
organizations, for example not-for-profit lnstltutions such as local government agencies, 
may also have an Interest In dg~lity, although for different ideological motnatlons 
lnformat~on technolog~es are seen by some as enablers of the change process, and are 
cons~dered to be the very platform upon which busmess agi l~ty I S  predicated 
(Sambamurthy 2004) Business process reengmeerlng (BPR) e x p l ~ c ~ t l y  champ~ons the 
potentla1 of IT to effect revol~it~onary change In organ~zational structures and processes 
Dabenport (1993) speaks of process znnovatlon In older to h~ghlight the rad~cal,  
transformat~onal potency of IT Despite t h ~ s  rhetor~c, much IT-enabled change results 
In failure (Chang and Powell 1998, Wastell 1999) Software process innovat~on is a 
domam of special Interest to IFIP WG8 6 Here the ~mplementatlon of new tools and 
methodolog~es commonly ev~dences substant~al resistance and frequent rejection 
(Hardgrave et al 2003, 111 ari 1996,01 h k o n s k ~  1993) The c r ~ t ~ c a l  s tud~es of Kautz and 
McMaster (1994) and Wastell ( 1  996) provide tellmg ins~ghts Into the problematlcs of 
methodological change, narrating the fa~lure of two organizations to implement 
structured methods. 

We contend that failed change efforts reflect a failure to "itnfreeze" (Dent 1999; 
Lewin 1947), i.e.. to abandon the old institutional order. Organizations seek to preserve 
their current identities, unless there a powerful reason to do otherwise. Threats and 
crises drive change. Gersick's (1991) notion of discontinuous change as purrctuated 
equilibrium reflects the idea that the status quo will prevail in organizations  inl less there 
is a perceived need for change. Wastell et al. (2003), for instance, attribute the absence 
of a sense of urgent crisls as e x p l a ~ n ~ n g  the apparent resistance of local au thor~ t~es  In the 
Un~ted Kmgdom to the modernlzmg imperatives ofthe eGoLernment agenda "Shocks" 
ale requ~red to obercome t h ~ s  organ~zational Inertia "only when people reach a 
threshold of suffic~ent d~ssatisfact~on with ex~sting c o n d ~ t ~ o n s  [w~l l ]  they initiate actlon 
to resolve thelr dlssatlsfactlon" (Van de Ven 1995) The not~on of "problemat~zat~oi~" 
w ~ t h ~ n  actor-network theory (Latour 1987) s ~ m ~ l a r l y  reflects the need for innovations to 
ahgn aiound a perceived sense of threat as the first crit~cal stage In the process of 
technological innoLat1on McMaster et a1 (1997) portray the rejection of  a structured 
IS methodology In terms of the fallure to "problematlze" the sltuat~on In such a n a y  as 
to portray the methodology as the accepted solution to the troubles and diffic~ilties 
besetting the organization. 

Extant organizational structures and processes provide members of business 
enterprises and other organlrations with a sense of identity and security (Hirschhorn 
1988; Menzies-Lyth 1988; Wastell 1999). Such psychological fortifications will not 
readily be given up. Hence the paradox that projects explicitly aimed at change often 
result in a perpetuation or indeed a strengthening of the status quo (Molinsky 1999). 
C'hange requires organizational energy (Benjamin 1993), with a strong co!iective sense 
of crisis serving to align and engage key stakeholder groups in the innovation process 
(Benjamin 1993; Latour 1987). Defensive reactions often occur (Wastell 1999; Wastell 
et al. 2003) when severe threats are confronted. The threat-rigidity hypothesis (Bamett 
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and Pratt 2000) portlays a state of mternal paralys~s (strengthened ~nternal control, 
r e s t ~ ~ c t ~ o n  of ~nformat~on)  ellclted by cllses that thleaten to overwhelm the 
organlzat~on's ~epertolre of coplng responses R ~ g ~ d ~ t y  IS one leactlon to change 
lnnovatlon I S  another All forms of cr~sesprov~de tnnobatory opportunltles to deal m ~ t h  
problems, to unfi eeze old behav~ors, to de\ elop new mays of understandmg and actlng 
(Kovoor-M~sra et al 2001) 

The threat of change engenders unconscious plocesses m ~ t h m  ~ndlv~duals  (Bokey 
and Hede 2001) M. ~ t h  these processes servmg to provrde protection from the feehngs of 
anxlety that change e\ okes These defenses can obstruct ~ n d ~ ~ ~ d u a l s  from adaptmg to 
change, or they may fitnctlon adapt~vely as part of a posltlve engagement wrth reahty 
(Wastell 1999) Examples of negat~ve defenses, such as den~al,  d~sassoc~a t~on ,  projec- 
t ~ o n ,  and actlng out, are typ~cally eniphaslzed In psychodynam~c accounts of change, 
however, there are posltlve defenses too Humor IS one such coplng mechan~sm, w h ~ c h  
can help ~ n d n ~ d u a l s  e m b ~ a c e  the need for change and to work through the a n x ~ e t ~ e s  ~t 
can produce Bovey and Hede (2001) recent11 examlned the relat~onshlp between 
humor and organrzat~onal change In a survey of n ~ n e  organlzatlons undergomg major 
change efforts, they found humor to be assoc~ated m ~ t h  a "ready and w ~ l l ~ n g "  or~entat~on 
to change The maladapt~ve defenses, on the other hand, were assoc~ated w ~ t h  a reslstne 
d ~ s p o s ~ t ~ o n  

In t h ~ s  paper, we develop the d~sco~t r se  on lnnovat~on and res~stance by focusmg on 
the psycholog~cal dynam~cs that underl~e the process of o~ganlzat~onal  change S ~ n c e  
organlzatlons cont~nually shape (and are themselves In turn shaped by) soc~al  power 
~ e l a t ~ o n s ,  emot~onal and pollt~cal forces are h~glily ~elebant in relat~on to the p o s s ~ b ~ h t ~ e s  
for, and defenses agamst chdnge (Vmce 1996) Spec~fically, we examlne the role of 
humor as e~ther  a fac~l l ta tne or a subvers~ve agent In part~cular, we w ~ l l  exanme how 
humor m ~ g h t  be expressed and reallzed In the workplace t h r o ~ ~ g h  the actlons of agents 
of change As Dyer (1984) noted two decades ago, change agent tralts, ~ n c l u d ~ n g  volce, 
appearance and other phys~cal and psychological attl~butes, w ~ l l  have consequences on 
the outcome of the ~mplementat~on project 

3 THE CHANGE AGENT 

The role of the change agent is assumed to be critical to the successful imple- 
mentation of new technologies (Rogers 1995). The change agent acts as a link between 
the change agency (those promotmg the innovation). and the client system (the potential 
adopters of the ~nnovation). As a professional protagonist, be it teacher, consultant, 
public health worker, development worker, or salesperson (ibid., pp. 336-370), the 
change agent thus occupies a privileged pos~tion In the process and the situation. 

3.1 Attributes of the Change Agent 

The term change agent has been in use since at least the early 1960s (Nielson 196 1 ; 
Rogers 1962) and the role is deemed by many to be critical in the innovation-adoptioc 
process. Despite this, there has been remarkably little research on the subject of change 
agents or of the qualities and attr~butes they might be expected to possess and exude. 
Detailed definitions, attributes, and descriptions tend therefore to be thin on the ground. 



Somenhat b~zarrely, In tmo book w t h  the phrase "chdnge agent sktlls" In the t~ t l e s  
(Egan 1988a, 1988b), no entry foi "change agent" appears tn the mdexes Nor does 
there appear to be any reference to the phrase In the books' Seem~ngly a ~ m e d  at the In- 
house practitioner, these books present models composed of p r e s c r ~ p t ~ ~  e sequences of 
actlon that the author says companies need to ~mplement ~ f t h e y  seek and expect to attain 
successf~tl change towaid a notlon of excellence They are not spec~fically about change 
agents 

Elsenstem's wonderfiilly ent~tled The Prlntuzg Prerr ns an Agent of Cliaige 
Conzn~unccntcorzs and Cul t~~rn l  Trarzsfornzatzorrs cn Early-Modem ELL/ ope (1979) and 
Laver's Irfonnatzon Technolog) Agent of Clrnnge (1989) s~mtlarly have no index 
entries for change agent However, these two scholarly works at least have the 
respective merlts of suggesting, if only In t h e ~ r  t~tles, that change agents need not be 
I~mited to human beings but (cons~stently w ~ t h  actor-network theory) mrghtjust as eas~ ly  
be nonhuman 

Some attributes for change agents are mferred f r o r  the roles descrtbed by Rogers 
(1995, pp 336-337), and these are that the change agent sho~tld 

possess "superior" technical knowledge of the innovation to that of client 
develop a need for change 
establish information exchanges 
diagnose problems 
create an intent to change 
translate that intent into action 
stabilize adoption (prevent disconttn~iance of the innovation) 
achieve a terminal relat~onship w ~ t h  the cltent (meaning that after adoption, he 
is no longer required) 

Further insights are derived from other sources. For example, Clarke (1994) says that 
other fimctions of the change agent are 

to destabilize the status quo (before any organizat~on can change. it must first 
be unfrozen from its current ingrained practices, as noted above) 
to induce a level of anxiety in the would-be adopter regarding the possibil~ty 
of not changing that exceeds the tiatural increases in anxiety induced by the 
prospect of change: in other words creating the perception that the current 
ways are not working 
breaking rules; this is an essential part of innovation, and means heading in a 
direction that is quite opposite to that of everyone else 

Turner et al. (1996), in discussing the project manager as change agent, require 
adoption of the roles of internal consultant, team leader, and ambassador. Dyer (1 984) 
suggests the change agent might be called a facilitator, consultant, OD practitioner, or 
some other title, but that the essential qualities for success are levelmg (honesty) and 
sharing (communicating) with the client. He adds that personality traits and voice and 
other physical attributes of the change agent w ~ l l  affect the change process, a l t h o ~ ~ g h  
exactly how and in what kinds of ways are not clear. 
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In thls paper, we broadly concur w ~ t h  Dawson (2003) a ho s~ipports the clalms of 
Buchanan and Story (1997), that the notlon of a smgnlar change agent  ole IS ~ ~ l t ~ m a t e l y  
flawed, as there are both multiple agents of change and mult~ple players who entel and 
are drawn Into the po l~ t~ca l  arena of change management Moreover, In lme wlth 
Bacharach and Baratz (1962), whlle certam expl~clt  actlvltles can be ~den t~f ied  as 
poht~cal,  these actlons may only represent the t ~ p  of the pol~t~cal  ~ceberg, for ~t IS the 
decls~ons that are not made, the options that never arise. and the volces that are never 
heard that folm an ~ntegral part of the pol~tlcal process, ~f not ~ t s  prlmuni ~nobde  

In short. all stakeholders In the system Into wli~ch ~t I S  planned that change be 
~ntroduced are st1 lctly change agents and these will have an effect on the process Whlle 
t h ~ s  IS so, we w ~ l l  be p r ~ m a r ~ l y  concerned here wlth those ~ n d n   duals formally appomted 
to the role They may be human or they may not be But by u hatever means the change 
agent IS descr~bed In the literature, qual~tles that qulte pos~ t~ve ly  do NOT routlnely 
emelge from the descr~pt~ons (yet may be crltical for the successf~~l ~mplementatlon of 
change) are those of humor and wit 

4 HUMOR AND ORGANIZATIONAL CHANGE 

Although the role of humor in organizational life is a neglected area, we have noted 
the recent upsurge in research on humor in organizational studies. The broad view that 
has emerged sees humor as essentially fimctional for the individual, i.e.. that humor is 
used by individuals for a range of practical purposes (Thomas and al-Maskati 1997). 
The work of Kahn (1989) has been particularly influential in summarizing much 
previous research. Kahn ident~fies six principal f ~ ~ n c t ~ o n a l  roles for humor in organi- 
zational settings (paraphrased from Thomas and al-Maskati). 

Copir~g. Humor enables people to detach themselves from potentially 
threatening situations, enabling them to maintain their self-lmage. Faced by 
collective threats, humor serves to generate cohes~on within the group; 
laughing together forms an immediate social bond. 

Refrarnirzg. Humor allows people to separate themselves from dominant and 
conventional definitions of reality, constructed through prevailing power 
relations. By presenting alternative interpretations of situations, it becomes 
possible to envisage change to the status qllo. 

Communicating. Humor enables painfill or dl f f ic~~l t  messages to be conveyed 
in nonthreatening ways. Because humor has a frivolous face, serious messages 
that might have negative consequences for either or both parties may be 
transmitted safely. 

Expressing hostility. Humor may be used to express aggression, hinting 
indirectly at hostile feelings that would be inappropriate or dangerous to 
express openly. 
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C O I I S ~ I . L I C ~ ~ ~ I ~  identities. Humor can contribute to the forniat~on of ~n-group 
cult~lre, helping members to maintain their identitles and the11- dlst~nctlveness 
from others. 

In genelal, Kahn contends that humor serves to enable ~ n d ~ ~ ~ d u a l s  to man~pulate 
psycholog~cal d~stance Faced with an external threat, for example, humor helps lndn ~ d -  
uals cope by both increasmg the members' d~stance from the threat and by bringmg 
members  close^ together In organizat~onal settmgs, humor thus enables members to 
deal u ~ t h  the anib~guous, ~lncertam, and pohtlcal charactel of organ~zat~ons as nell  as 
the tenslolls that arise from their engagement In d l~ena t~ng  organ~zat~onal systems 

Hum01 can certamly play a key role In fac~l~tat lng o ~ g a n ~ z a t ~ o n a l  change Brltlsh 
A~rways '  much-publ~clzed employment (see below) of a corporate jester prov~des a per- 
tlnent example (Westwood 2004) Another illustration IS prov~ded by the employment 
of a "humor consultant" by one firm to run staff uorkshops when they l a ~ d  off 40 per- 
cent o f t h e ~ r  employees The egregious claim IS made that t h ~ s  debice helped mlnlmlze 
the negatlve responses normally associated w ~ t h  d o w n s ~ z ~ n g  ( ib~d)  Oberall the pub- 
Ilshed I~ te~a tu re  of whatever provenance tends to emphas~ze the pro-managella1 virtues 
of humor, whether ~t be stimulat~ng creatlvlty, lmprovlng decwon mak~ng,  enhancmg 
morale Impro\ tng group performance, or remforcmg corporate cult~lre Barsoux ( 1  996) 
for Instance, enthus~astlcally alludes to the "dlwdends of humor' as follons 

humor closes the communlcatlon gap between leaders and f o l l o ~  ers, ~t makes 
o ~ g a n ~ z a t ~ o n a l  conf~~s ion  more bearable, ~t draws attentlon to areas In need of 
change, lt fac~l~tates  change and encourages plurality of vislon In short, ~t 
breaks down barr~ers between people and makes an organlzatlon more 
partlclpatlke and lesponslve It follows that an env~ronment w h ~ c h  1s amenable 
to humor M 111 also fac~litate organ~zat~onal learnmg and reneu al 

5 CORPORATE JESTER AS CHANGE AGENT 

At the begmn~ng of thls paper, we referred to Engllsh Her~tage and the adver- 
tlsement ~t placed In The Tunes on August 5,2004, along w ~ t h  the clalms ~t made forthe 
appointment b e ~ n g  the first of ~ t s  klnd for over 350 years Intr~gumg as s~lch a c l a ~ m  
sounds, ~t IS, alas untrue Engl~sh Her~tage IS hardly the "state" for one thmg As 
fanclfi~l and unencumbered by the mconvenlence of fact as t h ~ s  may be, it nonetheless 
d ~ d  have the Instant effect of attracting world-wlde m e d ~ a  attentlon Subsequent cover- 
age In artlcles In newspapers, magazines, and on t e l e v ~ s ~ o n  and r a d ~ o  stations across the 
globe was extenslve It was a very successf~ll p ~ ~ b l l c  relations exerclse Nonetheless 
and desp~te  t h ~ s ,  there are a number of professional jesters In C I V I C  andlor mayoral 
employment across the United Klngdom 

For example, Jonathan the Jester, awarded the t ~ t l e  European Jestel of the Year in 
1999 by the UK's Nat~onal Gudd of Jesters, wa, appomted In 1997 as jester to the 
mayor (and thus the people) of Sal~sbury, a med~eval tomn in Wlltshrre, southwest 
England HIS  du t~es  are to the commumt~es of Salisbury, and to fund-rals~ng for 
charitable causes Other c~ t l es  have also appo~nted offic~al jesters These Include 
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Sylvester the Jester of Lelcester,' Justln Andrews, jester to the clty of Oxford, and 
Peterkin the Fool to the city of Br~stol 

The Udt~onnl Guild of Jesters, for uhich Jonathan the Jester currently holds the 
office of secretary and acts as ~ t s  spokesperson, has over 30 fi~ll-time p~ofess~onal  
members Thev estimate that there may be as many as 200 jesters curlently working In 
England (many of these are talented part-tlme enthus~asts, including Nlgel Rode], a k a 
Kester the Jester the successful cand~date for the post advertised by English Heritage) 
In addition to the annual Tltlmg Ceremony, the G u ~ l d  organize frequent tnoots (convo- 
cations ofjestcrs) in speclfic locations where they are happy to exerase their skills In 
return for a fen j n ~ s  of ale, and they act as an offic~al voice for the d~sparate jester 
communities of England 

5.1 The Corporate Jester 

There hahe been advocates for the appomtment of corporate jesters for at least a 
decade-and-a-half (Ackoff 1993, Kets de Vrles 1990), and real-llfe appolntnients of 
corporate jesters have Indeed taken place These include, for example, Paul B ~ r c h  
appointed In 1994 as Corporate Jester to Br~tlsh Alrways by Colm Marshall, former 
CEO of that organ~~at lon.  In order to " s t ~ r  th~ngs  LIP" (Sittenfeld 1998) Paul ~ ~ s e d  his 
appointment to promote creattvlty, show managers that just because they were boss dld 
not mean they were right, and to say the thlngs that most people are generally afra~d to 
say, at least publicly on record wl th~n  t h e ~ r  own organlzatlons 

Accord~ng to Ackoff (l993), the corporate Jester must be able to 

stimulate and dlsrupt the status quo 
recreate and provlde the pauses that refresh the purs~nt of change 
inspire creative transformations and help sustaln them 
apply inclsne and hunlorous revelat~ons ofthe t r ~ ~ t h  of their organizations and 
those who manage them 
ask q~ ies t~ons  that othels dare not ask 
pro\ ide unexpected answers and be able to reject commonly held assumptions 

about their soc~al  systems 
seek power "to ~nfluence" rather than power "over" those who can brmg about 
change 
express opmons authorltat~vely, based on acute observation and sound theory 
be corporate conscience, constructwe cr~tic,  and thorn in the slde of manage- 
ment through wit and humor 

The role of the corporate jester is not dissimilar to that of the "sage fool" of older 
times. Such comic individuals exercised a check on kingly hubris by reminding thc 
monarch of the transience of sublunary power and the fallibility of all human authority. 
Attentton was drawn to the pursuit of foolhardy actions, offerins the king a counter vtew 

'For readers who may not know, Leicester is pronounced "Lester." 
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to the sycophancq of fawnlng courtiers As Kets de Vrles (1990) has argued, the 
re la t~onsh~p of the corporate jester to organlzatlonal leadelship is the same to balance 
the hubris of the latter and engage wlth senlor executives In an o~gan~zat lonal  drama 
dealing humanely and wlsely w ~ t h  fundamental issues of human nature 

Shakespeare's fools pro\ ~ d e  famil~ar l~terary examples of the sage-fool genre In 
a classlc essay on the fool In Kmg Lear, Knlghts ( 1  959) observes that the fool "speaks 
to (and out of) a qnlte d~fferent older of apprehension h ~ s  funct~on is to d~sturb w ~ t h  
glimpses of confound~ng truths that elude rat~onal defimtion " The comlc garb of the 
fool's banter pro\ Ides an obfuscat~ng wrappmg (another distanc~ng dev~ce)  dround 
messages that, had they been directly delnered, r ~ s k  bringmg mdlgnant mrath upon the 
head of the Impertinent crltlc The followmg exchange from the play provldes a neat 
illustrat~on 

Fool: 

Lear: 

Fool: 

Kent: 

Fool: 

The Lord that counseled thee to glve away thy land, 
Come place him here by me, do thou for him stand: 
The sweet and bitter fool will presently appear, 
The one in motley here, the other found out there. 

Does't thou call me fool boy? 

All thy other titles thou hast given away; that thou was born with 

This is not altogether fool my lord 

No, fa~th,  great lords and men will not let me; if I had a n~onopoly 
out. they would have part on?; and ladies too, they will not let me 
have all the fool to myself; they'll be snatching. 

Unpalatable truths are imparted, but in a facetious, tangential manner that allows the fool 
to dance cleverly out of reach. A dangerous thing indeed to dub a king a fool, and the 
fool nlmbly treads a dangerous line whilst pressing home his critique. 

5.2 Virtual Jesters? 

We earlier commented that change agents need not be human. Can we assume, 
then, the same ofjesters? The answer is yes, and one that immediately springs to mind 
is Ronald McDonald, a virtual corporate clown who is as essential a trade mark to the 
McDonald Corporation as the large yellow "M" that spans the globe. 

Another of interest to us is the Microsoft paperclip, which combines some of the 
traditional attributes of the jester, namely wisdom (it guides us throuah our own 
ignorance to "correct" behavior) and humor. We have more to say about this virtual 
technological jester in the next section. 
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5.3 The Significance of the Jester in a Technology Setting 

Here n e  will agaln make analogles to the notion of a kmgdom and the courtjester 
The kingdom IS portrayed as the personal conip~itei (PC), grantmg the user the role of 
the monarch In the realm of the PC, the court jester 1s portrayed as the M~crosoft 
papercl~p 

The object~ke of thls exerclse 1s to ~llustrate how the developers of the Microsoft 
office package have reinvented the formallzed role of a teaser w ~ t h  the IntentJon of 
maklng ~t a part of our daily work The M~crosoft paperclip accon~modates many of the 
features \+ h ~ c h  characterize the court jester, as noted above Additionally, the paperclip 
purports to take the role of a change agent The recommendat~ons prov~ded by the c l ~ p  
Intend to help the user make better use of the software appl~cation, In the place of the 
normal t~ltorlals \+here the user IS in charge of a hen to get instruction on how to use the 
software appl~cation The paperclip activates itself when ~t assesses that the user can 
~ ~ s e f i ~ l l y  benefit from getting adwce on hon to make the best use of the software 

Contrary to the sage fool and the corporate jester, ~t is dublous lf the papercl~p jester 
supports successfi~l ~mplementat~on or if ~t IS rather a hlndrance No challenge to the 
status quo I S  offered. no alternat~ve realty held LIP to the user, although there IS clearly 
an Inkitation to explore mole ofthe dommant one pro\ ~ d e d  by the application Although 
there are traces o f w ~ s d o m  in the suggestions the M~crosoft paperclip Imparts to the user 
most ( ~ f  not all) users of  the M~crosoft office package known to the authors find the 
feature extremely annoying They lmmedlately choose the optlon "Hide" to avoid 
getting adv~ce  on how to make the best use of t h e ~ r  software apphcat1ons1 

From this pelspectlve, the efforts of IT jester as a change agent have falled At the 
first possible chance, the usel will d~scontlnue the ~nformation exchange relationsh~p, 
nhlch IS one of the first steps necessary In the process of supporting further acceptance 
of an Innovation (Rogers 2003, p 369) As an exerclse In humorous change agency, ~t 
is an act, like an u n f ~ ~ n n y  clown, that dles on ~ t s  feet 

5.4 The Jester as Change Agent 

It IS aiguable that jesters can operate as change agents, or at least that the two roles 
can learn from each other In t h ~ s  sectlon, \be consider the respectwe q u a l ~ t ~ e s  and 
character~st~cs further. through mapplng the attr~butes of the change agent as descr~bed 
by Rogers (1995) and Clarke (1994) agalnst the attr~butes of  the corporate jester 
specified by Ackoff (1993) We ~ n c l ~ ~ d e  these In Table 1 

There are many general s lmilar~t~es  and some significant dlfferences in the attr~butes 
of each, although we would argue that those ofthe corporate jester represent a far rlcher 
more human personlficatlon (apart from the fact and beside whlch they are a lot more 
fi~nl) By cornpallson, the p i c t ~ ~ r e  that emerges of the change agent, espec~ally as 
descr~bed by Rogers is a somewhat dry and sober one, although Clarke's contributions 
Introduce a fa, more radlcal element than hould otherwise be the case 

It 1s when cons~derlng the d~fference phases of a change effort that the clearest 
d~fferences emerge Change involves questioning of the extant order, the envlsaglng of 
a new real~ty, followed by the technical uork mvolved In buildmg the new vlslon It 1s 
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7hbie 1. Attributes of the Change Agent and the Coruorate Jester 

I The Change Aeent The Cor~orate  Jester 

I Create an intent to change (and) 
translate that intent into action (Rogers 

(Rogers 1995) 

Diagnose problems (Rogers 1995) 

( Break rules-essential for innovat~on: 
head in opposite direction to everyone 

client (Rogers 1995) 

Superior techn~cal knowledge (Rogers 1 1995) 

Induce a level of anxiety in the would- 
be adopter system related to not 

I changing (Clarke 1994) 

Stimulate and disrupt the status cpo 

Recreate and provide the pauses that 
refresh the pursuit of change 

Inspire creative transformations and 
help sustain them 

Apply ~ncisive and humorous revela- 
tlons of the truth of their organizations 
and those who manage them 

Ask questions that others dare not ask 

Prov~de  ine expected answers and be 
able to reject commonly held assump- 
tlons about t h e ~ r  soclal systems 

Seek power to influence rather than 
power over those who can bring about 
change 

Express opinions authoritatively, based 
on acute observation and sound theory 

Be the corporate conscience, construe- 
tivc cr~tic and thorn in the side of 
management through wit and humor 

the latter area where the roles most clearly diverge. The jester is not,pnr excellence, an 
iniplementer. His is not the mundane bus~ness of detailed plans, new management 
structures, targets, and deliverables-the q~iot~dian banalities of project management. 
Doubtless comedic talents ease the fears and anxieties that surface during implemen- 
tation, as we have a r g ~ ~ e d  above. But it is as crltlc and visionary where the jester most 
clearly scores, i.e., the use of humor to provoke debate and challenge the status quo. 

6 DISCUSSION AND CONCLUSIONS 

The role of the jester in human society appears to be one that is universally recognized 
and embraced by all cultures and In all times, a role that clearly has considerable social 
value and importance. Otto (2001) provides many anecdotal accounts ofjesters from 
ancient Persia, from China, from the native peoples of the Americas and Australasia, 
plus the European court jcster with which many of us are familiar. Welsford (1935), 
too, provides accounts of jesters from h~story, and fictional jesters from literature. 
Modern jesters have become stars of the clnema (e.g., Charlie Chaplin) or stand-up 
comedians. It can be no coincidence that three of the world's highest paid television 
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personalities in recent times are successf~~l jesters. Ray Romano is currently the highest 
paid TV star (Sibbald 2004). Before h m ,  Kelsey Crammer held the title, he in turn 
succeeding Jerry Seinfeld. 

The general thrust of academic as well as practitioner writing tends to promote a 
broadly benign view oforganizational comedy. Its subversive side is seldom mentioned. 
Westwood (2004) addresses this seditious aspect, ~lsing the example of a corporate 
comedian to explore this darker role. Westwood's account stresses the limited prero- 
gative of such hired jesters. Whether traditional jester or corporate comic, the fool 
presents an alternative reality, a different way of frammg the preva~lirig situation. So 
much of humor works in this way; indeed, that is arg~lably its primary psychological 
dynamic, the questioning of the dominant reality, the status quo, by whatever comedic 
form it assumes: lampoonery, satire, farce, irony, slapstick. But herein lies its subver- 
slve I~mit.  To work as humor, there must be relief after the tension, the discomfort 
created must be resolved, with a return to the dominant reality. For a moment, the v e ~ l  
is lifted, but normality must be restored if laughter is to erupt. Think of the clown 
gesticulating a gun at the circus audience. The gun is fired, and a flag pops out 
emblazoned with the word "Bang." Were the gun real and people k~lled, there wo~lld 
be no humor, only tragedy. 

Writers such as Westwood thus contend that humor is inev~tably and symbiotically 
contained by the dominant reality. Its s~lbversive power is ever constrained. The cor- 
porate jester and the sage fool are hired hands, operating under the license of those In 
power. They cannot go too far in poking fun and challenging the authority on which 
they depend, biting the hand that feeds them. Lear's Fool well shows this, and by 
avoiding confrontation, he is ultimately impotent to deflect the King from the folly of 
his intended purpose. Equally, we would hardly expect Microsoft's paperclip to give 
the real advice some would say it sho~dd impart around the use of the company's pro- 
ducts! The subversion of humor then, in Westwood's view, is exactly the opposite: it 
reinforces power relations rather than undermining them. The licensed banter of the fool 
only serves to remind the audience who is really in charge! Ironically, then. the pre- 
vailing hierarchy tends to be strengthened by comedic performance, however irreverent. 

But is this always so? Can humor never be a weapon, a subverslve agent? Where 
the fool is licensed, the humor sanctioned by the ruling group, thls will surely be the 
normal outcome. But in conflictual s~tuations, the articulat~on of an alternative reality 
and the attack on the status quo can undermine the dominant elite. Taylor and Bain 
(2003) reject the view that humor always contributes to organizational harmony. They 
describe the case of a call center where satire and joklng not only served to provide 
relief from the routine of call center life, but contributed to the development of a 
vigorous counterculture that conflicted with corporate aims and priorities. A group of 
activists exploited humor to help make trade  mio on ism a pop~dar idea and to weaken 
managerial authority. 

In conclusion, humor (and its fomial embodiment in human or nonhuman jesters) 
plays an important role in human life. In organizational settings, although it may some- 
times question the prevailing power relations and the dominant ontology, overall it is 
constrained in this critical function, tending inevitably to remforce the status quo. 
Change agents invariably operate under the sanction and management of the existing 
hierarchy; their role is not to overturn the dominant regime. If change occurs, it is the 
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transformat~on sought by the rul~ng c l~que  As an instrument of the establ~shed older, 
humor thus generally works to promote organizat~onal I~almony I n  this role, ~t can 
cled~ ly ease the dynam~cs of change, w h ~ c h  1s therapeut~cally valuable In these turbulent 
tlmes emblemat~zed by the aglle busmess The benefic~al \ d u e  of "fim at n ork" as a 
means of d ~ f f i ~ s ~ n g  organvat~onal stress 1s advocated by Redman and M d t h e ~  s (2002) 
\\ho recount the attempt of a major retall organlzatlon to Inst11 such a "fim culture" 
(through h u m o r o ~ ~ s  newsletters, fancy dress events) W h ~ l e  some success I S  cla~med 
there are o b v ~ o ~ ~ s  cautions In lookmg to such crude attempts to manlp~~late  c ~ ~ l t ~ l r e  In 
order to lesolve deep-seated organizat~onal malase  and realize sustainable Implove- 
ments In performance Nonetheless, the authors conclude that "the Idea of the post- 
modern manager and the management consultant [ I  e , the generic change agent role] as 
the c o ~  porate jester IS not without ~ t s  immediate appeal " 

The natu~al state of any organlzatlon 1s that of autopoetlc reproduct~on whlch 
~ n e \  ~tably enta~ls  reslstance to change (Porra 1990) As \\e noted above, organlzatlons 
are hcld together by powerful forces w h ~ c h  tend to malnta~n the status quo The 
Imperatlve to change ~nev~tab ly  evokes lnsecurlty and stress, and humor can help allay 
the anvletles assoc~ated w ~ t h  innovation, overcoming the ~ n e r t ~ a l  forces embedded In the 
social defense structure of the organlzat~on, but at the same t ~ m e  creatmg a sha~cd  fund 
of cathdrtrc stones to malntaln social cohes~on In tlmes of stress and ~lphedvdl Humor 
In organlzatlons IS above all a palhatlve, not a subvers~ve force In relat~on to techno- 
logical change, this role 1s clearly mamfest in the burgeonlng colpus of comp~~ter  jokes 
d~rected at an array of predictable targets Searching the Internet w ~ t h  "jokes and 
M~crosoft" as keywords yields (as mlght well be imagmed) a good clop of mirthful 
Images and verbal banter, In w h ~ c h  the much-abused papercl~p recelbes ~ t s  deselked 
share of r ~ d ~ c ~ r l e  (e g , the egregious offer of help to the nrlter of a s~uclde note') 

Hum01 thus prov~des a welcome d~stractlon from the threats to jobs and secuIlt> 
that are associated In the popular ~maginat~on w ~ t h  technolog~cal change There I S  

clearly a cathartic role for the jester (and humor 111 general) In easlng the paln of change 
although mept implementat~ons (s~lch as the paperclip) prov~de a cautlona~y tale 
Innobators need also to be aware of the s ~ ~ b v e r s ~ v e  role of humor to draw together and 
rnob~l~ze  forces of reslstance T h ~ s  I S  a particular problem for our field where the 
w~despread prevalence of spectacular IS fa~ l~ l res  provldes a fecund source of h ~ ~ m o r o u s  
atroclty storles to be told w ~ t h  a wry, sub\ers~ve edge Humor though, In whatever form 
it m ~ g h t  take, IS a natural part of bemg human-enhancmg joy, amel~orat~ng pam, and 
bulldmg socml bonds It 1s a neglected area of study In our field, and one that w o ~ ~ l d  
clearly benefit from further research (especially of an ethnographlc character) to brmg 
out the role humor plays (formally and ~nformally) In facll~tatlng or hmdcrlng change 
and ~nnova t~on  By way of ending, we w ~ l l  glve the final word to Thomas Sydenham, 
17Ih century physman and philosopher 

Tlze arrival o f a  good clown exercises a more benejicinl injluence 
upon the health of u town than of twentj, asses laden with drugs. 
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Abstract This empirical sfudj) examines the potential of RF(D technologj, to increase 
the business agility and coordinatiolz of inventory supply chain sp-terns The 
bullwhipeffct is a logistics nzanagernentphe17omer~on in supp l~  chain systems 
that is characterized by a lack of business agility This studj. exarnules the 
potential of radiofrequency icientijication (RFID) technology to increase the 
business agiliv and coordination of inventor), supplj) chai~l sjxtenl.c, greatly 
reducing the bullwhip efect throt~gll timeb inforn~ationprovided througho~~t 
the supply chain. An e,rperinlent ofone group o f15  teains using a sitnulated 
RFID-enabled supply cham system conlpared nzean team costs iiith those of 
a control group of 15 teams, providing empirical evidence that RFID- 
technology can increase a supply chain 's business agilig,, as tnan~$ested bj. a 
reduction in inventory holdmg and stockout costs. 

1 INTRODUCTION 

This study examines the potential of radio frequency identification (RFID) tech- 
nology to increase the business agility of inventory supply chains by mitigating what is 
known in supply chain management literature as the "bullwhip effect" (Lee et al. 
1997b). RFID technology has received much attention in recent years as retailers and 
manufacturers such as Wal-Mart, Gillette, and Target have committed themselves to 
~mplementing this technology into their supply chain information systems. Logistics 
l~terature suggests that RFID technology increases the agility of supply chain systems 
and gives companies a competitive advantage (Kinsella 2003). RFlD tags are analogous 

'This research was sponsored by the Kevin and Debra Rollins Center for eBusiness at 
Brigham Young University. 



to barcodes that wrelessly transmlt the11 serial number to ~n-stole scannlng mach~nes 
(Atock 2003, Robertson, et al 1999) Thls mtomat~c  self-ldent~ficatron process 1s a 
gleat Improvement over t rad~t~onal  barcodes T~adrtlonal barcodes typically require 

employees to physically scan each ltem Because trad~tlonal barcodes requrre a I~ne-of- 
sight vleu of a barcode In order to scan the sel~al  number, barcode scannlng I S  Iabor- 
rntenslve and I S  ~ls~ral ly  only performed at the checkout leglster (Sarma et a1 2001) 
RFID c h ~ p s  add a nominal cost to each ltem but enable supply chdrn ~nformat~on 
systems to easlly scan Items throughout the supply cham, potentially enablrng managers 
to v ~ s u a l ~ z e  exactly how m ~ ~ c h  Inventory exlsts In the supply cham, and therefore knou 
how much more mventory needs to be purchased or produced 

Proponents c l a m  that RFID technology can potent~ally enable supply cham 
managers to okercome problems caused by ~mperfect or ~nsufficrent ~ntormat~on 
Inhelent In culrent Inventory management systems ( W I D  Forum 2003) The b~ i l lwh~p  
effect I S  a well-known problem withm supply chain management hterature that drrectly 
relates to bus~ness a g ~ l ~ t y  from an lnformatlon Systems standpomt (Bomersox et al 
2000, Lee et al 1997b) Information systems can increase busmess a g ~ l ~ t y  by pro! l d ~ n g  
b~lsmesses u ~ t h  current, relevant mformat~on from which managers can make better 
~nformed decisions The bullwh~p effect 1s a supply cham phenomenon In bbh~ch 
Imperfect mventory rnformation 1s ampl~fied as ~t 1s transmitted through the supply 
cham, result~ng 117 rncreaslngly mefficlent inventory order levels In a supply cham 
system wlth low coordrnation, supphers gauge consumer demand by observ~ng orders 
made by reta~lers However, retaller orders are usually Inflated due to safety stock-an 
Inventory buffer used to allow for fluctuat~ons In consumer demand (Ster man 1989) 
Retaller orders then offer a dlstorted wew ofconsumer demand The d~s to r t~on  of actual 
consumer demand worsens as each successwe tler In a s ~ ~ p p l y  cham adds ~ t s  om n le\ el 
of safety stock to the orders ~t requests By the time the ~nformation reaches the top of 
the supply cham, the ~nformat~on  IS grossly d~storted and most adversely affects top- 
level manufacturers (Lee et al 1997a) In the bullwh~p analogy, top-level manufactu~ers 
represent the tlp of the bullwhip that IS finally cracked 

The term btdlnhzp effect was comed by Proctor and Gamble management who 
not~ced an ampl~ficat~on of ~nformatlon d~s to r t~on  as order informat~on traveled up the 
supply chain (Lee et al 1997b) However, amplrfication of lnformat~on d~stor t~on was 
knoun to supply chain management researchers long before the term birllwh~p effect 
came mto common use For example, in 1958, Forrester presented a n~rmber of 
simulated case studles detall~ng the d~s to r t~on  of order mformatron that o c c ~ ~ r s  along a 
s~lpply cham In one computer-simulated study, a 10 percent Increase In retall sales 
caused retallers to lncrease mventory orders by 10 percent, which In turn u as matched 
by a I6 percent and 28 percent Increase in orders by d~str~butors  and warehouses 
respect~vely Flnally, the manufacturers mcreased output by 40 percent (Forrester 
1958) Forrester concluded that the var~atlon ampllficatlon observed In supply chams 
M. as due In part to communlcatlon delays and dlstorted informat~on More recent s t ~ ~ d l e s  
have also pointed to ~mperfect informat~on as the root cause of the bullu hrp effect One 
study mvolved a serles of experiments uslng a role olaymg game called the Beer 
D~str~butlon Game, whlch was developed at Massachusetts Inst~tute of Technology 
(Sterman 1989) In thls study, Sterman used the Beer Distr~butlon Game to show how 
ilslng rncomplete data to make inventory ordering d e c ~ s ~ o n s  leads to wlde Inventory 
fluct~iatlons In the supply cham More recently, a study deahng w ~ t h  mathemat~cal 



econometrics showed that demand s~gnal  processmg, the pract~ce of gaugtng demand 
fioni the order ~nformat~on ofthe next downstream supply chammember, IS a s~gn~f ican t  
factor of the bullwh~p effect (Lee et al 1997a) The above-ment~oned stud~es show that 
~mperfect ~nformat~on In the f o ~ m  ofdrstortlon or delays contr~butes s~gn~ficantly to the 
bullwh~p effect 

Although the techn~cal merlts of W I D  are well documented, the technology IS st111 
emergmg and there I S  l~t t le  ava~lable mformation that exammes the capab~l~ ty  of RFID 
technology to mltlgate the bullwh~p effect On the other hand, u hile many ofthe s t ~ l d ~ e s  
clted above present theoret~cal models and s~mula t~ons  examlnlng the bullwh~p effect 
these studles do not take Into account the advantage of the added ~nformat~on now 
ava~lable through RFID technology 

The purpose of the present study was to empmcally hnk prevtous research on the 
bullwh~p effect to the potent~al of RFID supply cham ~nformat~on systems to Increase 
supply cham aglltty and thereby reduce the bullwh~p effect T h ~ s  resea~ch employs a 
s~mula t~on  mtended to ~evea l  the extent of RFID technology's Impact on a vert~cal 
supply clia~n system In so do~ng ,  t h ~ s  study helps to establ~sh prlnc~ples of RFID 
technology that can be fi~rther added to and expanded RFID technology has the 
potentla1 to ovelcome the b ~ t l l w h ~ p  effect's ampl~fied Inventory ~nformat~on d~s to r t~on  
by p r o v ~ d ~ n g  each tler of a s ~ ~ p p l y  cham w ~ t h  accurate real-ttme mformat~on of 
inventory allocat~on v, ~ t h m  the s ~ ~ p p l y  cham Because t h ~ s  study exammes the affect of 
enhanced mformation, the proposed expe~lment does not ~ n \ o l \ e  RFID tags Instead, 
a s ~ m u l a t ~ o n  IS proposed that mlnilcs an mventory supply cham system that IS enabled 
w ~ t h  W I D  technology 

2 OPERATIONALIZING THE CONSTRUCT OF 
INVENTORY MANAGEMENT EFFICIENCY 

Because imperfect information is so central to the occurrence ofthe bullwhip effect, 
this study proposes that addit~onal information available t h r o ~ ~ g h  the use of RFID 
technology will enable inventory managers to achieve the construct of regulating 
inventory stock withtn an appropriate range, that is, setting "the inflow rate so as to 
compensate for losses and usage and to counteract dist~trbances which p ~ ~ s h  the stock 
away from its desired value" (Sterman 1989, p. 322). In order to operationalize the 
construct of appropriate inventory regulation, this study used the following two 
measures: 

1 .  The cost of foregone revenue or stockout costs. Sterman defines stockout costs as 
"the cost for having a backlog of unfilled orders" (p. 326). Stockout costs are 
determined as the total lost sales revenue for every inventory unlt on back order. 

2.  The cost of ~mnecessary inventory holding costs, determined as the holding cost of 
all inventory ~tnits that are not sold during a given sales period (Sterman 1989). 

Combined, the above measures help operationalize the appropriate regulation of 
inventory because, in order to mmimize stockout and holding costs, a firm must keep 
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~nventory levels v l ~ t h ~ n  the optimum range The more effic~ent a supply cham the less 
the comb~ned cost of hold~ng costs and stockout costs Conversely, the less effic~ent an 
mventory s~tpply c h a ~ n  IS, the h ~ g h e ~  the holdmg and stockout costs n ~ l l  be Thts 
study's constl~tct related questlon I S  Wzll the use ofRFID c h p s  enable stlpply clza~ns 
to better I egulnte ~rzvenfor \ l e ~ e l s  w t h m  the optzlnwn (most cost efjic~erlt r c ~ n g e ) ~  

The operat~onal questlon that follous the construct IS Wdl use of RFID c h p s  
enable supplj chazns to tnznzrnlze the Inventory k o l d ~ r ~ g  and stockout costs7 

Supply cham systems with add~t~ona l  mformat~on resultmg from the usage of an 
RFID technology applicat~on should have stat~st~cally s~gmficant lower-average Inven- 
tory stockout costs as well lower-average Inventory holdmg costs than those managers 
with trad~tional balcode systems and llm~ted Inventory informat~on Further, RFID- 
enabled supply cham systems should not expellence the arnphficat~on of order 
mformation d~s to r t~on  that IS typ~cal of the bullwh~p effect (Lee et al 1997a) Higher- 
tler supply chain members suck as wholesders and manufacturers should have roughly 
equal levels of ~nbentory holdmg and stockout costs A mole equal varlance in 
inventory s t o c k o ~ ~ t  and hold~ng costs among supply cham tiers should be reflected by 
a lower s tanda~d d e v ~ a t ~ o n  of ~ n d ~ v ~ d u a l  s ~ ~ p p l y  cham tier holding and stockout costs 
than the standard d e v ~ a t ~ o n  of supply cham systems without RFID technologies 
Therefore, the pl esent study proposes the follow~ng hypotheses 

HO: WID-enabled supply chain systems that track and display inventory 
information to member s~lpply chain tiers will not have lower mean inventory 
costs than tradttional s~tpply chain systems. 

H I :  WID-enabled supply chain systems that track and display inventory 
information to member supply chain tiers will have lower mean inventory costs 
than traditional supply cham systems. 

3 METHOD 

To test the above hypothesis, this study employed the Beer Distribution Game, a 
popular simulation in supply cham literature used to demonstrate how poor information 
and low coordinat~on of supply chain members causes the bullwhip effect to occur. The 
Beer Distribution Game was developed at MIT to simulate the bullwhip effect in an 
experiment, and has been used widely for nearly four decades (Munson et al. 2003). 

According to Sterman, the Beer Distribution Game is a "simulated inventory 
distribution system which contains multiple actors, feedbacks, nonlinearities, and time 
delays. The interaction of indlvldual decisions with the structure of the sim~tlated firm 
produces aggregate dynam~cs which systematically diverge from optimal behavior" (p. 
321). In short, the Beer Distribution Game repeatedly demonstrates how the bullwhip 
effect can result from imperfect information, This study involves an experiment that 
employs a traditional Beer D~stribution Game as used by Sterman for the control group, 
and a modified version of the Beer D~stribution Game for the experimental group. 



3.1 Control Group 

The Beer Distribution Game consists of a simplified four-tier supply chain in which 
a team of four human subjects each play the part of inventory manager for one of four 
supply chain tiers: retailer, wholesaler, distributor, and factory. Each tier inventory 
manger orders inventory independently from the other supply chain tier managers using 
only the inventory order informat~on from the immediate downstream supply chain 
member. The game is typically played on a board with markers representing inventory 
evenly distributed throughout the supply chain. However, for this experiment, both 
control and experimental versions of the Beer Distribution Game were played using a 
real-time, Wb-based network that allowed four students at four separate computer 
workstations to act as an integrated supply chain. The level of inventory demand by 
consumers is simulated by a predefined level of consumer demand that IS the same for 
each instance the Beer Distrib~~tion Game is played. As retail inventory levels are 
depleted through customer sales, the retail inventory manager orders more inventory 
from the distributor. The distributor in turn orders more inventory from the factory 
warehouse, and so on. Each tier manager can only use the order information available 
from the downstream s~ipply chain member. Given varying customer demand, each tier 
must order a level of safety stock so that costly stockouts do not occur. However, iftoo 
much safety stock is on hand, the tier w ~ l l  incur a per-item mventory holding cost. The 
holding cost for each item of inventory is $2, while the s tocko~~t  cost per inventory item 
is $4. The object of the game is to minimize holding and stockout costs as a team, or in 
other words, become an efficient supply chain. 

In administering the game, each subject is randomly assigned a role as a retailer, 
wholesaler, distributor, or factory. After the rules ofthe game are explained, the game's 
distribution channel is initialized in equilibri~~m. Each tier has an inventory of 12 cases, 
and the s ~ ~ p p l y  chain throughput IS four cases per week to match consumer demand that 
is also initially four cases per week. During the first four rounds, consumer demand 
remains the same as the subjects become accustomed to ordering for their respective tier. 
For the first three rounds, the subjects are instr~~cted to order four cases; in the fourth 
round subjects can order any nonzero amount. However, in the fifth round, there is an 
unannounced increase In consumer demand to e ~ g h t  cases. This increase in demand 
creates a disequilibrium in the supply chain to which the subjects must adjust. In the 
game's instructions, the subjects are told the game will continue for 50 rounds; however, 
Sterman suggests halting the game after round 30 to a v o ~ d  horizon effects. 

Each tier has only local information available: each subject can only see the order 
size of the next downstream tier. In Sterman's study of 48 teams (consisting of 192 
subjects), invariably customer demand information represented by retail orders became 
distorted as each successive t ~ e r  added a measure of safety stock to the order. The 
information distortion within the supply chain caused broad swings in inventory levels 
from inventory shortages to surpluses, with always the top-most tier (factory) being most 
affected. At the end of all of the rounds, the holding costs and stockout costs are tallied 
for the team as a wliole (all four tiers) and recorded. 

From the above description of the mechanics of the Beer Distribution Game, five 
contributing factors to the occurrence of the bullwhip effect can be seen. These are 
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Delay in signal. The time required for an inventory order to arrive at the next 
upstream tier (four rounds). 

Delay in inventory to arrive. The time requ~red for ordered inventory to reach 
the next downstream tier (an additional f o ~ r  rounds). 

Limited global information. Subjects are ignorant of how much inventory is 
available at other tiers as well as the level of demand facmg other tiers. 

An unexpected 100 percent increase in customer demand. The inventory 
demanded by the consumer jumps from four units of inventory to eight where 
it subsequently remains until the end of the game. 

Uncoordinated order decisions. Subjects cannot communicate with one 
another, thereby preventing team strategies to form. 

Each of the above five factors contributes to the occurrence of the bullwhip effect 
and together make the occurrence of the bullwhip effect almost mevitable and prac- 
tically impossible to mitigate. In fact, in Sterman's observat~ons of performmg the Beer 
Distribution Game over the span of multiple decades revealed that the bullwhip effect 
always occurred to some degree when the game was adm~nlstered. 

3.2 Experimental Group 

The experimental group played the Beer Distr~bution Game in precisely the same 
manner of execution as the control group, with the exception that the experimental 
computer program simulated the use of RFID technology by displaying the flow of all 
inventory cases from the lowest supply chain tier (retailer) to the highest tier (factory). 
Not only does this added information provide each s ~ ~ p p l y  cha~n  member with real-time 
inventory information, but in effect a continuous consciousness of the whole supply 
chain is created. This fill1 awareness of the supply chain should greatly increase the 
agility of the supply chain as a whole as inventory managers are able to make better 
inventory decisions. Because of the above advantages, ~t is hypothesized that the 
bullwhip effect in the experimental group will be m ~ ~ c h  less acute than in the control 
group. 

By simulating an RFID-enabled s ~ ~ p p l y  cham within the model of the Beer 
Distribution Game, two ofthe five factors contributing to the occurrence ofthe bullwhip 
effect are removed: limited global information and, following as a natural consequence, 
the delay of signal. Given the current l i terat~re on the potential of RFID technology to 
provide both instantaneous and global supply chain information (Kinsella, 2003; Sarma 
et al. 2000), removlng these two factors seems consistent with the capabilities of 
proposed RFID-enabled supply chain systems. 

However, the remaining three contributing factors to the occurrence ofthe bullwhip 
effect are held constant, namely the delay in the receipt of inventory, the unexpected 
increase in consumer demand, and the requirement that mventory ordering decisions be 
made independently, without communication among fellow supply chain tler members. 



These three factors significantly contribute to the occurrence ofthe bi111~ hip effect and, 
therefore, the iltll~ty ofthe Beer Dlstrlb~~tlon Game to produce the bull\\ hip effect shoi~ld 
remain 

3.3 Sample 

The sample for this study was 120 underg~aduate students at a private university In 
the western United States d ~ a w n  from two large int~oductory classes in Account~ng and 
Informat~on Systems Each student was randomly placed in a team ~ k ~ t h  thlee other 
students Because both experimental and control group kerslons ofthe Beer Dlstr~bution 
Game were played using networked computers, s ~ ~ b j e c t s  did not know n h o  their 
teammates were Altogether, the subjects were organized 11x0 30 teams of four-15 
teams for the control group and 15 teams for the expenmental ~ I O L I P  

4 RESULTS 

At round 30, each team's combmed holding and stockout costs \+ere totaled for all 
supply chain tlers for all prevlous rounds Thls aggregation produced one slngle Inven- 
tory cost total for each team An independent samples f-test revealed that mean costs 
for the experlniental group simulatmg the RFID technology approach were srgnificantly 
less than those In the control group (f = 4 706. p = 039) Table 1 presents the 
exploratory s t a t~s t~cs  for the two, note the d~fference in the means and standard 
devlat~ons 

The resillting mean for the control group was affected by an outl~er team with an 
~ l n ~ ~ s u a l l y  h ~ g h  score that raised the control group's mean substantially, from 
approx~mately $76,000 dollars to nearly S168,000 dollars Ho\\evcr, desplte this outher 

able I .  Explorat 
Group 

Experimental 

Control 

Range 1 $1.431.612.00 1 

)ry Statistics 

Mean 
Median 

Std. Deviation 
Minimum 
Maximum 

Range 
Mean 

Median 

Std. Deviation 

Mir~imum 

Maximum 

Statistic 
$1 7.536.67 
$l2.48O.OO 
161 1.178.81 

$6.340.00 
$42.860.00 
$36:520.00 

$1 67.927.47 

$54.638.00 

$360.61 2.40 

$16.090.00 

$1,447,702.00 

Std. Error 
2886.36 

93 109.72 
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and resulting greatly Increased w~thm-group variance, the f-test found s~gn~ficant  
between-group d~fference at the 05 level (see Table 2) 

Table 2. F-Test of Experimental and Control Group Differences 

5 DISCUSSION 

Costs 

T h ~ s  study ~ n d ~ c a t e s  that RFlD technology has s~gn~f ican t  potential to lnclease 
busmess a g h t y  In supply chain systems From the ~esu l t s  ~t IS apparent that the RFID- 
s~mulated exper~mental group was enabled to better adapt to the change In consumer 
demand as well as to each supply chain member's mdependent ~nkentory orders 
B e c a ~ ~ s e  of continuous s~lpply cham mformat~on available from the prod~~ctlon of 
Inventory to ~ t s  c v e n t ~ ~ a l  sale, the exper~mental -ID-s~mulated group was able to act 
more closely as an ~ntegrated whole rather than four d~sjomted unlts or parts W~thout  
t h ~ s  added ~ n f o ~ m a t ~ o n ,  it was d~fficult for control group s ~ ~ p p l y  cham members to 
ach~eve any level of coordmat~on 

From the pclspective of busmess ag~hty,  WID-technology holds tremendous pro- 
mise for manufactur~ng supply c h a m  Managmg Inventory through several drst~nct and 
often d~vergent s~lpply chain t ~ e r s  IS a major challenge W ~ t h  such cond~tlons, any 
coord~nat~on among supply cham t ~ e r s  IS a vlctory However, glven the volat~le market 
place and mcreaslng pressure from competitors, Inventory supply chams must become 
~ncreasingly a g ~ l e  In order to remaln compet~ t~ve  and ~elevant  to the consumer's needs 
The promlse of RFID technology IS to enable a supply c h a ~ n  to act as a cohes~ce 
unlt-to readily prov~de mventory ~nformat~on throughout the supply cham, from 
Inventory creatlon to ~ t s  final sale to the consumer (Atock, 2003, Kmsella, 2003, 
Robertson et al 1999) 

The valld~ty of above study 1s necessardy llm~ted by the relatlvely small team 
sample slze A planned expansion of the prov~ded sample may help to strengthen the 
conclus~on and internal balldlty of t h ~ s  study S~milarly, s tud~es of WID-technology 
apphed to d~fferent busmess appl~cations would certa~nly strengthen t h ~ s  s t ~ ~ d y ' s  external 
v a l ~ d ~ t y  As an abstract simulat~on, the RFID-enabled Beer D ~ s t r ~ b u t ~ o n  Game IS 

obv~ously l ~ n i ~ t e d  in ~ t s  genera l~zab~l~ ty  However, on t h ~ s  polnt, Sterman gave t h ~ s  
ms~ght  Into h ~ s  ln~tlitl iesearch ut~hzmg the Beer D ~ s t r ~ b u t ~ o n  Game 

The experiment, despite its rich feedback structure, 1s vastly simplified 
compared to the real world. To what extent do the experimental conditions and 
results apply? First, would subjects' behavior differ if customer demand 
follows a more realistic pattern, e.g. noise and seasonality? The order 
decisions of many subjects were in fact noisy and cyclic. (p. 326) 

Group 

Experimental 

Control 

N 

15 

15 

Mean 

$17.536.6667 

$167,927.4667 

Std. Deviation 

$ 1  1.178.80509 

$360.612.40109 

F 

4.706 

Sig. 

,039 



Stemian also expld~ns  that although managers In the real morld have access to more 
Inventory ~nfoi  niation thdn the subjects In the experiment, "rnformatlon In the real n orld 
is often out of  date, nolsy, contiad~ctory and amb~guous" (p 326) Therefore. the 
general izab~l~ty  o f t h ~ s  study, although hm~ted ,  may be greatei than ~t ostens~bly appears 

A further I~ni~ta t lon to the valid~ty of the present study IS the lack of  real-wo~ld, 
WID-enabled supply c h a ~ n  data to verify the results of the simulated RFID-enabled 
supply c h a ~ n  of the  expcr~mental group The valrd~ty of the  tradit~onal Beer Distiibut~on 
Game 111 describmg the bul lwh~p effect has been strengthened by agleement wrth expert 
oplnion o f  s~lpply  chaln domaln professronals and data obserbed from the bullwhip 
effect In a c t ~ ~ a l  s~lpply  chams The findings of  the present study can also be 
strengthened by similar ca l~bra t~on  to data prov~ded by actual RFID-enabled supply 
chain systems when such systems become more w ~ d e l y  rmplemeiited 

Gwen the above-ment~oned expectation for RFID technology to re\olutron~ze the 
supply chaln system. some may find lrttle suiprrse w ~ t h  the above results Indeed, the 
Idea that t m e l y  and per-tment ~nfo rma t~on  can enhance the effic~ency of a supply chain 
IS not only Intulttke, but also foundational to l o g ~ s t ~ c  rnformat~on systems and the field 
of Information Systems In general However, desp~ te  how a x ~ o m a t ~ c  the above results 
may appear, the potential of RFID technology to Increase business ag~l i ty  In supply 
chams sho~i ld  nevertheless be explored and e m p ~ r ~ c a l l y  studled If the above-stated 
predlctrons ale even partially accurate, RFID technology merits a thorough under- 
s tand~ng through emplr~cal study as use of  t h ~ s  technology unfolds W~thou t  such 
carefillly tested knowledge, RFID technology may fall into the category of  a fad and be 
m~sapplled,  and the promise of  greater busmess agility of a supply cham as a whole may 
take longer to realize 
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1 0 DIFFICULTIES IN IMPLEMENTING 
THE AGILE SUPPLY CHAIN: Lessons 

Learned from Interorganizational 
Information Systems Adoption 

Akos Nagy 
T~lburg L'nzvers~t) 

Tdburg. THE IVETHERLAIVDS 

Abstract A g i l q  is becomng an imnpoi?ant cotnponent in the continuous struggle to 
increase overall supply cha~n  perjornzance. The need to react speedib to 
sudden cha~zges in dentand 01. supply necessitates the sharing of a large 
amount of high qualitj, i~ifornzation 111 a tinzelj' manner between trading 
partners. Electronic data ~nterchange (ED() and other interorganizational 
systems (IOS) are able to support these goals; however, the d@usion ofthese 
systenzs throughout the supplj~ chaln 1s b~ no means guaranteed. We borrow 
porn the IOS adoption literature to explain reasons offailure to adopt. We 
use the adoption position moclei to anal).ze three shovt case studies and we 
corroborate that, in these cases, the relative power ofafirm and its intent of 
adoption toward a speclfic IOS together.deternzlne its position in the decision. 
By combining the adoption positions of the trndzng partners, we can 
effectively predict the decision ofthe outcome. At the end ofthe paper, ice 
propose strategies to overcome these barriers which hinder the realizat~on of 
arl agile s ~ ~ p p l y  chnnl 

Keywords Agile supply chain. interorganizatlonal infomiation system, adoption, 
adoption position. power 

1 INTRODUCTION 

1.1 The Agile Supply Chain 

Establ~shing efiective supply chain strategies became paramount in today's market 
environment where technological developments, increasing competition, and ever more 



demanding customers necessitate the supply cham to be mole efficient The reduct~on 
of costs by e l lm~nat~ngmaste  and delays and the simultaneous ~mprovement ofcilstomer 
satlsfactloli I S  the goal of s~lpply chaln pel forniance Inltlatlves (Chrlstopher and Tom 111 
2001) Thls philosophy 1s the center polnt ofthe lean approdch, whlch was extended by 
Womack and Jones (1996) to Include the suppl~ers of an organ~zatlon mhere they 
envlsloned the seamless flow of goods throughout the whole value cham, event~tally 
creatlng a lea11 e~lteipi zse 

The lean concept works well where demand I S  relatnely stable and hence 
pred~ctable and uhere  varlety I S  low However, \\here demand I S  volatlle and the 
vanety of customer requirements 1s h ~ g h ,  an agile design I S  needed (Chrlstopher 2000) 
Ag~ll ty  has been defined In many d ~ f f e ~ e n t  ways In the I~terature and often the difference 
between agility, leanness, and flexlbll~ty IS not clear We adopt the defimt~on of Conboy 
and F~tzgerald (2004) on ag~hty ,  w h ~ c h  I S  the result of a nieta-analqsls and reflects the 
d~fferences betu een these terms 

Aglllty IS the cont~nual readmess of an entlty to rap~dlq or Inherently, pro- 
actlvely or reactively, embrace change. through hlgh quallty, s lmpl~s t~c ,  
econom~cal components and relatlonsh~ps wlth ~ t s  en\ lronment 

Accordmg to Mason-Jones et a1 (2000), the aglle desrgn of a supply cham 1s most 
Important where not the costs, but the servlce level decldcs on who the market wlnner 
IS Lee (2004) goes further and states that belng a g ~ l e  IS only one of the three quahfiers 
of a sustainable advantage next to bemg able to adapt over ttme to changrng market 
c o n d ~ t ~ o n s  and to ahgn interests of all firms In the supply network 

1.2 From Information Technology Diffusion to Adoption 

In order to realize agility in supply chams, companies have to adapt a different 
mindset where they have a high prior~ty on production schedule and where they utilize 
the concepts of quick response and contint~ous replenishment (Christopher et al. 2001). 
Such practices are able to diminish the bullwh~p effect (Morel1 and Ezingeard 2002), 
which is the amplification of demand order variabdity as orders move up the supply 
chain (Lee et al. 1997). This approach requires that communication at all levels of the 
supply chain must be effective and timely; therefore, information systems become neces- 
sary components of a successful supply chain design. Interorganlzational ~nformation 
systems (TOS), refer to computer and telecomniunications infrastructure developed, 
operated, andlor used by two or more firms for the purpose of exchanging information 
that supports a business application or process (LI and Williams 1999). IOS enable 
higher visibility between trading partners and support the struggle to lower demand 
uncertainty. In the context of supply chams, they enable integration between trading 
partners through faster, more-efficient, and more-accurate data exchange, thus offering 
ample benefits for companies (Bakos 1998; Banerjee and Golhar 1994; O'Callaghan et 
al. 1992; Vlosky et al. 1994; Von Heck and Ribbers 1999). 

The diffusion of a technology is the process by which an innovation is com- 
municated through certain channels over time among the members of a social system 



(Rogers 1995) D ~ f f ~ r s ~ o n  speeds LIP In the presence of pos l t~ \e  netuork effects (Teo et 
a1 2003) or an rndustry-w~de ~egulatory body or when a cr~trcal mass of adopters 
(Somas~rndaram 2004) IS reached The Ideal sccnarlo of supply-cha~n-n~de d ~ f f u s ~ o n  
of IOS however. does not happen very often 

To find the reasons behmd these farlures, we seek ~rnderstandrng th~ough the adop- 
tron dec~sron of each ~nd lv~dua l  organimt~on By utll~zlng the model of Nagy (2004) on 
IOS adopt~on, we try to answer the follow~ng research questtons through case s t ~ ~ d ~ e s  

Why does the adoption of IOS fail in supply chains? 
What strategies could help firms to overcome the barriers of adoption of the 
IOS in order to reahze an aglle supply chain? 

2 ADOPTION IN THE IOS LITERATURE 

Research on the adopt~on of IOS already has a long h~story Electron~c data 
~nterchange (EDI) has been used for mole than 30 years now (Stefansson 2002) to 
exchange structured data electron~cally In a standard~zed format bet\\ een organizations 
(O'Callaghan and Turner 1995) and has been ~ntens~vely researched slnce the ni~d-1980s 
(Chan and Swatman 1998, Somasundaram and Karlsbjerg 2003) 

The d ~ f f u s ~ o n  of IOS can be analyzed at three d ~ f f e ~ e n t  levels the micro level 
nnalys~s focuses on characteristics of l n d ~ v l d ~ ~ a l s  andlor organ~zatlondl Lrnlts, the macro 
level on ~nd~rs t ry -w~de  or natlonal regulatory bod~es, w h ~ l e  the nieso level In between 
the tmo concentrates on networks of mteractmg agents (Damsgaard and Lyyt~nen 1998) 
What makes IOS an mterestlng technology to study IS that ~t requires two or more 
organmtlons to agree upon ~ t s  lmplementat~on, therefore, an adopt~on decls~on depends 
heavlly on the other partles (Chan and Swatman 1998), necessltatlng co-adopt~on ofthe 
technology (Nelson et al 2002) Socio-pol~t~cal factors, such as Interfirm pom er I ela- 
tronsh~ps and trust, come In to play an Important role In the decrs~on-mak~ng process 

T h ~ s  papel focuses on the dyad~c  relat~onsh~ps of tradmg partners (placmg the 
research on the meso level) and on the reasons of success and fa l l~ue to co-adopt IOSs 

As compet~tlon moves from ~nd~vidua l  firm le\ el to the level of s~lpply cha~ns, there 
I S  dn Increasing need for a seamless flow of ~nformat~on between supply cham partners 
Unfortunately, the assumption of unproblemattc IOS rntegrat~on often found In modular 
s~rpply cham research (Von L ~ e r e  et al 2004) IS unreal~st~c F ~ r m s  act strategrcally when 
they dec~de  not to adopt a certa~n IOS (Bouchard 1993), therefore we assume that 
companies act rat~onally and estimate not only the benefits (Chwelos et al 2001, Jones 
and Beatty 1998), but also the percewed costs (Nagy et a1 2004) and percened r ~ s k s  
(Kumar and van Dlssel 1996) of an IOS project The costs and r ~ s k s  of IOS ~mple-  
mentat~on have often been cited as potential barr~ers of adopt~on ~ ~ 1 s t  as well as socral 
factors such as lack of trust (Hart and Saunders 1997) and lack of coord~nat~on and 
cooperatton (Tan and Raman 2002) 

In recent years, research on the lole of power In mformatlon systems has galned 
momentum as the Interest of  researchers rncteased to study behak~oral factors as well 
as purely rat~onal~strc ones (Jasperson et a1 2002) Power relat~ons have been studled 
on the rndlv~dual, group, organ~zat~onal,  and ~nterorgan~zat~onal levels In t h ~ s  paper, 
n e  are Interested in the last category and define power as a firm's abrlrty to influence 
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change In another organization that IS dependent upon that firm's resources (Hart and 
Saunders 1998) 

Nagy (2004) critlc~zes the IOS Ilte~ature for not handl~ng the role ofpower ~ e l a t ~ o n s  
between supply cham partners properly HIS main crltlque IS that power In the l~terature 
always appears to have a positive effect on adopt~on (as external pressure), hon ever an 
lnhlb~tlng effect could also be theonzed T h ~ s  paper develops the adopt~on posltlon 
model ~ h l c h  trles to overcome this biased vlew on the role of power and g l \ e  a more 
complete evplanat~on on the adoption phenomenon We ale gomg to apply thls model 
through case s tud~es to show how the (lack of) co-adopt~on of an IOS contr~butes to the 
real~zat~on of an agile supply cham 

3 THE ADOPTION POSITION MODEL 

3.1 Description of the Model 

The maln advantage of the model is that it takes into account both the economic and 
social factors of the decision-making process and by doing this it becomes possible to 
separate the intention of adoption from the actual ability of the firm to control that 
decision. Firms do not operate in a vacuum they are part of a larger supply network 
where certain power structure is present (Cox et al. 2002). Power is defined as the 
capability o fa  firm to exert influence on another firm to act in a prescribed manner (Hart 
and Saunders 1997). This influential effect, however, has only been ~~t i l ized in 1 0 s  
research as an enabler to  adoption and it is mostly part of the ~ntention construct 
(Chwelos et al. 2001), giving an incomplete view on adoption. 

Figure 1. The Adoption Position model (Source: A. Vagy, "The Effect of Power 
on the Adoption of Interorganizational Information Systems: The Adoption 

Position Model," Proceedings of the 12'~ European Col$erence on 
Infornzation Systems, 2004) 



Figure 1 a presents the model. The adoption decision is the function of the com- 
bined adoption position ofthe two trading partners that are negotiatmg over a proposed 
IOS. There are four possible adoption positions into which a company can be 
categorized based on ~ t s  intention to adopt and its relative power over its partner 
(Figure I b). An enabling firm is interested in the adoption and has influence over its 
trading partner; therefore, even when the partner is resistant, it can use its power in 
different ways to try to make the implementation come true. Note that being in an 
enabling position does not guarantee that the 1 0 s  adoption will occur; instead it only 
gives the possiblllty for the firm to try to start the project. 

A firm that is interested in the adoption of a certain IOS but has no power over its 
tradmg partner is termed as bemg in a willing adoption position. The w ~ l l ~ n g  firm 
perceives a net positive return on the investment and is willing to share inforniatlon 
t h r o ~ ~ g h  the intended electronic Ilnkage, b ~ ~ t  it is not able to force its trading partner into 
the adoption. A firm wlth an inhibiting position sees no Interest in ~mplementing and 
using the proposed IOS and it has the power to create a barrier to adoption. Those firms 
that fall into the last quadrant are less fortunate; they see no interest in the adoption and 
they have no leverage over the trading partner; therefore, they are dependent on the 
partner's position. Their adoption position is called exposed. 

Hav~ng  determined the adoptlon position of a focal firm, however, still does not 
make it poss~ble to predict the outcome of the adoption decision. The cause of this 
ambiguity is the way power positions are categorized between two firms. Cox (1997) 
proposes the so-called power matrix as a typology of power relationships between two 
firms. Next to the two cases where one of the partners dominates (supplier dominance 
or buyer dominance), the part~es involved can be also interdependent or independent. 
This means that knowing that the buyer has power is still not enough information to 
decide whether it is a case of buyer dominance or interdependence. This method. 
therefore. necessitates the analys~s of dependence from both sides of the dyad. 

When we apply the adoption position model to both parties in a dyadic relationship, 
we get 16 possible combinations on the position of the supplier and the b ~ ~ y e r  (see 
F i g ~ r e  2). This typology 1s addressed in a pair-wise way, such as enabling-willing or 
inhibiting-enabling where the words signify the adoption position of the supplier and 
the buyer, respectively. 

Figure 2. Adoption Positions in a Dyadic Relationship and Propositions 
for the Outcome of the IOS Adoption 
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At the intersection of each combinatton is a proposition for the success of the IOS 
adoption. A "+" sign means that the part~cular adoption position pair will hypothet~cally 
support the adoption, while a "-" marked pair does not. In the case of ''+I-" the 
interdependent parties have opposing intentions and the decision is not straightforward. 
The "?" sign refers to the equivalently ambtguo~~s  outcome of the decision when the 
parties have opposing intention but neither has the leverage to influence the other. 

3.2 Operationalization of the Constructs 

Intent to adopt is operatlonalized as perceived benefit (the anticipated advantages 
that the IOS can provide for the organization) (Chwelos et al. 2001), perceived risks 
(Kumar and van Dissel 1996), and s\vitching costs. Switching cost is defined as the cost 
incurred by the organization when dec~ding to adopt a new IOS compared to the current 
technological and operational level. We distingu~sh costs incurred from the infra- 
structure, application, and business process levels (Nagy et al. 2004). 

Relative power is operationalized based on Cox et al. (2002), where the authors 
combine the work of Emerson (1962) with the resourced based view (Barney 1991) to 
determine critical assets in an organization. These critical assets are defined as supply 
chain resources that combine high ~ ~ t i l i t y  with relative scarcity in a buyer-supplier 
exchange and in a market context. We use the concept of critical assets to measure 
dependence and to determine the power relationship between the trading partners. For 
a listing of the detailed operationalization of the constructsm see Appendix A. 

3.3 Reasons of Failure 

According to this model, the adoption of IOS and, therefore, the closer integration 
of a dyadic section of a supply chain could fail in two basic scenarios: (1) one party has 
no intention to adopt the technology and the other has no power to coerce or otherwise 
impose its will on its partner; (2) one party has no intention to adopt the IOS and is not 
dependent on the initiator; therefore, that party has the power to say no and act as an 
inhibitor. 

Several factors can lead to the lack of intention: the company does not see the 
benefits In the technology or ~t does not perceive added value by adopting another 1 0 s  
in the case where it already has a different system in place with other trading partners. 
Costs of implementing an 10s could discourage firms, especially when it necessitates 
change in business processes. The perception that the investment has a high risk on the 
technical, operational, or strategic level negatively affects the intention to adopt as well 
(Hughes et al. 2004). Such risks are that the technology will become obsolete (Kumar 
and van Dissel 1996), the trading partner will act opport~mistically, the IOS has r high 
asset specificity (Williamson 1979), and the possibility of getting locked in (Lonsdale 
2001). 



4 COMPARATIVE CASE STUDIES 

In this section, u e  are golng to apply the adopt~on posltlon model in a quahtative 
way through case s tud~es (both from pnmary and secondary source) to show how the 
( ~ ~ n ) s ~ ~ c c e s s f i ~ l  co-adopt1011 of an IOS led to the (~~n)success f~~l  realization of agi l~ty ~n 
supply chains 

4.1 Case 1: Inhibiting-Willing Relationship 

The description ofthe case is based on the case study by Ribbers (1995). Lumiance 
BV is a supplier of lighting fixtures In the Netherlands. Its core activities are design, 
purchasing of piece parts, and d~stribution. The assembly of the fixtures had been 
sourced out to another company. The total assortment comprised 500 article numbers. 
The piece parts were bought from 100 suppliers. 

Technische Unie (TU) was one of Lum~ance's most important customers in the 
Netherlands, purchasing all 500 articles. The TU-initiated ED1 project first failed 
because of the lack of technical readmess at Lumiance. The project had been delayed 
by two years. In 1992, the second run met with another problem. Lumiance could not 
introduce the purchase order confirmation message because it did not have the right 
organization for inventory control. Inventories for Dutch and international customers 
were not separated, neither physically nor at the information level. The key was to 
implement the standard EAN barcoding system to be able to universally identify the 
stock items. The company would not mind introducing the EAN code, a l tho~~gh  it had 
its own four-digit article code. It was planned to expand the system to Lumiance's own 
suppliers. 

To make the system work smoothly, it was important to get the suppliers to adopt 
the EAN coding system and standard packaging units also had to be introduced. 
Lumiance's suppliers, however, were strongly opposed to the EAN code system due to 
their already installed bar coding systems and information systems. Compliance with 
the ED1 proposal would have required substantial investments in changing their 
infrastructure, applications, and b~lslness processes. Therefore, there was clearly no 
intention to adopt the system. Lumiance did not have the power to make the s~lppliers 
invest more in additional systems and change the existing b~lsiness processes in either 
a coercive or a persuasive way. The opposition of a powerful supplier (inhibiting 
position) hindered Lumiance's integration efforts (willmg position). 

4.2 Case 2: Willing-Inhibiting Relationship 

This example of a failed supply chain integration is based on Gregor and Menzies 
(2000). In the Australian beef industry, supply chain management r e q ~ ~ i r e s  producers 
to commit to the production ofquality meat according to agreed specifications, including 
documented feeding strategies and animal health inputs, trace-backprocedures, and even 
taste tests to ensure their product meets the expectations and the promise of the retailer. 



Effect~ve s ~ ~ p p l y  cham management In the beef ~ndustry ~ 4 0 ~ 1 l d  p ~ l t  the ~ndustry In a 
better posltlon to compete with other ~ndustr~es ,  such as pork and ch~cken 

The need for compl~ance ulth the ~ndlv~dually tdent~fiable cattle r e g ~ ~ l a t ~ o n  has 
forced the ~mplementat~on of the Nat~onal Lnestock Ident~ficat~on Scheme (NLIS), 
which will enable greater trace-back to property of o r ~ g ~ n  In case of dlsease or chem~cal 
iesldue scales Such a system necess~tated the lmplementatlon of ED1 W ~ t h ~ n  the pro- 
cessmg lndustry, there are a number of hardware and soft\\ are systems c~~r ren t ly  In use 
A number of privately owned companies had establ~shed t h e ~ r  o\vn methods of col- 
lectmg informatlon, but there was st111 l~ttle Interconnect11 ~ t y  between processors and 
farms 

The establ~shment of the natlonal ~dentlficat~on system was stalled because the 
processors were not w~ll ing to prov~de feedback as part of that system Processors d ~ d  
not w ~ s h  to cooperate because ~t would prov~de the producer w ~ t h  Increased data analys~s 
and comparison opportunlt~es that could work to the d~sadvantage of the processors 
Also, the meat processors were uslng computer systems that d ~ d  not transmit In the 
~ndustry standard file format 

There 1s a buyer dommant power structure In the Australian beef ~ndustry, uhere  
the maln source of power IS that a large suppl~er pool of small firms I S  faced by a small 
pool oflarge buyers Switchmg and searchmg costs for buyer are low and, In thls sector, 
vert~cal integration IS also a threat The percelv ed benefit of a hlgher level of lntegratlon 
I S  low for the powerful buyer, because more extensive tnformat~on sha~ ing  and \. 1slb111ty 
uould s h ~ f t  the power toward the s ~ ~ p p l ~ e r  The lack of an mdustry body that o n n s  the 
problem forced the less powerfid p~oducers to lnltlate the project (wlllng pos~ t~on) ,  but 
they could not make the buyers ( ~ n h ~ b ~ t l n g  posltlon) mtegrate thelr systems or create a 
more effective supply chain 

4.3 Case 3: Exposed-Enabling Relationship 

The prevlous cases were examples of failures of IOS adopt~on that caused the 
s ~ ~ p p l y  chain to be less effective than it co~ild have been. Individual interests of s~lpply 
chain members sometimes work against the interest of the supply chain in which they 
operate when the power structure enables them to do so. Power relationsh~ps can also 
be in favor of establishing a more agile supply chain when the dyads form s~~pport ive  
adoption positions (see Figure 2). We conducted t h ~ s  case st~idy during the year 2002. 

Bakkersland Easy Bakery is a large producer ofbread and bakery products and also 
cake, deep-frozen, and fast-food products in the Netherlands. It employs 2,700 people. 
The market for bakery products consists of 6.8 percent of the total food industry. The 
company owns 26 plants in the Netherlands and has a sales organization in several 
European countries (Belgium, Germany, France, Spain and Italy) and it also exports to 
the United States. 

Bakkersland has over 100 s~ippliers of raw materials, mainly from the Netherlands 
and from Belgium, and a few others for packaging material from outside the Benelux 
countries. On the customer side, distribution creates an even more complex network not 
only because of the number of custonlers (approximately 60), but also the existence of 
different distribution channels. Most of the products are shipped to distribution centers 



ouned by the supermarket c h a m  There are 20 supermarket cha~ns  opelatlng In the 
Nethe~lands and all of them have t h e ~ r  o u n  warehouses Th~rd-party l o g ~ s t ~ c s  servlce 
pro] ~ d e r s  carry out the transportation Other d ~ s t r ~ b u t ~ o n  channels Include ~ndependent 
uarehouses, sales agents ( ac~oss  Europe and In the United States) dlrect sales to 
restaurants, and sales through company-owned retad pastly stores and outlets 
Approx~mately 85 percent of all the production goes to retall 

A large retaller (call ~t Retallel) was the first retad cham In the Industry that in~ t~a ted  
the ~mplementat~on ofEDI w ~ t h  ~ t s  supphers Reta~lerpushed the suppliers to adopt ED1 
through a value-added network, but ~t employed a persuasive stlategy \\here Retallel 
demonstrated the use of the system to the suppl~ers Retaller wanted to mlnlmize ~ t s  
lnventory le\el In the stores to virtually zero In order to ach~eve thls ~t wanted to 
~mplement the concept of vend01 managed inventory (VMI) under the so called 
"comake~shlp pohcy," where the suppl~er gams access to Inventory le\ els and control 
over replen~shment 

Bakkersland, however, d ~ d  not see the benefits of the system Wlth t h e ~ r  current 
~nformat~on systems In place, they have already achieved a 99 4 pelcent serv~ce level 
and they d ~ d  not belleve that the new process was well su~ted for the~r  current ERP 
system From Bakkersland's klewpolnt, the VMI would only put add~t~ona l  burdens on 
them In the form of costs and responsiblhty 

The relatlonsh~p was clearly buyer dom~nance desp~te  the size of Bakkersland 
About 25 percent of t h e ~ r  total sales went to Retailer, w h ~ c h  In fact has the largest 
market share In the Netherlands The product 1s h~gh ly  subst~tutable on a very compe- 
tltlke market The ED1 system was eventually ~mplemented 

We can conclude that Bakkersland and Retaller formed an exposed-enablmg 
adopt~on posltlon palr, w h ~ c h  led to the adopt~on of the system and the real~zat~on of a 
more a g ~ l e  supply cham, desprte the fact that the supplier drd not ha\ e the mtentlon to 
do It 

5 REMEDIES AND STRATEGIES 

What strategies are available for an organization that wishes to introduce higher 
agility in its supply chain, but has not been able to do so, because it failed to ~niplement 
an IOS with its trading partner(s)? We can use the adoption posit~on model to answer 
this question as well. Figure 2 showed those adoption position pairs supportive of an 
IOS adoption decision. The company that wishes to implement a system with its trading 
partner, therefore, first has to evaluate the relationship and position Itself and its partner 
In the matrix of Figure lb .  There are two ways to change the unfavorable position to a 
favorable one: either the focal firm has to persuade its trading partner to use the system 
or it has to increase its power level. 

By increasing the benefits or lowering the barriers of adopt~on, the focal firm can 
positively change the intention of its trading partner. Piderit (2000) found that lowering 
barriers is more effective. Barriers, such as switching costs of the partner (Nagy et al. 
2004), to the new system can be lowered by using standardized appl~cations that can 
integrate more easily into existing IT architecture or by jointly planning shared business 
processes, which will require less business process redesign (Nelson and Shaw 2003). 



The second strategic direction for an initiator of an IOS project 1s to increase its 
power base or to increase the dependence of the partner firin. This 1s ni~ich harder to 
ach~eve as it I S  often r e q ~ ~ i r e s  the redesign ofthe supply chain (vert~cal integration, dis- 
intermediat~on of intermediaries) or making significant changes In one's own business 
(hlgher value proposttion for partner through increased commercial or operational 
importance; Cox et al. 2002) or by introducing new governance mechanisms (quasi 
integrat~on and participation in joint decision making; Subramani and Venkatraman 
2003). 

It is important to note that higher power does not necessarily mean that it has to be 
used coercively. Power can be exercised in a persuasive way as well or the mere 
potential of having power can influence adoption (Hart and Saunders 1997). Helptng 
suppliers develop the necessary capabilities to adapt to new business requirements 
(Krause et al. 1998) will establish trust in the relationship. This increased trust will 
lower the perceived rlsks of the IOS and create a positive intent~on toward adoption. 

Thus a self-assessment of relative power o fa  firm will r e s ~ ~ l t  in different negotiation 
strategies. A relatively more powerful firm might choose to coerctvely influence the 
behavior of ~ t s  trading partner or it could try to persuade with a softer approach. A 
weaker firm could anticipate the requirements of a more powerful partner and employ 
a proactive strategy (Webster 1995). So far, the paper assumes a smgle relationship 
between supply chain members; however, these relationships are often niu1t1-faceted 
(Wiseman 1988). In such situations firm A might be dependent on firm B on one side, 
but co~tld have the upper hand on another. Negotiation strategies become even more 
important in these cases, but a further discussion is beyond the scope of t h ~ s  paper. 

6 CONCLUSION 

Information technology is an essential component of effective supply chain manage- 
ment; therefore, by studying interorganizational systems we can contribute to the agility 
literature. 

We have demonstrated through three short case studies that the adoption of IOS can 
have significant effects on the efficiency of supply chains. The cases suggest that the 
electronic exchange of information between trading partners not only depends on thew 
intention to adopt the system, but on the underlying power structure as well. A conflict 
of interest in IOS adoption coupled with an unsupportive power structure could lead to 
inefficiencies 111 the supply network and can indirectly thwart the efforts to realize an 
agile supply chain. These preliminary results suggest that research on agil~ty should not 
neglect the effect of power relations in business networks. 

Usmg the adoption position model, we were able to explain why the co-adoption 
of IOS falls or succeeds. However, the small number of cases does not validate com- 
pletely our model, therefore further case studies need to be conducted to tests the 
hypotheses. 

By estimating the adoption position of both parties in a dyadic relationship, one 
could predict the outcome ofthe adoption decision. This has important imphcations for 
both researchers and practitioners: Researchers would be able to map entire supply 
chains and examine the prospect of supply-chain-wide diffusion of a technology. 
Practitioners co~tld benefit from the model by establishing a clearer view over their com- 
pany's position in the supply chain and evaluating project proposals on different 1 0 %  
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APPENDIX A: OPERATIONALIZATION OF 
THE CONSTRUCTS 

Constructsn'ariables 

Perceived Benefits 
Direct 

Reduced transaction costs 
Improved cash flow 
Reduced invento~y 

hdzrect 
Improved information flow 
Improved internal operations 
Improved service 
Improved tradmg partner relations 

Perceived Risks 
Relation specific assets risk 
Relation specific processes risk 
Post contractual dependence 
Infonnation asymmetry risk 
Loss of resource control r ~ s k  
Loss of ordermg elasticity 
Use of sub-optimal practices 
Risk of opportunism (Trust) 
Technology risk 

Switching Cost 
(hrrtpatibiliij/Readiness 

Infrastructure compatibility 
Application con~patibility 
Business process compatibility 

Spec$cit~' 
Infrastructure change specificity 
Application change specificity 
Busmess process change specificity 
Training 

Supplier's Dependence on Buyer 
Resource utility 

Operational importance 
Commercial importance 

Substitutability 
Buyer pool 
Suppl~er's switching cost 
Search cost 

Threat of backward integration 
Threat of intermediation 
Cartel of buyers 

Source 

Chwelos et al. 2001 
Jones and Beatty 1998) 

Hughes et al. 2004 
Kumar and van D~ssel 
1996 Lonsdale 2001 

Nagy et al. 2004 

Barney 1991 
Cox et al. 2002 
Emerson 1962 



ConstructsA'ariables I Source 
-- ~ - -  

Buyer's Dependence on Supplier 
Resource utility 

Operational importance 
Commercial importance 

Resource Scarcity 
Imperfect imitabil~ty 
Substitutability 

Threat of forward integration 
Threat of intermediation 
Cartel of buvers 

Barney 1991 
Cox et al. 2002 
Emerson 1962 
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Abstract This case IS  based on sharing einpirical experier~ces and resultsfi-om several 
years ofcollaborative research. Thefocus is on i/~~plerizenta/io~~projects with 
solut~onsfor spareparts distribution in the auton~otive inclustiy. 

The origin is a Volvo initiative with a Web portalfor selling spareparts 
over the Internet. The journey will stiirt with the creation of a platforr~~ for 
distribution ofspare parts and continue with the process ofintroducing Web 
services and building new relations. 

The new str-uctzrre relies on the development of integration between 
legacy and a new irformntion t e c l ~ r ~ o l o ~ , p l a t f b r ? ~ ~ .  The stzrdj~followed the 
development o f  the platform as well as innovations that emerged in the new 
business structure. The paper describes the d@iculty of creating a new 
platform ancl the evemtnore difficult estriblishrnent ofrlew relations. However, 
the case also illustrates that coiztinzrous in~plen~erztation projects deliver 
innovation in new relations and new channels, thereby displaying the 
unprecedented agilit), with which ITenables business value. The leverage for 
this is high and it is easier to roll out the new channels aBer the first 
implementation Agiliw is achieved by working corztinuous~ with scenario 
development and by keep~ng implementation projects comprehensive, 
involving both technologj, and relations between supply chain actors. 

Keywords Agility, irnple~nentat~on, IT management. supply chain, Web services 



1 INTRODUCTION 

A g ~ h t y  I S  the a b ~ l ~ t y  to respond rap~dly to ~ ~ n p ~ e d ~ c t a b l e  changes 111 demand New 
technolog~es as M ell as busmess concepts have always been used to alter demand , but 
~mpleniente~s need to be aware of the ex~stence of cons~de~able  ~nstalled bases and 
exlstlng relat~ons In-depth expe~~ences  fiom ~mpleinentat~on projects In aftermarket 
l o g ~ s t ~ c s  at Volvo prov~de ~ ~ n ~ q u e  knouledge of mforrnat~on technology and busmess 
development In a world that ~ n c ~ e a s ~ n g l y  requlles agll~ty Global~zat~on and market 
demands habe made l o g ~ s t ~ c s  one of the most c r ~ t ~ c a l  busmess Issues The case presents 
the actwe collaborat~on between the researchers and ~ndustry o v e ~  a number of years 
It summarizes and expands research presented earller focus~ng on aftermarket l o g ~ s t ~ c s  
and theoret~cal scenarios (Holmqv~st et al 2001), the character~st~cs of e-busmess In 
l o g ~ s t ~ c s  (Holmqv~st and Enqu~st  2001), a c t ~ ~ a l  e-bus~ness consequences for spare part 
d ~ s t r ~ b u t ~ o n  (Holmqv~st et al 2003), and plocess lntegratlon and Web servlces 
(Holmqv~st and P e s s ~  2005) 

One objectwe of the case IS to h ~ g h l ~ g h t  results and evperlences from busmess-to- 
bus~ness lntegratlon and how stakeholder relat~ons, e x ~ s t ~ n g  bus~ness, and IT context as 
well as endurance dur~ng  ~mplementat~on mfluence ag111ty The process ~llummates how 
unforeseen and unmtended results can be turned Into valuable act~ons and ~nnova t~ons  

Theoret~cal reflections ~nclude IT management (Magoulas and Pess~ 1998) systems 
development Issues such as complex~ty of boundaries (Jackson 2003), and aspects of 
Web servlces such as composltlon and synchron~sat~on (Chr~stensen et a1 2001) 
Technology transfer and d ~ f f i ~ s ~ o n  IS a challenge, not least In terms of managlng the 
dual~ty of, first, explormg new technology then explo~tlng ~t In a global buslness context 
(Changsu and Galhers 2004, Fmnegan et a1 2003, H ~ ~ a n g  et a1 2003 these a~-t~cles  
prov~de ~ n s ~ g h t s  relat~ng to a g ~ h t y  from both the busmess and technologq perspect~ves) 
Supply cham theones range from both supply to demand concerns (El lcsson 2003) and 
concepts from loglst~cs that address a g ~ l ~ t y  (Chr~stopher and Tow~ll  2000) 

We br~efly descr~be the case context, followed by a summary of the research 
method We then f o c ~ ~ s  on spec~fic ~mplementat~on projects and then relat~on to a g ~ l ~ t y  
The paper concludes w ~ t h  comments on IT management and a g ~ l ~ t q  as dell\ ered through 
~mplementat~on 

2 CASE CONTEXT AND AFTER-MARKET LOGISTICS 

This case is anchored in the real business context of after-market logistics at Volvo, 
together with a perspective that has connections to current theories and research on ISIIT 
management. Volvo is a world-class provider of transport solut~ons, services, and 
products. With global presence and sales exceeding 170 b ~ l l ~ o n  SEK, ~ t s  more than 
70,000 employees focus on business-to-business operations in the areas oftrucks, buses, 
constr~~ction equipment, marine and ind~~str ia l  engines, and Aero (www.volvo.com ). 

Logistics is a complex operation characterized by intensive Information exchange 
between several stakeholders. Spare parts distribution at Volvo involves thousands of 
suppliers and tens ofthousands of distribution points with hundreds ofthousands of end- 
customers. The industrial product families contain hundreds of thousands of parts, 



w h ~ c h  demand handl~ng w ~ t h  both a long-term sel) Ice respons~btl~ty and compl~cated 
supersession c h a m  

The parts also ~ n c ~ e a s e  In complexity, as they are no longer just phys~cal but also 
d~gltal as nel l  as part of serv~ce ar~angements and u ~ d e ~  bus~ness s o l ~ ~ t ~ o n s  The fierce 
competltton In the transport sector pushes the bus~ness-to-bus~ness relat~ons to focus on 
bottom-l~ne ~esul ts  In a real~ty of dnn~n~sh ing  malglns T h ~ s  at the same tlme that 
exp lo~ t~ng  core competencies and f ind~ngnew busmess p~opos~t lons  through Innovattons 
seems to be even more lmportant 

IT management IS not easy when there are h~ghly dynam~c factots Mult~ple 
~nterrelat~ons on the onc hand and sign~ficant differences between actors on the other are 
common In the field of l o g ~ s t ~ c s  To be agile, have flex~ble yet not costly 01 er capac~ty 
IS a tetm that has been used to describe a des~red capab~l~ ty  In this sense, t h e ~ e  IS a 
s ~ m l l a ~ ~ t y  and nat~lral attract~on to the loosely coupled architect~~re that s ~ ~ r r o ~ l n d s  Web 
s e ~ v ~ c e s  Web servlces are currently bemg widely addressed In IT management 
d~scuss~ons  

Actual ~mplementat~on experiences and results from a d ~ a n c e d  Wcb services are, 
so far, scarce H o u e b e ~ ,  the commerc~al value and interest are v ~ v ~ d  For example, IBM 
IS usmg one of the ~niplementat~on projects \\ithln t h ~ s  case as a case study for Web 
servlces as well as presenting ~t in the11 "Company ofthe Month" sectlon (http iiwww- 
306 1bn2 com/software/ebus~ness/jstart/casestud~esivoIvo shtml) 

Although IBM shares some of the project work from one spec~fic ~mplementat~on, 
~t gwes a s~mpltfied and commerctal~zed vlew ofthe objectlke, the ~niplementat~on Itself 
and not the orlgln of the oberall development This case has the ob jec t l~e  of sharmg 
sekeral ~mplementat~ons as well as e n r ~ c h ~ n g  the context and h~ghl~ght tng challenges 

3 RESEARCH METHOD 

The characteristics of this Volvo case are, in terms of size, scope, and content: 
relevant (Yin 1984). The in-depth knowledge and open access to the research context 
prov~des informat~on that can contribute to a discussion of ISIIT management issues. 
The first author ofthis paper has an extensive background within Volvo, thus enhancing 
the relevance to pract~ce. There is an advantage to havlng extensive access to the case 
context, a factor that is crucial when studying conlplex situations that need compre- 
hensive descriptions. 

This paper reports from the study of three implementation projects. 

( 1 )  Establ~shing platform and approaching truck dealers and end-customers In selected 
European markets 

(2) Refinements for bus key customers and standalone truck importers 

(3) Developments for truck dealers and end-customel s In Asla and East Europe 

The first spec~fic Web service implementation project for this case or~ginated in late 
2001 and the thlrd implementation was deployed d~lring the spring of 2003. 



The methodology basically lnvolves interpretive case s t ~ ~ d y  (Walshani 1995) In 
t h ~ s  case, the data collcct~on has malnly been carried out thiougli obscr\ations, semi- 
structur ed Intel\ lews and morkshops with stakeholders, decis~on makers, des~gners, and 
developels All ~mplemcntatlon projects have involved lnterv~cws with the steering 
group chalrman the project sponsol, and the person In charge of the p l o t  slte (these 
represent the C10 the a t t e ~  -market management, the dealer prmc~pal or eq~uvalent) On 
several occasions, othcr representat~ves have been intervlen ed In ordel to Include all 
supply cham actors 

User feedback from each ~mplementatlon project has been collected and analyzed 
As projects ha\ e been deployed, the first structured feedback has been conducted via a 
user satisfaction silrve) after three months and then contmuously executed 

It may be arg~led that case st~ldles In general lack replicabihty, that generahzat~ons 
are difficult to make, that self-crit~c~sm IS onutted, and that the research I igor IS easy to 
question Houever, the main objectwe of thls case 1s to Increase the understanding of 
aglllty and Web s e n  Ice ~niplementation by sharlng experiences of  a piactlcal context 
The research In t h ~ s  paper 1s based on collaborative mvolvement and, together w ~ t h  a 
rlgorous plocess, the objective IS to prov~de contnbutlons to both organ~zat~onal 
development and scientific knowledge (Applegate 1999, Brad and Vldgen 1999, 
Mathlassen 2002) 

We noa present curl ent de\eloprnents and Web servlce implementattons, reflecting 
on agllity both In telms of technology and business 

4 IMPLEMENTATION PROJECTS AND AGILITY 

The implementation projects that are the focus ofthis case originated in the review 
and development of an e-business strategy initiated in 2000. The business-to-business 
relations were challenged in many ways. Still, in a mature and large-scale industry, 
things do not change over night. Overall, the business-to-business relation is strongly 
driven by business focus rather than consumer behavior (i.e., productivity and bottom- 
line results matter more than image and appearance). At the turn of the millennium, 
Volvo decided it was time to change their Internet sol~itions from being just a place on 
the Web where customers c o d d  find information about products and scrvices into a tool 
for conducting business with customers and dealers. 

A main drlver for starting the project was a common view in the whole automotive 
industry that the Internet, as a new technology, enabled an opportunity to create a new, 
efficient channel to reach and conduct business with customers. Three main incentives 
were identified which justified the project. 

Compet~tors: other t r ~ ~ c k  manufacturers but also new entrants. Special focus and 
attention was set on possible third party Internet companies that wanted to sell spare 
parts. This was a significant potential threat for the after-market business. 

Cost reductions: Internet and e-business could increase prozuctivity in existing 
processes and improve support given to customers but especially to dealers with 
services like online training for mechanics, information and document distribution, 
and spare part look-up. 



New servlces to broaden and expand the total offer such as s~nipl~f ied telemat~cs 
servlces, load niatch~ng, and spare parts replen~shment 

The result of the project was an l n ~ t ~ a l  lniplementat~on of two portals, one for 
customels and one for dealers These portals mclude ser1lce.s on the Internet that 
support the c ~ ~ s t o m e ~ s '  and dealers' total busmess cycle T h ~ s  cycle langes all the u a y  
from gettmg ~nforniat~on about servlces and products, to berng able to order spare pal ts 
( t h ~ s  serblce mas called Parts Onlme and IS a focus f o ~  t h ~ s  case), to operat~on and 
follom-up of the eh~c le  fleet, and, In the end, to resell, for example, an old tr~lck (The 
entry screens for the portal can be v~ewed at www volvotrucks com/onlmeser~~ces  ) 
However, what can not be seen, and what was mtlally wtdely underest~mated, was the 
challenge to establ~sh the bas~c  platform The platform \\as part of the or~glnal ~mple-  
mentat~on project and, therefore, the range of ~ n i t ~ a l  s e n  ices that would support the total 
busmess cycle was I ~ n i ~ t c d  There was an awareness that establ~shment of a new 
channel w ~ t h  new technology M o d d  meet resistance and d~fficultres Consequently, the 
goal u a s  to ~nclude a ~ a l u a b l e  servlce In each part of the busmess cycle and expand 
gradually rather than to embrace e\erythnig at once This was a major success factor, 
a l tho~~gh  the o r ~ g ~ n a l  ~mplementat~on was generally regarded (espec~ally In the first year) 
as too costly and d e l ~ \ e r ~ n g  too l~ttle 

For Parts Onlme the o r ~ g ~ n a l  goal was to increase sales to customers w ~ t h  
accessories and consuniable parts as well as spare parts for those customers operating 

thelr own workshop-w~th~n selected markets In Europe Parts Onlme IS a user-friendly 
system w h e ~ e  c~~s tomers  can search for and order spare parts 24 h o u ~ s  a day, 7 days a 
week (2417) An example of a screen from the Web portal IS shown In F~gure  1 
Or~gmally, the funct~onal~ty was organ~zed Into categories of find parts, order parts, and 
use parts However, as ment~oned, In the o r ~ g ~ n a l  ~mplementat~on, the funct~onal~ty was 
rud~mentary but has evolbed gradually The context was character~zed by a lot of 
dynam~cs, thus the scope of the ploject was kept comprehenslve In order to secure 
deliver~es At the same t ~ m e ,  this created a sltuatlon where ~t a o ~ d d  be poss~ble to adapt 
rap~dly to new Issues To be a g ~ l e  was characterued by one busmess managel as "the 
elephant cannot be a ballerina" and on a follow-up question, he explamed that the 
t ~ a d ~ t ~ o n a l  strategic projects were usually l ~ k e  large elephants 111 order to glve ~mpact,  
but were not able to balance and fine tune durmg ~mplementat~on 

The bus~ness value objectives In terms of cost reduction potentla1 was realwed, but 
the number of users was h~ghly overestimated Dealers saved tlme and had less 
adrnm~strat~ve work on the phone w ~ t h  c~~s tomers  A b ~ g  Issue was to solve the relat~on 
between dealers, customers and Volvo where the main obstacle was to reassure the 
dealers that the solut~on was bulk to support t h e ~ r  busmess and not to by-pass them 
T h ~ s  was solved by lettlng the c~~s tomer  reglster and make the busmess agreement w ~ t h  
a dealer and buy spare parts d~rectly from them D u r ~ n g  the ~mplementat~on a concept 
ofw~n-win-w~n arose, m he1 e a beneficla] set-up for Volvo, the dealers and the customers 
c o ~ ~ l d  be deslgned 

One ofthe largest advantages that f o l l o ~  ed from keepmg the 1n1t1a1 implementation 
project I ~ m ~ t e d  was not only that ~t became comprehens~ve but also that m ~ ~ c h  kncwledge 
was gamed from gettmg pract~cal at an early stage In combmat~on w ~ t h  an ~ n ~ t ~ a l  value 
cham analys~s and assessment actors, a number of theoret~cal scenarlos had been devel- 
oped These scenarlos have prov~ded much of the knowledge base, c o n t r ~ b ~ ~ t ~ n g  to an 



Figure 1. Example of the Web Portal Screen from Parts Online 

architectural agility but ultimately leveraging the experiences gained during implemen- 
tation in relation to follow-on projects. F O L I ~  scenarios were developed for the imminent 
introduction of the online services project, including a spare parts portal as seen in 
Figure 2. The arrows show the physical d~stribution path based on the order flow and 
access to the customer order point, for example the "Today" sceuarlo showed that there 
was no online connection between the dealer and end-customer workshop and conse- 
quently no management of the distribution between them (therefore the dashed arrow). 

Spare part Central Support Dealer End-Customer 
suppliers wirehouse v. areliouse Workshop - 0-----0- 0 -----_----  0 Today 

-0- + 0 Scenario I 

-0 wo- 0 Scenario 2 

+O Scenario 3 

+0 Scenario I 

Figure 2. Original Scenario Development 
(Adapted from M. Holmqvist, 0. Hultkranz, G. Stefansson, and A. 
Wingqvisi, "Consequences of E-Commerce on Physical Logistics: A 
Theoretical Scenario for Spare Part Distribution," Proceedings of the 
9Ih World Conference orz Transport Research, 2001) 



Scenario 1 :  The spare parts are distributed directly from the support warehouse 
to the end-customer, whrch is the custonler's workshop in all 
scenarios. 

Scenario 2 :  The spare parts are shipped d~rectly from the central warehouse to the 
dealer and then from the dealer to the end-customer. 

Scenario 3 :  The shipment is sent directly from the central warehouse to tlie end- 
customer, bypassing both support warehouse and dealer. 

Scenario 4: The spare parts are sent directly from the supplier to the end- 
customer, bypassing all traditional distrrbut~on centers. 

4.1 Initial Implementation 

Volko, s~mrlarly to other vehrcle manufacturers, has come to play a niajol role In 
the after-market supply chain Their d o m ~ n a t ~ n g  posltlon originates from the control of 
product development and sourcmg as well as influence upon the d~str~but ion network, 
dealers and customers From the perspect~ve of Volko the spare parts manufacturer 
represents the suppher from w h ~ c h  spare parts are bo~rght Dealers are the actors that 
buy spare parts from the veh~cle  manufacturer and then sell them on to veh~cle  owners, 
thus they are somet~mes also referred to as reta~lers Consequently, veh~cle  manufac- 
turers refer to veh~cle  owners and operators as customers or el  en end-customers who 
may have thew own workshops 

The scenarlo analys~s provided the or~ginal iniplementat~on project wlth d set of 
d~fferent p o s s ~ b i l ~ t ~ e s  At that tlme, howe\er, only one scendrlo had been justified for 
~niplementatron The most vlable seemed to be to strengthen the re la t~onsh~p between 
tlie dealer and the customer by pro\iding an a d d ~ t ~ o n d  channel for spare parts Volvo 
would then also further burld upon the relat~on w ~ t h  its dealers and, by Impro\ing the 
performance of the dealer offer, w o ~ ~ l d  gain In the conipetitlve market place Thls 
lmplementat~on reinforced an ult~mate goal and overall busmess strategy Intended to 
attract end-customers from t h e ~ r  own workshops to the dealer ~vorksliops Referrrng to 
the scenarios dep~cted above, t h ~ s  can be descr~bed as bulldrng upon Scenarlo 2 (as 
depleted in F ~ g ~ r r e  3) 

The o r ~ g ~ n a l  ~mplementat~on project prov~ded the means to reach customers where 
the nialn impacts were the commercial relations, the technical platform, and extendmg 
the supply cham wlth dellvery optlons as well as order~ng systems to customers 

Figure 3. Original Implementation Project: Reachmg End-Customers 



The technical challenges in deploying an infrastructure had mainly difficulties with 
single slgn-on, multi-language, 2417, security, bus~ness process synchronization, and 
legacy connectivity. Nevertheless, the vast work did res~llt in a platform that co~ild 
actually be eas~ly extended and respond in an ag~ le  way to Increasing busmess demands 
with more functionalities to support the total bus~ness cycle. 

This combined business and technology agility was a major benefit and, at the time. 
an innovation that would prove to deliver much more value than o r~g~na l ly  estimated. 
This wo~ild not have been possible without the first implementatlon. Furthermore, the 
first scenario had significant challenges with central invol\:ement in very local rela- 
tionships. Market companies and dealers as well as the global functions have not been 
used to collaborate in a cross-f~~nctional or cross-hierarchical way. Consequently, this 
is still an emerging area. 

4.2 Continuous Implementation and Innovation 

Even with the obstacles to overcome both in terms of technology and relations, the 
established platform provided opportunities for follow-on lmplementat~on projects. A 
second project was launched to deliver the enhanced technological feat~ires for a group 
of more-established relations: importers. Importers mainly exist In small markets on 
the international scene. They represent a company that usually sells to dealers and 
manages importation of spare parts. 

The thought was also, in some rare and minor cases .to extend directly to end- 
customers. However, still involving the close proximity and hnman relation of the 
dealers, the system and logistics connection goes from a central wareho~ise to end- 
customers. This case would only be valid if certain criteria are fiilfilled, such as end- 
customers maintaining their own workshops for the foreseeable fi~t~u-e and as long as 
distribution polnts and volumes are justifiable. 

T h ~ s  first follow-on implementation, related to Scenario 3 and seen in Figure 4, 
enforced a win-win-win situation between end-customers, dealers, and Volvo. This was 
a profound innovation and a clear delivery of the existing agility. This has been a uni- 
que sit~lation where global functions, market establishments; and dealers have collab- 
orated both cross-functionally and between different levels. Furthermore, it has had a 
very high return in relation to the minor follow-on investment req~lired. 

After the second implementation, new possibtlities were foc~ised based on the 
positlve results ofthe second project. Focus was put on new geographical areas out-s~de 
Europe, such as Asia, as  well as extending the capabilit~es of SLIP POT^ warehouses to  

Figure 4. Continuous Implementation: Restruct~iring Relations 



Figwe 5. Continuous Implementat~on: Extending Reach 

dell! er to end-custoniers Technically the platform needed mlnor adaptations and the 
objectne was to extend logistrcal capabilrtres Utrl~zmg the capab~l l t~es  leveraged 
ag~lrty and prov~ded bus~ness value 

The second follow-on ~mplenientatron (I e ,  the thrrd iniplementat~on project) 
correlates to Scenarro 1 (see Flgure 5 )  Based on the exper lences ga~ned  dnrmg the first 
two ~mplementat~ons the challenge was to deploy a more decentralized structure (I e , 
seberal support warehouses) This was possrble to manage eken though rti equrred close 
analysrs and nionltorlng durmg roll-out Techmcally more-advanced Web servlces 
could be debeloped, primarrly because a crit~cal mass of plactical competence had been 
bu~lt-LIP but also as platform stabhty was establ~shed Still, difficulties ne re  en- 
countered, especially upon alrgnment for busrness process synchronizat~on 

The overall rmpresslon about the development 1s that all the work that was com- 
pleted dur~ng  the lmtral rmplementation project paid o f f ,  gave payback rn follow-on 
~mplenientatrons Both the cost and the lead-trrne u e l e  lowered in later Lersrons The 
largest benefits hake been the agi l~ty that has enabled rnnovatlons both In terms of 
fimctlondl~ty and technrcal and busmess set-up as well as abilrty to manage  elations 
betwecn stakeholders Table 1 prov~des a summarrzed vlew 

Table 1.  Summarlzed View of Implementation Projects (Adapted from M. Holmqvist, 
0. Hultkranr, G. Stefansson, and A.  Wingqvist, "Conseq~rences of E-Commerce on 
Physical Logistics: A Theoretical Scenario for Spare Part Distribution," Proceedii~gs 

- Innovation Win-win-win 
relations 

Extended reach and 
features 



Before pro\ l d ~ n g  some concludmg coninients, ~t must be emphas~zed that no 
general gokerndnce model for agi l~ty  w ~ l l  be del~vered At the most, the scenallo 
dekelopment nmv been seen as a gu~dellne but due to the busmess dynani~cs , it w ~ l l  not 
be possible to str~ctly control s t ~ a t e g ~ c  developments Thus thoughts of strateg~c 
alignment (Hende~son and Venkatraman 1993) are too m h ~ b ~ t l n g  w h ~ l e ,  at the same 
tlme, just allou tng d r ~ f t  (C~bor i a  2000) may lose the a b h t y  to d ~ w e  progress 

Conseq~~ent ly ,  a g ~ l ~ t y  IS nurt~lred by actlon through ~mplementatlon, based on a 
strateg~c dhdreness, and w ~ t h  comprehens~\ e projects it IS possible to lead development 

5 CONCLUDING COMMENTS 

The new structure for spare parts d ~ s t ~ ~ b u t ~ o n  at Volvo r e l ~ e s  on the development 
of  ~ntegratton betueeri legacy and a new IT platform as I\ ell as development of relat~on- 
s h ~ p s  between stakeholders The case shows that ~rnplementat~on p~o jec t s  on a solld 
platform des~gned to meet a g ~ l e  busmess demands brmg Innokatlons that have enabled 
a new business st1 nctnre 

The creatlon of  a new platform 1s p ~ o b l e m a t ~ c  and the establ~shment of  new rela- 
tlons IS e\en more d~f f i c~ l l t  The m a n  challenges are smgle slgn-on, plocess synchro- 
nlzatlon, multi-language, 2417, secul~ty ,  and legacy connectlv~ty However areas that 
have been less illumtnated are smgle slgn-on and bus~ness  process synchron~ratlon and 
these are hlghl~ghted here as a m a n  concern Consequently, they are presented as aleas 
for f~u-ther research 

F~nal ly  thls case has summar~sed but also expanded findings from research that has 
been presented In ear l~er  papers It IS  ~mportant to see the contmuatlon of  results 
through a h o l ~ s t ~ c  revlew of  IT management Spec~fically, continuous ~mplementat~on 
projects cdn delnel tnnovat~on In new relat~ons and new channels, espec~ally when 
agl l~ty  has been addressed fiom the begmnmg It I S  easlel to roll out the new channels 
after the first ~mplementat~on,  ~t I S  beneficla1 to start In areas %here establ~shed relat~ons 
exlst, ~t I S  favorable to watt w ~ t h  development of advanced Web servlces untll the 
techn~cal platform 1s stable and key busmess relat~ons a1 e establ~shed-then the leverage 
constlt~ltes the dg111ty that prov~des  a h ~ g h  busmess value 

Ag111ty 1s dchleved by workmg continuously wlth scenarlo development and by 
keepmg ~mplementat~on projects comprehens~ve These ~ n v o h e  both technology and 
relat~ons betueen supply cham actors 
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Abstract This study investzgated the use of the agile methods, eXtremeprogramming 
(XP) and Scrum, at the Intel Network Processor Diwsion engineering team 
based in Shannon, Ireland over a three-yearperiod The study is noteworthy 
as it is bnsecl on real indzrstrial sofnvare projects involving experienced 
software engineers, with continuous reflectior~ and monitoring of the 
application ofthese approaches. It provides evidence that agile methods are 
farfiom anti method; mthei: they require disciplined application and carefill 
customization to thepai?lcular needs ofthe development context. The study 
also shorvs holr, XP and Scrum can complement each other to provide a 
comprehensive agile developn7ent method, with XP providing support for 
technical aspects and Scrum providing support for project planning and 
tracking. The manner in which XP and Scrum have been customized to suit 
the needs of the development environment at Intel Shannon is described, as 
are the lessons learned. The XP practices that Mlere applied did lead to 
signijkant benefits, with pair-programming leading to reductions in code 
defect density of a factor of seven, and one project actuallj~ achieving zero 
defect densit), However, some observed limitations ofpair-programming are 
described. Intel Shanno~l alsofound that not allXPpractices were applicable 
in their context. Thzu, the study suggests that, contrary to suggestions that XP 
is not divisible or individually selectable, a la cnrte selection and tailoring of 
XPpractices can work very well. In the case ofScium, some local customi- 
zatiorz has led to a very committed adoptiorl by developers themselves, irl 
contrast to many development methods whose use is decreed mandatory by 
management. The success of Scrum is significant. Projects ofsix-month and 
one-year duration have been delivered ahead of schedule, which bodes well 
for ji1tur.e abilitj~ to accurately plan developnlent projects, a black art in 
sojhare develojment up to now. 
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1 INTRODUCTION 

Despite 50 years of software development experience, the vast majority of software 
projects continue to exceed budget and development schedule, and are often of poor 
quality when completed. In recent times, agile approaches have emerged as an 
apparently revolutionary new practice-led paradigm that can address these central 
problems. The agile approaches comprise a broad range-extreme Programming (XP) 
(Beck 2000), dynamic systems development method (DSDM) (Stapleton 1998), Scrum 
(Schwaber and Beedle 2002); Crystal (Cockburn 2001); agile modeling (Ambler 2002); 
feature driven design (Coad et al. 1999); lean programming (Poppendieck 2001), and 
perhaps even the rational unified process (RUP) (Kruchten 2000), although there is 
considerable disagreement on whether or not RUP is an agile method. These approaches 
differ significantly fiom traditional approaches to software development, emphasizing 
development productivity rather than process rigor, and seeking to deliver business 
value quickly, while also accommodating changing user requ~rements. 

It is important to emphasize that agile approaches are not anti method; rather, they 
operate on the lean principle of "barely sufficient methodology" (Highsmith 2002). The 
change in emphasis from the traditional approaches is summarized in the following 
value-tradeoffs: 

Individuals and interactions over processes and tools 
Working software over comprehensive doc~~mentation 
Customer collaboration over contract negotiation 
Responding to change over followmg a plan 

Advocates of the agile approaches recognize that both sides of these value 
statements are relevant to software development. However, they choose to emphasize 
the first part of each statement as more important than the second part. The overall 
principles underpinning the agile approaches are summarized in the agile manifesto 
(www.agilemanifesto.com). 

The use of agile approaches is growing rapidly, estimated to be in use in two-thirds 
of all IT development conipanies in 2002 (Sliwa 2002). Practice is ahead of research 
in this area, b ~ ~ t  m ~ ~ c h  of the evidence offered thus far has been anecdotal in nature. 
Thus, the study reported on here in Intel Shannon is particularly useful as the findings 
are based on intensive investigation of the agile mitiatives that have been implemented. 
Two of the most popular and widely used agile methods are XP and Scrum, and both of  
these are in active use in Intel Shannon. Hence, a brief background summary of each 
of these approaches is provided here. 

1.1 extreme Programming (XP) 

The extreme Programming (XP) approach explicitly acknowledges that it is not a 
magic "silver bullet" of revolutionary new techniques; rather, it is a set of tried and 
trusted principles that are well-established as part of the conventional wisdom of soft- 
ware engineering, but which are taken to an extreme level-hence the name extreme 
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Programmmg XP has been p~oneered by Kent Beck, and has ~ t s  01 lglns In a ploject to 
develop an Internal payroll system at Chrysler In 1996-97 It I S  comp~ehensnely 
descr~bed 111 Beck (2000, p xv), where he descr~bes ~t as 'a I~ght-we~ght methodology 
for small-to-rned~um-s~zed teams debelopmg software In the face of vague or rap~dly- 
changmg requirements " XP comprises five key \ alues, conzrr~em~cat~oiz feedback, 
scnlplmt), courage, and respect These are underpinned by 12 key practices, sum- 
marized In Table 1 

A marked feature of XP IS that several of the pract~ces o\ erlap to some extent and 
thus serve to complement and remforce each other-refactormg, s~mple  des~gn,  collec- 
tive o*nersh~p, and codlng standards, for example Hou eve1 , \+ h ~ l e  XP I S  acknowl- 
edged as not bemg a "one slze fits all" approach snited to e\ ery development context, 
there IS by no means unammous agreement on where the l ~ m ~ t s  of ~ t s  a p p l ~ c a b ~ l ~ t y  Ile 
Thus, tts app l~ca t~on  In Intel Shannon IS especially pertment as ~t represents an mdustr~al 
product development settlng with exper~enced software engmeers Many ofthe reported 
benefits of XP to date have been in academ~c un~versity en\ lronmcnts (e g , Hedin et a1 
2003, Muller and Tichy 2001) and, therefore, lessons learned from ~ t s  apphcat~on In a 
real software development context are invaluable, as qulte fe\v s ~ ~ c h  s tud~es have been 
published (Helm and Heniph111 2003) Also, McBreen (2003, p 88) ~den t~f ies  the 
Importance of "continuo~~s reflect~on" on the application of XP pract~ces and this was 
very much a f e a t ~ ~ r e  of the Intel Shannon context 

1.2 Scrum 

Scrum (Schwaber and Beedle 2002) IS a simple, low-overhead process for managing 
and tracking software development. While it is very much influenced by Boehm's 
(1988) sp~ral model, it has its origins in a project by Jeff Sutherland at the Easel 
Corporation in 1993 where it was used in the development ofan object-oriented analysis 
and des~gn tool. While XP is used in Intel Shannon for the technical engineering aspects 
of development. Scrum is used for the project management aspects, for which it is better 
suited. Scrum differs from traditional approaches in that ~t assumes that analysis, 
design, and development processes are largely unpl-ed~ctable. At its heart, Scrum 
comprises a number of stages which, building on its underpinning metaphor of  a rugby 
scrum, also follow a sporting theme. 

First, the pre-game phases: 
- Planning: This phase involves the definition of a new release of the system 

based on the currently known backlog o f req~~i red  modifications, along with an 
estimate of its schedule and cost. If a new system is being developed, this 
phase consists of both conceptualization and analysis. If an existing system is 
bemg enhanced, this phase consists of limited analysis. 

- Architecture: This phase includes system architect~~re modification and high- 
level design as to how the backlog items will be implemented. 



Table / Key Practices of XP (Adapted from K Beck, Ertreme Prograr~~inzng 
Euplnriied. Addison-Wesley, 2000) 

I 
The Planning Game 

A quick determination of  the scope of the next software release, based on a 
combination of business priorities and technical estimates. It is accepted that this 
plan w ~ l l  probably change. 

Small Releases 
Put a simple sq stem into production quickly. then release ne\\ versions on a \ erq 
short cycle 

Metaphor 
Guide all development with a simple shared stor> of hon the \\hole slstem 
works 

Simple Design 
The sqstem should be designed as simplq as posslble at anq gihen moment in 
t m e  

resting 
Programmers continually write tests which must be lun fla\\lessl) for 
development to proceed Customers write function tests to demonstrate thc 
features implemented 

Refactoring 
Progran~mers restructure the system, xvithout remov ing functionality, to improvc 
nonfiinctional aspects (e.g., duplication of code, siniplicity, flexibility). 

Pair-Programming 
All production code is written by two programmers at one machine 

Collective Ownership 
Anyone can change any code anywhere in the system at any time. 

Continuous Integration 
lntegrate and build the system every time a task is completed-this may be man) 
times per day. 

40-Hour Week 
Work no more than 40 hours per week as a rule 

On-Site Customers 
Include an actual user on the team, available full-t~me to answer quest~ons 

Coding Standards 
Adherence to coding rules which emphasize communication via program code. 
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F o l l o ~  rng thrs IS the maln game phase 
- Sprints Thrs ~ n ~ o l \ e s  development of new release funct~onallty, ~41th 

constant respect to the ~ a r ~ a b l e s  of tlme, requirements, quahty, cost, and 
competltlon Interact~on wlth these var~ables defines the end of t h ~ s  phase 
There ale mult~ple,  lteratwe development sprlnts, or cycles. that are ~ised to 
e\ olve the system 

Finally. there is the post-game phase: 
- Closure: Here the focus is on preparation for release, including final 

documentation, pre-release staged testing, and release. 

The first and last Scrum phases (plann~ng and closure) consrst of defined processcs, 
where all processes, Inputs, and outputs are well defined The knowledge of hoa to do 
these processes is expllclt The flow IS h e a r ,  u ~ t h  some iteration In the plannmg phase 

Spr~nts  are nonlmear and flex~ble Where ava~lable, expl~clt  process knowledge 
I S  used, otherw~se tacrt knowledge and trlal and error IS used to b u ~ l d  process knowl- 
edge Spr~nts  are ~ ~ s e d  to e ~ o l v e  the final product The project IS open to the envllon- 
ment ~ ~ n t ~ l  the closure phase The del~verable can be changed at any tlme durmg the 
plannmg and sprrnt phases of the project The project remams open to environmental 
complewty, rncludmg conipet~tlve, tlme, quahty, and firianc~al pressures, throughout 
these phases 

One of the most mterestlng aspects of Scrum IS the dally meetmg of the project 
team The dally nieetmg IS kept short, typically 15 m~nutes  Eve~yone answers three 
questions 

What d ~ d  you do in the last 24 hours? 
What roadblocks did you enco~~nte r  that you need someone to remove? 
What I S  your plan for the next 24 hours? 

W~thin Intel Shannon, quite a lot of experimentat~on has been done using Scr~im on 
projects of different sizes and complexity. Despite the claim by its proponents that 
Scrum has been used on "thousands of Scrum projects" (Schwaber and Beedle 2002), 
there have been few accounts of the use of Scrum in real-world projects (Abrahamsson 
et al. 2003), a notable exception being the study by Rising and Janoff (2000). 

The remanider of the paper is structured as follows: In the next section, contextual 
backgro~rnd information is provided in relation to Intel Shannon. Following this, the 
case study research method and the personal interview process employed in this study 
is discussed. In the next section, the actual implementation of XP and Scrum and the 
lessons leal-ned are discussed. Finally, the conclusions from the study are presented. 

2 BACKGROUND: INTEL SHANNON 
DEVELOPMENT CONTEXT 

Intel Shannon is based in the west of Ireland and is part of the Intel's Infrastruct~~re 
Processor Division. The main Intel plant in Ireland near Dublin employs 4,200 people. 
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The Intel Shannon organizat~on employs close to 100 people, and about 70 are involved 
In englneel mg, software development, and s ~ l ~ c o n  des~gn The products under debelop- 
ment are network processors for networking equipment typ~cally for SMEs, the small 
officcihome (SOHO), and 3G wreless markets For these products. requirements 
analys~s is typ~cally done In the Un~ted States, the softuare and s ~ l ~ c o n  des~gn IS done 
In Shannon Intel Shannon has seen s~gn~ficant  giowth In t h e ~ r  workforce ober the past 
few years They are now s t rwng  to mstltute a repeatable engmeering process bvhercbq 
they will have multiple products under de\elopnient in parallel in different phases. In 
the past, their portfolio has been characterized by a startupisingle-product focus. 

In terms of software development, Intel Shannon has been formally assessed at 
Level 2 on the capab~hty m a t ~ ~ r ~ t y  model (CMM). While this has led to some discipline 
in thc development process, the rapid time-to-market pressures have led Intel Shannon 
to consider agile methods. Further, they are a company that embraces innovation and 
seeks to rigoro~isly assess new techniques and methods that could meet their market 
needs. Intel Shannon has been deploying a range of agile methods over the past three 
years, pr~nc~pal ly  two flavors of agile methods: XP for the technical engineering aspects 
of software development and SCRUM for the project planning and tracking. 

W h ~ l e  the move to CMM cert~ficat~on was d r~ven  more as a top-down mandate 
w ~ t h ~ n  the organlzatlon, In contrast, Scr~im and XP were mtroduced at a glassroots 
englneelmg level as opt~onal techniques As such, thew adopt~on has grown o~gan~ca l ly  
over time They were not mandated or compulsory as the techn~ques were bemg 
mtroduced in parallel w ~ t h  CMM implementation Whlle many tend to vlew CMM and 
agile methods as axiomatically incommensurable, this has been cogently shown to be 
an oversimplificat~on (Paulk 2001). 

Agile methods are also finding use in the wider Intel software engineering 
comn~unity. The company now has an internal wiki Web site and diverse teams meet 
on a regular basis to share experiences with different agile methodologies. Again, this 
comm~~ni ty  is driven by grassroots engineering. 

The lessons learned have been significant and are discussed in section 4, but first 
the research method employed In this s t ~ ~ d y  is descr~bed 

3 RESEARCH METHOD 

G ~ v e n  that the a g ~ l e  methods area IS a relat~vely new research area. research of an 
exploratory and descriptive nature IS needed, and any research method chosen should 
reflect t h ~ s  Marshall and Rossman (1989) propose a framework for matchmg research 
purpose w ~ t h  research methods and data capture techn~ques In the case of research 
w h ~ c h  has a desc~  ~pt lve and exploratory focus, a comb~na t~on  of case study and ~n-depth 
lnterv~ewlng IS deemed appropriate accoldlng to then- framework 

3.1 The Case Study Method 

The case study is not viewed In a similar fashion by all researchers (see Smith 
1990). However, according to one of the more common interpretations, it describes a 
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single situation, and ~lsually involves the collection of a large amo~mt of qualitative 
information (see Benbasat et al. 1987: Lee 1989: Yln 1994). Case s t ~ ~ d i e s  can be very 
valuable in generating an understanding of the reality of a particular situation, and can 
provide a good basis for discussion. There I S  neither an attempt at experimental des~gn 
nor any control of var~ables. However. slnce the information collected is often specific 
to the particular s i t~~at ion at a particular polnt in time, results may not be generalizable. 

Notwithstanding this limitation, the case s t ~ ~ d y  was chosen as the research method 
for this study, as ~ t s  advantage in providing t h ~ c k  description was seen as outweighing 
its limitations. Also, the project manager responsible for the deployment of agile 
methods subsequently became a c o a ~ ~ t h o r  of the paper. Thus, the findings are fi~rther 
strengthened through the direct validat~on of those responsible for the process being 
studled. 

3.2 In-Depth Personal Interviews 

The purpose of the personal Interblew 1s to encourage the Interwewee to relate 
experiences and a t t ~ t ~ ~ d e s  relevant to the research problem (Walker 1988) It IS a very 
flex~ble t e c h n ~ q ~ ~ e  In that the interviewer can probe any mterestmg details that emerge 
dunng the Interview, and concentrate In deta~l on part~cular aspects 

It should be noted that a reflexwe approach mas del~berately allowed In the inter- 
view phase adopted in t h ~ s  s t ~ ~ d y  T h ~ s  has been ~den t~f ied  as important In exploratory 
research (Trauth and O'Conno~ 1991) as ~t allows for refocusmg as the research 
progresses, In that responses to cel-tam q ~ ~ e s t ~ o n s  can st~mulate new amareness and 
mterest In part~cular Issues w h ~ c h  may then requlre additional probing E~senhardt 
(1 989) also recommends such a strategy labelmg ~t corztvolled opportunmn 

In t h ~ s  study, a serles of formal and Informal mtervlews a ere conducted over a one- 
year per~od w ~ t h  the project manager and key staff respons~ble for a g ~ l e  deployment at 
Intel Shannon Interviems were generally of one- to two-hour durat~on Informal 
~ n t e ~ v ~ e m s  were used to c lar~fy and refinc Issues as they emerged Also, as one of the 
prlmary sources of mformatlon became a coauthor of the paper, the correctness of the 
researche~s' lnterpretat~on was less of an Issue than In the traditional model whereby 
excl~~slvely external authors Interpret the research findmgs 

4 USE OF XP AND SCRUM AT INTEL SHANNON 

Intel Shannon has been using XP for five years. However, even though they have 
been committed users of XP, they have been quite pragmatic in choosing only those 
aspects of XP which they perceived as relevant to the needs of their development 
context. The XP practices that have been deployed, however, have been carefi~lly 
monitored and the implications measured. These practices were pair-programming, 
testing, refactoring, simple design, coding standards, and collective ownership. Their 
experiences with each are discussed in turn below. 
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Scr~lni has also been used for five years Again. the documented techn~que has been 
tailored locally 

Scrum has seen more enthus~ast~c adopt~on at the ind~wdual team level than 
extreme Programnimg The reasons for t h ~ s  ale discussed in mole detall below 

4.1.1 Pair-Programming 

Pair-programming is perhaps the best known of the XP practices, with generally 
positive reports on its usage, although Muller and Tichy (2001) suggest that it decreases 
overall productivity. While most of the other XP practices have been applied across all 
of the individual software teams at Intel Shannon. pair-programming has been selec- 
tively applied. Most teams consist of between two and six software engineers with a 
wide range of exper~ence. Pair-programming was applied initially by two teams on two 
components of the software for the IXP2XX network processor. On the later IXP4XX 
network processor, it was again employed by two tcanis. 

Pair-programming was perceived as hav~ng  a number of significant advantages at 
Intel Shannon. First, it was estimated that the required code quality level was achieved 
earlier. On the IXP2XX project, the pair-programmed components had the lowest defect 
density in the whole product. The defect densit~es were a factor of seven below the 
component with the highest density. On the IXP4XX project, two of the three Intel 
Shannon based teams used pair-programming. One of the teams achieved zero defect 
quality. The team with the highest defect density was the team that did not. The three 
teams all had similar experience profiles. With pals-programming, developers did not 
get stuck wondering what to do next. If one person was unsure, the other probably did 
know. Developers also believed that they learned quite a lot from each other and that 
they remained more focused on the job at hand, and less likely to go off on a tangent. 

The essential nature of pair-programm~ng. where one person is effectively looking 
over the other's shoulder, meant that minor errors were caught early, saving 
considerable debugging time. Also. it was useful for testing and debugging, as a fresh 
viewpoint could spot the obvious flaw hvhich was not obvious to the pair partner. The 
overall process also ensured that more than one developer gained a deep understanding 
of the design and code, thus facilitating collective ownership (discussed below). 
Developers suggested that they had more fun. and found the work more interesting. 
They also seemed more enthusiastic about their work. 

However, there were a number of problematic aspects associated with the use of 
pair-programming also. For example, it was found to be unsuitable for simple or well- 
understood problems, which could be fixed as quickly as a single developer could type. 
In a similar vein, when doing lots of small changes (e.g.. eliminating TO-DO'S), it tended 
to get frustrating. 

Some developers found pair-programming c o ~ ~ l d  break their flow of concentration 
as they needed to pause to conlmunicate nonobvious ideas to the pair partner. Indeed, 
some developers expressed the view that ~t was difficult to reflect and concentrate with 
someone by their side. 

Overall, Intel Shannon has documented a number of lessons which will guide its 
future use of pair-programming. 
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Some basic rules of pan- work~ng et~quette are requ~red, e.g., no keyboard 
wrestling. 
Consideration needs to be given to ne~ghbors to keep backgro~md noise to a 
minimum. 
Use large fonts. 
Set clear objectives at the start of a programming session. 
Planning and coordination may be necessary to pr~oritize programming over 
other activities (e.g., helping otherenglneers, phone calls, meetings), otherwise 
both people may not be free simultaneously. 
Pair-programming was not seen as valuable during sustaining activit~es on the 
project when the amount of codrng is not as significant. 

Testing 

Intel Shannon also Implemented a test-code development strategy (I e , wr~tlng the 
unit-test code w h ~ l e  wrltlng product~on code) They found t h ~ s  had a numbel of advan- 
tages It set a dlrect~on for the lmmed~ate de~elopment,  namely to get the test case 
workmg It also helped develope~s get a better i lnde~stand~ng of the firnct~onal~ty 
requned ofthe software from a chent polnt o f v ~ e f i  The un~t-tests are also ~mpleniented 
as part of a regression test sulte and all component nnlt tests dre run on the code 
repository nightly Integration tests are also developed to test the ~ n d ~ v ~ d u a l  components 
In concert dnd "smoke tests" are run daily m ~ t h  external test eq~npment In the weeks 
leadmg up to a release 

4.1.3 Refactoring 

Refactoring was another X P  teclinique that was quite widely used at Intel Shannon. 
They found it worked best when it was done early, as ~t elim~nated a lot of b~rgs that 
would have taken up a lot of debugging time otherwise. Refactor~ng also became akrn 
to a continuous design activity, which is d~scussed next. 

4.1.4 Simple Design 

In thls case, des~gn  was done on a mhrteboard before each block of code was 
wrltten As a result, the des~gn document emerged on an ongolng b a s ~ s  In parallel n rth 
the code ~mplementatlon Qulte slgn~ficantly, howeber, they habc not subscr~bed to the 
XP concept of the code bemg the desgn as documentat~on I S  an ~ntegral part of the 
product deliverable at Intel Shannon Slmplmty ~ncreas~ngly became the g ~ r ~ d ~ n g  
p r ~ n c ~ p l e  and, over tlme, developers stopped trylng to second-guess the c l~ent  code and 
just ~mplemented the reqiurements As already ment~oned, t h ~ s  pract~ce was very 
closely l~nked to refactorlng 
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4.1.5 Collective Ownership 

T h ~ s  practlce led to number of benefits F~rst.  ~t ensured that seleral members of 
the project team knew the code well enough to make changes. so ~f one pel son m ds busy, 
another person could make the requested change Also, In the Intel Shannon context, 
changes In team composition wele quite common In the past, th17 mcant that devel- 
opers had to choose between brmgmg any code they  rote w ~ t h  them and con t~nu~ng  to 
malntii~n ~ t ,  or spendmg tlme teachmg the code to someone else and hand~ng o \e r  
l e s p o n s ~ b ~ l ~ t y  Collect~ve o a n e r s h ~ p  allowedmanagement mole f l e x ~ b ~ l ~ t ~  as it resulted 
rn teams bemg able to malnta~n the code base as several of the or~gmal  membe~s ~vould 
knon i t  nell  enough to mamtain ~t 

However, Intel Shannon found that collect~\e ownersh~p was only dppropr late on 
'1 s~ngle  team b a s s  Code ownership across mult~ple teams was not appl~ed The 
softuare engmeermg team on the whole product could be as many as 30 engineers and 
the team felt collective ownership could not scale to t h ~ s  w ~ d e  a populat~on 

4.1.6 Coding Standards 

Intel Shannon defined a C-coding standard early in the project and referred to it 
extensively during coding and code inspections. Coding standards were already a \,cry 

strong feature of their development environment prior to the application of XP 

4.1.7 Unused XP Practices 

XP ploneers have suggested that ~t cannot be apphed w t h  p~ecemeal che~rq-plck~ng 
of 1nd11  dual practices As Schwaber (2001, p 8) puts ~ t ,  "[XP] values and t h e ~ r  ~lndel- 
l y n g  pract~ces and techn~ques are not d i v ~ s ~ b l e  and ~ n d ~ v ~ d u a l l y  selectable they form 
a coherent, \\hole process " However, a number of XP practices were not appl~ed at 
Intel Shannon as they felt they were not appl~cable to t h e ~ r  development context The 
unused pract~ces mclude the plannmg game, small releases, continuous mtegrat~on 40- 
hour meek. metaphor, and on-slte customers The reasons for lack of adopt~on of these 
pfactlces were as follows 

The plannmg game was not used as many aspects of planning are covered by the 
S c r ~ ~ m  techn~que, d~scussed later F ~ o m  a busmess prlorlty perspective, a product- 
marketmg team has the r e s p o n s ~ b ~ l ~ t y  for decid~ng feature prlorltles They arc i n  a 
separate organlzatlon, most of whom are not phys~cally colocated In future, ho\\ eve], 
they mtend to use some priorltlzation aspects of the plann~ng game 

The XP practlce of small releases 1s not feas~ble early In the product schedule as In 
t h ~ s  bus~ness the software releases ale t ~ e d  to s ~ l ~ c o n  a v a ~ l a b ~ l ~ t y  Once s ~ l ~ c o n  IS 

ava~lable, the team typ~cally delivers mmor releases every four to SIX weeks and major 
releases every two quarters 

W h ~ l e  continuous ~ntegrat~on ~sprac t~ced  for each component, glven the complex~ty 
of the overall software m d  the need for external test equipment, fill1 system mtegratlon 
15 done only In the fortmght lead~ng up to a release 
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The 40-hou~ week was seen as a great asplratlon but ~t was not consistently 
ach~ebable In the Intel Shannon development context, where the d~screpmcy In ttmc 
zones betv,een E u ~ o p e  and the United States sertes to extend work~ng hours 

On-slte customers are not a\ allable These projects are tled to the deslgn of s~llcon 
and in many cases do not ha\ e spec~fic customers dur~ng  the early concept~ldl stages 
The product nialketlng group acts as a customer proxy, p r ~ o r ~ t ~ z ~ n g  fcat~ues  based on 
potentla1 revenue 

Metaphor was not exp l~c~t ly  used. but at a hlgh level the software components do 
correspond to the mterfaces on the s ~ l ~ c o n  and have common patterns of funct~ons on the 
APIs 

4.1.8 Overall  Lessons on XP Practices 

Overall, Intel Shannon IS qwte happy with the XP experience Sonie of the prac- 
tlces, such as simple design and testmg, ale now used across the board on all dekelop- 
ment teams Test~ng 1s also mtegrated ~ n t o  the delelopment enblronment 

Desp~te  ~ t s  success, palr-programming has not grown to the same extent as S c ~ u m ,  
f o ~  example T h ~ s  d~chotomy will be discussed below 

In general, where par-programmmg was adopted, ~t tended to lead to a smallel code 
base and as defect rate IS d~rectly correlated with code length, t h ~ s  has led to more 
effic~ent use of resources 

As a thought expel~ment, the de\ elopers t r~ed  to lmaglne how the softwale would 
have turned out ] f a  more t rad~t~onal  de~elopment  process had been follomed They 
bel~eved ~t u o ~ ~ l d  ha\ e taken In 01 around the same time-any dlscrepdncles would be 
lost In the nolse of overhead However, they felt the t r ad~ t~ona l  code mould probably 
ha \e  been qulte a b ~ t  more complex and long to cater for situations that w auld probably 
never occur As ment~oned abobe, slnce the defect rate 1s a constant, t h ~ s  would e q ~ ~ a t e  
to mole b~lgs  

4.2 Scrum 

Scrurn has been ~lsed for three years at Intel Shannon although some of the engl- 
neers had used it for almost five years in their previous organizations. Scruni has really 
only been documented In book form since 2002 (Schwaber and Beedle 2002). Up to 
then the techn~que was documented on a number of Web sites (e.g., http:!iwww. 
jeffs~~therland.org/scri~miindex.html and http:ilwww.controlchaos.com/scr~~m.pdf). The 
Intel team also employed a number oftechniques from EPISODES (Cunn~ngham 1995): 
the precursor to extreme planning. 

S c r ~ m  was initially p~loted by one team and its use has grown organically to the 
extent that it now is ~ ~ s e d  by most of the teams in Intel Shannon. They belleve the key 
reason for this enthusiastic embrace of the technique is due to one of the customizations 
this initial team made. The daily Scrum meeting took place around a board covered with 
yellow post-it notes. The team recorded tasks for the 24-hour period on post-its. This 
made Scrurn very visible in the organization, and cc~riosity from other teams helped the 
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Current Backlog 1 Backlog 

Ethernet TY ~ 1 derizn scennno 

Done 

Fig~~1-e I. Sample S c r ~ ~ m  Daily Meeting Post-It Record 

~nitial spread of the techn~que F1g~1i-e 1 illustrates a sample meetmg record \\ ~ t h  post-its 
attached 

Team members a r rne  at the dally meeting with their new post-its for the next 24 
hours The post-~ts in their named atea are the tasks that were comm~tted to at the last 
meeting If a task I S  too b ~ g  for the next 24 hours, they write a subset of ~t on a new 
post-it D ~ ~ r i n g  the Scrum meetlng, the team members move completed tasks Into the 
"done" area Moving the post-~ts a ~ o u n d  helps ach~eve a shared group c ~ s ~ ~ a l ~ z a t i o n  of 
the tasks and project p~ ogress 

They have also experimented w ~ t h  other iniiovat~ve pract~ces For example. one 
team member took notes and then publ~shed the tasks on a Web page Houever, they 
found thls was a s~gnificmt oherhead for that team They also t r~ed  runnmg the meeting 
w ~ t h  each ~nd lv~dua l  t ak~ng  notes in a personal notebook, but this reduced the shared 
group 1 isualization of the project Overall they found the shared post-~t board the most 
useful 

The post-~ts encourage people to prepare more thoroughly In advance for the dally 
meetmg Contmuous preparation happens as developers s t ~ c k  new post-~ts to t h e r  PC 
screens dur~ng  t h e ~ r  work 111 the lnterlm between daily meetings 

Until recently, all teams u cre geographically colocated so the simple loa -tech post- 
~t techn~que has worked very hell  Inte~estingly, they now have one distrib~~ted team, 
w h ~ ~ h  has commenced uslng the t echn~q~ie  by employing a shared spreadsheei and net- 
worked meetlng software It I S  too early to report on the results ofthis project, but early 
md~cations are promlslng, thus ~ n d ~ c a t ~ n g  that some agde methods may be more appll- 
cable to distributed development than has been suggested up to now (McBreen 2003) 
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Figure 2. Scrum Planning 

4.2.1 Scrum Planning 

Intel Shannon has made some mod~ficat~ons to the plann~ng process as well They 
use two plannmg stages, one at the start of each sprlnt and one at the start ofthe project 

Plann~ng IS kept simple There 1s no complex Gantt chart nit11 complex inter- 
dependencies betmeen tasks The overall plan is a series of sprints (see F~gure  2) 
Internal or external milestones can be lmed up with s p ~ m t  complet~ons, but the 
dependenc~es between the tasks a ~ t h m  the sprmt are not worked out In advance 

Each team lead does a plan oi~tlining all of the sprmts to the end of the project 
Initial meetmgs are conducted by the engineers to get h ~ g h - l e ~ e l  est~mates that can be 
allocated and d~str~buted across a number of sprints In one of the projects, the w ~ d e -  
band Delph~ t echn~q~le  was used to generate the estimates (Linstone and Turoff 1975) 
Dependenc~es between teams are made between end-of-sprmt milestones 

In terms of dell\ erables, the team lead provides a hst of sprlnt mdestones and the 
contents of each sprmt to the overall project lead 

Intel Shannon does not use s p ~  lnt time boxmg w h ~ c h  is part of some ~mplenien- 
tations of Scrum The high-lebel tasks dre split to d~stribute them acloss sprints They 
then continue to dlstr~bute and s p l ~ t  tasks ~ l n t ~ l  the duration of each sprlnt 1s at most 20 
working days Contmgency IS bu~ l t  Into the plan and effort estimates are done based on 
 deal engineermg effort The contlngency factor I S  tuned as the project progresses 

At the start of each sprint the team dec~des whlch tasks are gomg to be done In the 
next sprint They look at the start of project sprlnt plan and look at any new backlog 
items that may have come up durlng the last sprlnt Tasks are allocated to ind~vid~lals 
to spread the load The sprint protects the team from the environment surroundmg ~t for 
a meanmgful amount of t ~ m e  

At the end of the sprunt, the team lead wrltes a wrap-up report, listing the tasks 
completed ~nc l~ ld lng  extra tasks that were not part of the or~gmal sprmt plan The report 
w ~ l l  also contaln lessons learned and a measurement of the actual effort expended In the 
sprint versus the est~mate at the start-of-project Other end-of-sprmt dehverables could 
include a demo, a project I e\ leu,  or a release 



4.2.2 Overall Lessons on Scrum 

Project teams have had excellent success dell\ermg projects on tlme and m ~ t h ~ n  
budget An early project of 5 5 months d u ~ a t ~ o n  M ~ t h  foul team members dell\ ered thelr 
final release wlth~n three days of the o r ~ g ~ n a l  plan The IXP4XX release I 0 software 
was del~vered one week ahead of s c h e d ~ ~ l e  on a ploject u ~ t h  an orlg~nal planned d~ l ra t~on  
of over a year The team cons~sted of 5 teams and over 30 englneers All teams ~ ~ s e d  
Scrum 

The key advantages of S c ~ u m  that the team obserped were 

Planning and tracking become a collaboration involving the whole team 
Excellent communication builds up within the team, t h ~ ~ s  building morale and 
helping the team to gel 
The team lead has more bandwidth for technical work 
Enables the team to deliver on-time 

The early adoption of Scrum has led to the formulation of internal training courses 
and in short time the use of Scrum has reached crltical mass. In the case of XP, pair- 
programming was not as visible and did not reach the same critical mass. In general, 
most of the engineers acknowledge the utility and advantages of pa~r-programming but 
are still slow to apply it. They are not making a conscious decislon not to use it and 
maybe the technique needs some renewed mternal promotion. 

Another possible factor limiting the spontaneous adoption of pair-programming at 
the individual engineer level may be the perception that ~ndivid~lal ownership of code 
components is of more value when performance reviews are bemg evaluated. 

5 CONCLUSIONS 

Overall, t h e ~ e  are many lessons from t h ~ s  research at Intel Shannon The study IS 

~ l s e f ~ d  rn bemg sohdly based on the rigorous and d~sc~pl ined unplementation of  aglle 
approaches in a real development context ~nvolving experienced soft\\ are englneers, 
wlth a careful reflection on subseqirent results The study confirms that both XP and 
Scr~lm have merlt and are very complementary In that X P  prov Ides good support for the 
more techmcal aspects of development uhi le  Scrum pro~ldes  a very good framework 
for project planmng and tracklng Also ~t IS clear that these approaches are not ant1 
method but requlre a d ~ s c ~ p l ~ n e d  approach and Indeed need to be tallored to the needs 
of the development context Notwlthstandlng thrs, developers themselves have em- 
braced these technques and use has grown over tlme, In stark contiast to many organi- 
zatlons w h e ~ e  the use of development methods IS mandated by management, which leads 
to far less actual usage of these methods (Fitzgerald 1998) 

Intel Shannon d ~ d  not find that all of the XP practices ne re  applicable In thelr 
context Pair-p~ogramm~ng, testlng, refactoring, srmple des~gn,  codmg standards, and 
collect~ve ownershrp were all apphed to good effect Howeber, whde they found pair- 
programming to have slgnrilcant benefits, In terms of code qual~ty for example, ~ t s  use 
IS not Increasing, but t h ~ s  may be explained by the need for other management support 
mechan~sms to support ~ t s  use Seleral XP practices were not cons~dered apphcable, 
such as the plannmg game, small releases, contmuous lntegratlon metaphor, on-slte 
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customer and 40 -hou~  week W h ~ l e  XP adbocates reasonablq polnt to the fact that the 
practlces form a coherent whole, thrs does not mean that se lec t~ke rcle\ant practlces 
cannot be app l~ed  to good effect Intel Shannon certa~nly d e r ~ ~ e d  \ alue from a subset 
of the prac t~ces  41so o f  ~nterest  IS the fact that the XP pr~nciplc  that the code IS the 
doc~nnen ta t~on  d ~ d  not feature at Intel Shannon smce docunientatlon is an ~ n t e g ~ a l  part 
of the product dehverable 

Intel Shannon has also a c h ~ e ~ e d  s ~ g n ~ f i c a n t  benefits through the use of Scrum 
Agarn, they have adapted ~t very much to t h e ~ r  needs with thc h ~ g h l y  v ~ s ~ b l e  dally 
meetmg report Also, the use of Scrum has led to consistent meeting o f  development 
schedules on very complex projects w ~ t h  long project dura t~ons ,  but L\ ~ t h  no degradat~on 
111 product qua l~ ty  Scrinn has been mole robust than XP ovel tune, u h e n  sustarned on 
just glassroots englneerlng sponsorsh~p F~nal ly ,  the deployment o f  S c ~ u m  on a 
d~s t r~bu ted  development project suggests that some a g ~ l e  approaches may be more 
amenable to d ~ s t r ~ b u t e d  development than has been assumed up to no\\ T h ~ s  w ~ l l  be the 
focus o f  further study 
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Abstract This paper outlines a theory ofsoftivare development agdrty that draws zrpon 
a inotiel oflTinnovations. We e.\-a~nine how both euplomrlon andexploitatiorz 
impact sofli.vare developmerlt agility. We propose a sequential nlodel of 
/earning in n ' h ~ h  agility is drivefl by explorafiori versus exploirarion needs 
and developtnent agility is influenced by learning,focirs. Organizations need 
to balance rncrltiple corlflicting goals including speed, qlralitj, cost, rlslc atid 
iriiro~~ative content. The value of the model is ~llustrared 0). probing hoiv 
sojtware organizations controlled their agilitj~ in Intetxet computing between 
iile yews  1997 and 2003. 

1 INTRODUCTION 

In software, agility can be defined as developers' ability to sense and respond 
nimbly to techn~cal and business opportunities in order to stay innovative in a turbulent 
environment. A n  agile software development organization has the capability to respond 
to unexpected environmental changes and increase its process speed. In the past, the 
Informat~on Systems literature sought to control the outcome quality and reliability by 
submitting to virtues of  system engineering: the system must be flawless, user friendly, 

'Author order is alphabetical; the authors contributed equally to this papel 



or scalable. T h ~ s  log~c  pervaded debates around the "software crisis" and motivated the 
development of approaches such as structured nlethodologies and process improvement 
frameworks. 

This worldv~ew faced a reality check when new economy rebels changed the idea 
of system development. Software had to be developed at, and for markets in, a fast pace 
(Baskerv~lle et al. 2001 ; Carstensen and Vogelsang 1999; Cusumano and Yoffie 1999; 
Lyytinen and Rose 2003: Pressman 1998). The key to competitiveness was agility and 
this echoed well with research in strategy on dynamic capability (D'Aveni 1994; Teece 
et al. 1997) and rapid product development (Kessler and Chakrabarti 1996). However; 
it is not clear what agllity in software means. Is it the speed at which some type of 
r~lnning system is ava~lable? Is it the change in ratio between delivered funct~onality 
and the elapsed t~tne? Or is ~t the c l~ent ' s  increased velocity? All these speeds are 
distinct aspects of agility and d~ctate  different ramifications on how to improve it. 
Another issue relates to antecedents of agility, and to what extent the organizations can 
man~pulate them. There is a huge difference in changing the speed in doing X when 
compared to changing the speed in which the organization moves from doing X to doing 
Z. Finally, we must better understand how agility relates to other process outcomes such 
as risk or how agility varies duringtechnology diffusion (Baskerville et al. 2001, Lambe 
and Speknian 1997). 

This paper develops a model that accounts for differences in the relative change and 
types ofagility that organlzations can achieve at different stages oftechnology diffusion. 
We show that the need for agility must be balanced with other desirable process features 
such as innovatwe content, risk, quality, and cost and how process outcomes are valued 
in competitive environments. We validate the model by a multisite case study of 
sofhvare development in seven organizations that adopted Internet computing over a 
5-year period. The study illustrates how organizations changed and controlled the11 
agility over the study period by changing their perceptions of agility and the need for ~ t .  
These changes were o~~tcolnes  of continued attempts to balance agility with other 
process f e a t ~ ~ r e s  S L I C ~  as innovative content, cost, quality, and risk. The remainder ofthe 
paper is organized as follows. Section 2 formulates the development model and reviews 
the related I~teratnre. Sect~on 3 describes the field study, while section 4 reports the 
main findings of the study. 

2 RELATED LITERATURE AND SOFTWARE 
DEVELOPMENT AGILITY MODEL 

The goal of the software development agility model is to detect dependencies 
between specific environmental. organizational, and market factors that affect how 
agility and other process factors relate to one another. The model draws on Swanson's 
(1994; see also Lyytinen and Rose 2003) model of IT innovation and March's (1991) 
exploration-exploitation dichotomy. According to the model, software organ~zations 
are engaged in both explorat~on and exploitation while innovating with information 
technology. During periods of fast transition (e.g., the shift to Internet computing), the 
exploration speed (absorptive capability of technical potential) and development speed 
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Figure I .  IT Value Cham and Realms of IS Innovat~on 

(fast exploitation) must be combmed to harness the new technology. Yet, exploration 
and exploitation set up q ~ ~ i t e  different demands and contexts for agility. To understand 
this process, the context of innovation must be understood. 

2.1 Model of IT innovation 

The concept of IT innovation has remained poorly developed despite the vast 
literature on IT-based innovation (Lyytmen and Rose 2003; Swanson 1994). IT 
innovation has m~dtiple sources and a broad scope in the IT value chain (Swanson 
1994). As a consequence, innovation withm system development (such as agility) is not 
a singular event, but subsumes a chain of events which all portray significant departures 
from existing practices. An IT innovation normally traverses a complex ecology of 
innovative rvents (see Figure I) (Lyytinen and Rose 2003; Swanson 1994). 

Figlire 1 shows three value activities in the IT domain: (1) creation of IT base 
technologies s~ich as operating systems by vendors (we call this base innovation a Type 
0 innovation), ( 2 )  creation ofproce.sses, technologies and or~ganizational arrangen~ents 
that enable better or more reliable delivery of soft\vare in organizational contexts (called 
a Type I innovation). and ( 3 )  developnzent and ~~clopfion of new types of IT solutions 
(called a Tjpe II innovation). The arrows in Figure 1 show how downstream organi- 
zations adopt innovations produced by companies upstream so as to increase their 
overall scope and quality of IT deployment. Hence, IT innovation means many things 
(Lyytinen and Rose 2003): breakthroughs in comp~~t ing  capability (Type 0 innovation), 
depart~ire from c~lrrent methods to develop applications (Type I innovation), or novel 
applications (Type I1 innovation). The connect~on IS not ca~lsal: many Type I1 innova- 
tions do not necessarily affect other parts. The case for such Type 0 innovations is much 
rarer, but still possible. The value chain also s ~ ~ g g e s t s  that innovations can take place 
in any part of the chain and by doing so they can affect other innovations upstream or 
downstream.? 

2Swanson calls these strong and weak order effects 



Due to the technology dependent nature ot s o h  are rnno\atlon, organlzatlons 
adoptmg sign~ficant Type 0 and Type I Inno\ attons togctize~ can pi oduce rad~cally nen 
appl~cations (Type 11) and thereby engage in d151 ~ipril e IT ulizovatlom (Lyyt~ncn and 
Rose 2003) These d~s rup t~ons  are outcomes of tad~cal breaks tn the IT base, \\ heic 
components In the comput~ng base ale reassembled (Hende~son and Clark 1990) For 
example, Internet comput~ng was a d t s ~ u p t n e  innobatton cleated by (Type 0) arch~tec- 
t u ~ a l  change (TCPIIP-based tools and n-tier comput~ng) h ~ c h  was made ~ad ica l  w ~ t h  
the addit~on of browsers, data formatt~ng standards m d  softwa~ e platforms (J2EE, Net, 
etc ) T h ~ s  enabled the development of radrcallq nen selvlces (Type 11) w h ~ c h  were 
demanded by faster speed (Type I) (Lyyt~nen and Rosc 2003) 

We can now InLestlgate the extent to a h ~ c h  changes in Type 0 Innovation can lead 
to Innovations In Type I such as a g ~ l e  de\ elopment and the consequent jast adoption 
of Type I1 lnnovatlons (business agrl~ty) We coiijccture that the a g ~ l e  innovation IS 

produced by two capab~l~tres  (1) the capabrl~ty of softwale organ~zat~oiis to adopt 
Type 0 ~nnova t~ons  and (2) then- c a p a b ~ l ~ t y  to su~cessfully trcmsforin and hone these 
capabiht~es mto Type I Innovattons T h ~ s  1s dependent on the n i o b ~ l ~ z a t ~ o n  of t u o  
related capacltles The first capab~l~ ty - tech~io lo~  ohsorptlon-reflects an organlza- 
t ~ o n ' s  ab111ty to sense, acqutre, and absorb neu base technologres through e ~ p l o r  atlor1 
The second capabil~ty reflects a software or gan~zatton's ( I )  abrl~t] to use new IT deploy- 
ments for process ~mprovement and (2) to effect~x elv learn from such occasions In order 
to formalize process knowledge T h ~ s  latter plocess L\ e call e~ploztatioiz Successf~tl 
software innovators need to effect~vely arid contrn~iouslv ident~fy and match strategic 
opportnnlt~es f o ~  their process improvement M rth enielglng techn~cal c a p a b ~ l ~ t ~ e s  

2.2 Exploration and Exploitation 

In the management literature, e.uplorntioil and e.\-ploitotioiz have been established 
as two fundamental responses to environmental challenge (March 1991). These arche- 
types help distinguish two distinct modes in which organizations compete and adapt, and 
how they organize, strategize, and execute. Through exploitatton, organizations refine 
by trial-and-error learning their competencies through repeated actions over of time. 
Exploitat~on is about harnessing "old certainties" through refinement, implementation, 
efficiency, production, and selection. Exploration, in contrast. is about discovering new 
opportunities where organizations create new competences through search, discovery, 
experimentation, risk taking, and innovat~on (Henderson and Clark 1990; March 1991; 
Tushman and Anderson 1986). 

Exploration requires substantially different stritctures, processes, strategies, capa- 
bilities, and culture (Tushman and Anderson 1986). Exploration leans toward organic 
structures, loose couplings. improvisation, chaos, and emergence. Exploitation deals 
with mechanistic structures, tight coupling, routln~zation: bureaucracy, and stability. 
Ret~irns with exploration are uncertain, highly variable, and distant in time, while 
exploitation yields returns that are short term, have hrgher certainty and lower variance 
(March 1991). Due to their fundamental differences, exploration and exploitation pose 
a continuous tension for management (Levinthal and March 1993). These tensions 
create dysf~rnctional learning outcomes when either exploration or exploitation is 



preferred (March 1991). Trial-and-error learning can blas management to foc~ls too 
m~lch on current capabilities-at the expense ofneu opportutiities--th~~s ca~lsing capac- 
~t les  to become core rlgzdztles, and creat~ng learn~ng myoplas and competency tlaps 
(Leblnthal and March 1993, March 1991) In contrast, when organ~zatlons engage In 
excesslbe exp lo~a t~on ,  cont~nued "fa~lure leads to search and change. \\ hich lead f a ~ l ~ l r e  
bhhich lead to even more search and so on" (Levlnthal and March 1993, p 98) 
Orgmlzat~ons'  learning becomes chaot~c managers love to explore but fall to allocate 
resources to exploit their new competencies. 

T h ~ s  invites us to ~~nders tand how organizations learn to tack between exploratlon 
and evplo~tat~on and consequently change the11 resoulce bases through acqnlsltlon, 
Integration, recomblnat~on, and the remolal of capab~lttles (E~senhardt and Martm 
2000) In domg so, they must relentlessly Integrate, reconfigule, galn, and release 
resources as a response to changes (D'Aveni 1994, Teece et a1 1997) Such dynam~c 
capablllt~ embod~es a learmng related metd-cdpablllty by mh~ch  software organizations 

learn to blend exploratlon and explo~tat~on across d~fferent stages of IT lnnovatlon 

2.3 Exploration and Exploitation in Software 
Development Organizations 

The general logic of exploration and exploitation during IT innovation stages is 
dep~cted in Fig~lre 2. Exploration processes result in IT development firms adopting 

Technology 
Potential 

Market Pull 

Figure -3. A General Model of IT Innovation as Exploration and Exploitation 



Tqpe 0 base inno\atlons that lead to p r o d ~ ~ c t ~ o n  of neu Type I1 and Type I Inno\ atlons 
(Larnbe and Spekman 1997, Lyytmen and Rose 2003) An example of Type 11 Inno\ a- 
tions u o ~ ~ l d  be the organ17atlons' a b ~ l ~ t y  to create a c a p a b ~ l ~ t y  to produce totally new 
tlpes ot applicat~ons while the lnnovatlon of Tvpe I uould be adopt~ng nen plocess 
tcchnolog~es that help del~ver  the same software fitnct~onallty In half of the t ~ m e  
Explordt~on a g ~ l ~ t y  as absolpt~ve capacltp (Cohen and Levlnthal 1991) means tb\o 
th~ngs ( I )  the software organlzatlon must adopt neb+ Type 0 and Type I technolog~es 
faster than its peers, and (2) ~t must use these technologies to develop Type I1 
inno\ a t~ons (explorat~ve process ~ n n o ~ a t l o n )  fastel If the organlzatlon is s~~ccess f~ t l ,  
t h ~ s  L L I I I  change the orgamzations' lnnovatlons In ~ t s  products (Type I1 ~nno \a t~ons )  and 
processes (Type 1 ~nnovat~ons)  The more the former deblate from the cllrrcnt product 
mlu the more lnizovatlve and agzle I S  p~oduct  Innovation The more the latter de\ lates 
from the s t d t ~ ~ s  ~ L I O ,  the more znnovntlveprocess IS instantiated-and the more agile 1s 
process chdnge 

Softwale organlzatlons need also to explolt \+hen technologies mature by stledm- 
Iin~ng standard~zing, automating, and scalmg up their processes foi euploltat~on 
capdb~l~ty Thrs can be defined as the organ~zat~ons'  learnrng c a p a b ~ l ~ t y  to improl e and 
change t h e ~ r  dellvery processes over time in older to maxlmlze process o~ttcornes such 
as speed quallty, r~sk ,  or cost Clearly, t h ~ s  learnlng mode is d ~ s t ~ n c t  from exploratron 
dnd ag~lity In explo~tat~on can be viewed as lubr~ca t~ng  a well-defined process 

Lambe and Spekman (1997) descrlbe how explorat~on and explo~tat~on are tem- 
porally organized across d~ffereiit phases of IT innovation (adapted for F~gure 3) We 
late1 me  thts model to explore how each phase affects process feat~ires such as agrl~ty 
Type 0 Innoh ations can be regaided as offermg general t ec lwzo lo~push  to Impro\ e both 
softu at e products and processes Growth in the tnno\at~on base can lead to radical IT 
Inno~dt~ons  (s~gn~ficant  depart~ires of exlstlng behak~ors and solut~ons) cobering both 
de~elopment  outcomes (new k~tzds of systems-I e product ~nnovations) and debelop- 
ment process (new ways of developmg systems) that enable new ~nnova t~ve  solutions 
and piocesses Such explorations take place In short and Intense per~ods durmg which 
hyper-compet~t~on and fast lealnlng are valued When maln features ofthe nea product 
fam~ly have been fixed and become more or less standard~zed, organlzatlons mohe to 
product explo~tatlon by incrementally adding new features to the developed product 
platform When s~rch a stage IS ach~eved (01 soinetlnies when product explorations are 
b e ~ n g  conducted), organlzat~ons move on to d~scover s~gn~f ican t  and rad~cal uays  to 
Impro\ e their product dellvery processes We call thls stage process explot irtlorz or 
Type I radical mnovation Such lnnovat~ons can include Investments In better cross- 
product platforms or development of innovat~ve process technolog~es (CASE tools 
softa are I~brarles, collaboratne tools) When the radlcal ~nnovatlon potential In process 
Improbements I S  mostly exhausted, organ~zations w ~ l l  move to what a e call pioceis 
e~plortntiot~ or ~ncremental Type I lnnovatlon 

3This is called hyperlearning in Lyytinen et al. (2004). 



Phaze I Product 
exploration ( I  vpe I1 exploiintioii (Tkpe I1 
radical mno\ at~on) ~ncremental 

Type 11 IT lniio\atlon 

Figure 3. Organizing Logics for Exploration and Explo~tation 
Across Different Types of IT Innovations 

2.4 A Model of Process Features During 
Exploration and Exploitation 

Relat~onsh~ps between process features (innovatwe content, speed, cost, qual~ty 
and r ~ s k )  arc complex It is impossible to optlmlze them all simultaneously Relat~on- 
shlps betu een them vary depend~ng on whether new Type I1 mnobations are d ~ s c o \  ered 
or ~ncremental Type I lnnovatlons are proposed We model plocess goals as d~rected 
graphs where each process goal 1s depicted as a separate vector and ~ t s  relative slze 
shows to what extent this process f e a t ~ ~ r e  IS bemg maxmi~zed ' An ~ l l i~s t ra t~on  of s~ich 
a graph for Phase 1 IS shown in F i g u ~ e  4 In Phase 1, softmare organ~zatlons niaumiize 
mnokatnc content they tolerate relat~vely high risks, expect relat~vely fast product 
developn~ent and med~um cost, but do not expect h ~ g h  qual~ty To  speed up explorat~on, 
their capab~lity to deli\ er any w o ~  kable solution may be slowed down L~kewise ~ f t h e y  
want to be more nimble, they may have to paradoxically sacrifice t h e ~ r  ~nnovatlkeness 

'Van Kleijnen (1980) calls these Kiwiat graphs 
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Innovative Risk 

Quality 

Figure 4. Desirable Process F e a t ~ ~ r e s  for Product Exploration 

These feat~lres are cailsally related D u r ~ n g  product exploration, we suggest the 
fo l low~ng relat~onships 

For Innovative Contenti: 

(1 )  + Innovative Content 3 + R ~ s k  (i.e., when innovative content increases risk 
~ncreases) 

(2) + Innovative Content 3 + Cost 
(3) + Innovative Content 3 - Quality 
(4) + Innovat~ve Content 3 - Speed 

If speed IS a requirement, it must come at the expense of  other outcomes, g ~ v i n g  the 
following relationships: 

For Speed: 

(1) + Speed + + R ~ s k  
(2) + Speed 3 + Cost 
(3) + Speed 3 - Qual~ty  
(4) + Speed 3 - Innovat~ve Content 

As can be seen during Phase 1, speed and innovation take precedence. However, 
both cannot be optimized sm~iltaneously,  and an increase in one co~~nteracts  the other. 

'These causal dependencies were det-ived through content analysis from our interview data. 
which will be discussed In more detail in the next section. 



Innovative 
Content Risk 

Figure 5 Process Features In Type I Incremental Innovat~on 

In a similar fashion, we can model the process features for Phase 46 (Figure 5 ) .  
Software delivery is faster as no effort IS wasted to explore products or architectural 
solutions. The focus is on incremental innovat~ons through economies of scale and 
scope where organizations maximize qual~ty and speed whlle minimizing cost and risk 
by fixing product and process features. T h ~ s  has been assumed in the process improve- 
ment research (Humphrey 1989). The following dependencies can be observed: 

(1)  - Innovative Content 3 - Risk (i.e., when innovative content decreases risk 
decreases) 

(2) - Innovative Content 3 - Cost 
(3) - Innovative Content 3 + Qualtty 
(4) - Innovat~ve Content 3 Speed 

2.5 Some Implications for the Study of Agility 

If an organization engages in radlcal Type I1 innovation, it will decrease its oppor- 
tunity for incremental process innovation due to their contradicting logic. Likewise, 
increases in organizations' explorat~on 1~111  decrease their exploitation capability. 
Therefore, organizations that focus elther on exploration or exploitation-although in 

'We could s~milarly model the two other phases but for the brevity they are omitted here as 
they are not as distinct as the two extreme cases. 
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both modes they view agility as a desirable feature-have different mindsets abo~lt 
agility. Durlng exploration, the desire to explorc fast donimates, wl i~le  during exploita- 
tion. the main focus IS to remove frlction from well-defined processes. Homever. the 
new technology (Type 0 innovat~on) per se can dramatically increase the speed by 
offering higher granularity (e.g.. ERP parameterization), powerfill abstraction mecha- 
nisms (e.g., Web services), standardized f~mctional~tles (e.g., browsers), or architectural 
~ntegrat~on mechanisms (e.g., architect~lral patterns) Improvements here can be dra- 
matic and as important as radical ~nnovations in products. When an organization shifts 
its focus away from radical exploration, i t  must increase its exploitation by fixing the 
product and, later, the process. It must change process measures as ~ t s  focus is now on 
efficiency, economies of scale, and quality. This shift leads to increased trial-and-error 
learning (March 1991). 

Software organizations need th~ l s  to innovate in a lumpy manner by balancing trade- 
offs between innovative content, cost, speed, quality, and risk. Over time they must 
exploit technologies, organize, and control in contrad~cting ways. Therefore, IT innova- 
tions will be appropriated thro~lgh multiple ~nnovation paths. As the contrast between 
early exploration and late exploitation is stark. organizations can on1 y entertain a certain 
amount of transformations over a time period. They increase thelr Innovatwe agility 
first by adopting radically new technologies (Type 0). but later shift their focus on 
exploitation by stabilizing product features. At the same time, they engage in other 
exploration- exploitation cycles, t h ~ ~ s  organizing in an ambidextrous manner (Tushman 
and Anderson 1986). The ~mpacts  of this stepwise transformation on process features 
(innovative content, quality, rlsk. and cost) are significant, and organizations locate 
themselves into alternative regions with different idea config~lrations of process features 
(see Table 1). 

The first contingency presented in Table 1 I S  rare and can be mostly observed in 
bureaucratic environments. For R&D software development (pre-competitlve phase), 

Exploration 
Focus/ 

Exploitation 
Low 

Focus 
I Normally natural monopoly: 

High 

Table I Contingencies for Organizational Learnir 

- 

- 

- 

Process competition in 
established markets: 
Incremental changes in speed, 
efficiency focus in reducing 
risk, quality 
Internet computing 2001- 

in Soft\+ are Deb elopment 

High 

Pre-compet~t~ve product 
development 
Inno~at lve content dommates, 
other feat~lres tangentla1 
Internet cornputcng avourd 
(993-1 997 
Hypercompetit~on F l u ~ d  
technology and markets, speed 
donmates. necessary to meet 
m ~ n ~ m a l  processiprod~~ct 
features 
Internet conzpzttw~g 1996-2001 



Ljj,tinerz & Kose/Agiliry in Software Dewlopment 213 

only explorat~on focus IS h ~ g h  When both explorat~on and exploltdt~on a1 e hlgh (I e , 
organvattons are fast osc~ l l a t~ng  between tu o phases of ploduct ~nnobatron In F~gure 3) 
t h ~ s  can be regarded as hyperlearn~ng-hyperconipet~t~on as has been obse~ved In 
software development organizdtlons betmeen the years 1997 and 2000 (Lyyt~nen et al 
2004) The push toward h~gher  explo~tat~on comes no~mally fioni competlti\ e demands 
created by the groulng m a ~ k e t  slze, st~ffer competltron and neu \ alue proposltlons 
The olganlzatlon t ~ l t s  towd~d  process Improvement and starts to compete based on 
process rntegratlon Agl l~ty In s o f t u a ~ e  thus relates to capablllty to be a fast explorc~ 
or to be an effectrve Integrator The jump betaeen these poslt~ons takes place when 
organ~zatlons recognize that the emergrng technology has become mainstream and they 
must dec~de  whether they u ~ l l  keep the11 focus on markets that \ d u e  explordt~on or 
s p e c ~ a l ~ z e  on explo~tat~on and start to manage process features such as qual~ty and cost 

3 RESEARCH METHOD AND RESEARCH SITES 

3.1 Research Goals and Design 

We uanted to explore the follow~ng questlolls Do perceptions of and need for 
a g ~ l ~ t y  change dunng drfferent phases of IT ~nnobatron? Hou softnare organrzatlons 
manage contrad~ct~ng demands of evplo~atron and olganlze the11 Inno\ atlon for ag111ty7 
Does the IT lnnovat~on model pred~ct how a g ~ h t y  relates to other process features7 To 
address these questrons, we conducted a 5-year longrtudlnal field study (Yrn 1994) In 
Web development software companles (see Table 2) We chose m u l t ~ s ~ t e  case study as 
~t alloned a repl~catron by w h ~ c h  we could test emerglng theoret~cal ~ n s ~ g h t s  and tr rangu- 
late both theory and data (Elsenhardt 1989) To rnlmmlze btas, we sought to maxlmlze 
the \. arlatlons In order to Improx e external val~dlty (Ym 1994) Cornpanles had d~fferent 
sizes and operated In many ~ndus t r~es  They had experlence using Web-based tech- 
nolog~es In several domams The geograph~cal scope o f t h e ~ r  operations vaned, as some 
were local vvh~le others wele part of global companles The firms also had large 
varlatlon In t h e ~ r  development experlence. langlng from as few as 4 years to 40+ ycars 

3.2 Data Collection and Analysis 

The data were gathered between June 2000 and Aprll 2003 at three different time 
points (2000, 2001, 2003-2004). The exact times of data collection are shown in 
Table 3. For all companies, the data is not complete due to mortality (some of the 
companies went out of the business or were bought or sold). For some data we had 
problems with poor tape qual~ty and were unable to transcribe then1 verbatim so only 
collected the main facts. We organrzed the data into three different temporal periods- 
pre-2000 (Period I), 2000-2001 (Period 2), and 2002-2004 (Period 3 t t h a t  align with 
the different stages of the dot-com boon?. Here pre-2000 stands for market growth and 
period of fast innovation, Period 2000-2001 stands for the recession and crisis, and 
2002-2004 stands for the recovery. 
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2 16 Part 4 Agde De~eloprurnt 

The data L\ ere obta~ned through semi-structured Inter! l eas  ~ ~ t h  semornianagement 
and senlo1 developels n h o  managed the organ~zational knowledge bases dnd sk~ l l s  
needed to execute the technology and busrness strategy We also exammed the archives 
of company documents, lnclud~ng systems development doc~imentat~on and technology 
s t ~ a t e g ~ e s  and made notes 4 lange of one to SIX rnd~v~duals partlcrpated fiom each 
company A total of 19 mtervleus were conducted w ~ t h  a typlcal ~ n t e l v ~ e v  tlme of 
approx~mately 2 hours The t r ansc~~bed  data currently covers about 700 pages of ~nter-  
vleu s Spec~ficdlly \be asked the firms to clarlfy the extent, scope, depth, and speed of 
chdnge 111 their softmare de~elopment  durmg the Web development adopt~on 

Data analys~s ~ d s  done nslng the l n d ~ ~ c t ~ v e  method (Yln 1994) The trdnscrlpts of 
each company for each perlod n e t e  subject to a w~thm-case analys~s that ~nkolved 
repeatedly I eadlng the trdnscrlpt and takmg thoro~igh notes about the firms' perceptlons 
of ag~llty,  ~ t s  antecedents and result~ng process outcomes Aftel each ~ n d ~ v ~ d u d l  case, 
we began cross-case compdrtsons that ~ n \  olved llstlng the s ~ m ~ l a r ~ t ~ e s  and d~ffeiences 
among the firms in their process outcomes at each pel~od of t ~ m e  Two lesearchers 
coded the transcrlpts ~nd~\.lduall)  Codlng L\ as compared for ~nter-coder r e l ~ a b ~ l ~ t y  and 
differences In tnterpretatlon \\ere ~dentlfied and d~scussed until consensus could be 
found Data codes \ \~ th ln  cases he re  then conberted Into tabular form and agarn 
analyzed b) both I esearchers to confii ni findmgs wlth~n and across cases and to ~ d e n t ~ f y  
any gaps or contrad~ctlons In the o r ~ g ~ n a l  models ~den t~f ied  Any d~screpancles or 
cont~adlct~ons were scr ~ i t in~zed  and the ollgmal transcrlpts r e v ~ s ~ t e d  for clar~ficatlon 
Tables wele Iteratli el) mod~fied ~ ~ n t i l  both researchers were satisfied \ \ ~ t h  the vahd~ty 
of the find~ngs Once the model was formally developed, a summary mas wrltten and 
presented for external rexlew by par t~c~pants  of the study Phone ~ n t e n l e w s  were 
conducted w ~ t h  ~ n d n  id~idls fiom three d~fferent firms that had partmpated In the 
longltnd~nal study Fol each of the three follow-up inten lems, the models ~dentlfied in 
the analyses were confirmed 

4 RESEARCH FINDINGS 

4.1 Changes in Agility During Exploration and Exploitation 

Table 1 and F l g ~ ~ r e  3 show a movement from prod~ict explorat~on to process 
exploitat~on A related summa1 y of organ~zational change In organrzatlons th~ough  
perlods 0-3 1s glben in Tables 4 and 5 Overall, the tables shon that the firms organved 
thelr perceptions of d g ~ l ~ t y  and concerns for explorat~on and explortatlon as recom- 
mended by the model Each firm In the early stages of Internet computing (e g the 
perlods bet\\ een 1995 and the first ~ntervlew) mere engaged 111 rad~cal lnnovatlon 
product when compared to Pel ~ o d  1 

SIX of the se\en firms created thelr own product InnoLations and before the first 
Interview tlme nere  regal ded as rad~cal product mnovator s (Phase 1 )  They then mobed 
seq~~entlally to Phase 4 One firm ( F ~ r m  6) In our data set d ~ d  not conduct thelr o u n  
p~oduc t  tnnobatlon at all Instead, ~t formed allrances with other radlcal product Innova- 
tors (thus outsourcing that actlv~ty) and f o c ~ ~ s e d  all of ~ t s  tlme on explortatlve process 
mnovatlons It sought to deploy ~ t s  exlstlng product bases qu~ckly and thus was already 
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in Phase 3 at Per~od 0. It achieved this at the cost of rad~cal inno\.ation. Not sur- 
pris~nglj., by Period 1, Firm 6 was already engaged in process exploitation (Phase 4). 

While each firm moved event~~al ly  to Phase 4. some of them nioved beyond Phase 
4 (or back) to a new Phase 1, thus denlonstrat~ng amb~dexter~ty. These organizations 
found that they could not be successf~~l  in engaging solely in process exploitation. In 
two cases (F~rms  1 and 5 )  we observed that new p r o d ~ ~ c t  ~nnovations made t h e ~ r  pre- 
vious process ~nnovations less effective. These firms exper~enced their process agil~ty 
decreasmg and they needed to reevaluate tradeoffs between speed and other features. 
L~kewise, Flrm 4 found that it now incurred higher costs and slower speed. The firm 
found this by Period 2 and subsequently went out of b~ l s~ness  as a result of declinmg 
market demands and having the wrong capability. 

4.2 Impact on Process Features and Speed 

F~gures 4 and 5 h ~ g h l ~ g h t  critical ~nterrelat~onsh~ps betnccn ISD process features 
at d ~ f f e ~ e n t  phases of  lnnovat~on Accordmglv, organlzatlons hale  to control Inter- 
related and contrad~ctory process features speed inno\ation cost r~sks ,  and q ~ ~ a l l t y  
Among the data set (all 19 ~nterv~ems) ,  n e  fo~md strong e\ ~dence that managers heeded 
these f i ~ e  factors (Tables 6, 7, 8, and 9) 

We also found strong evidence for the types of dependenc~es as noted In F ~ g ~ ~ r e s  4 
and 5  Spec~fically, we found that organ~zat~ons increased speed In ~nnovatlon In Pel ~ o d  
I ,  but faced a tradeoff of Increased I I S ~  lncredsed cost and decreased quality (Tables 
6 and 7) 

L~kev, Ise, Firm 7 noted, "you have less time to think andyou don't have the time 
to think of everytlzing." The dominat~ng process feature In Period 1 was lrzuovntlon 
conterlt We also observed that speed and ~nnoca t~on  were ~nversely related Agaln, In 
most (16 of 19) Inter\ lews, evtdence was found for thls inlersc re la t~onsh~p (as can be 
seen In bold In Tables 8 and 9) For example, F ~ r m  3 fin~shcd t h e ~ r  proof of concept 
stage and subsequently stopped radical product lnnovatlon As a result of mo11ng to 
incremental ~nnovatlon In Period 1, the) were able to f o r n i a l ~ ~ e  a nlethodology for 
"rapid software development and rapid inzplernerrtatiorzs that we have to do." 
S ~ m ~ l a r l ) ,  F ~ r m  2 attributed ~ncieased speed In Per~od 3 to the s h ~ f t  to Incremental Inno- 
vatlon Spec~fically, Increased speed \\as a fimction of s t a b ~ l ~ z a t ~ o n  In "inethodolog~ 
[PROCESS], a f~rrzction of increased skill sets (BASE], nrzd a firnction of using 
packaged product type solutions [PRODLTCT]. " 

In a d d ~ t ~ o n ,  the other re la t~onsh~ps between innovatton and r~sks ,  cost, and quallty 
he re  observed (Tables 8 and 9) F ~ I  example, In Per~od 1 ,  a member of Flrm 7 referred 
to the period before Internet development as "thegood olddays" and noted that lower 
r ~ s k s  were "old fashioned." S~mdarly ,  F I I ~  5 noted, when ~t began adopting rad~cal 
Type 0 mnovat~ons for creatlng product Innovations In Per~od 3 that de\ elopnieut was 
sloaer,  more resources were needed. and qual~ty decltned O\erall, the ~nterrelat~on- 
s h ~ p s  of the five goals In Figures 4 anii 5 were supported With regard to phases, the 
prlmary relat~onships betheen F~gures  4 and 5  wele also s~~ppor ted  when a firm IS 

~nvolbed In product explorat~on (Phase I ) ,  or In the process explo~tat~on phase (Phase 
4) As can be seen In Tables 4 and 5 ,  during earl~er phases, q ~ ~ a l ~ t y  was lower and r ~ s k s  



7b
bl

e 
6 

T
ra

de
of

fs
 b

et
w

ee
n 

S
pe

ed
 v

er
su

b 
Q

ua
li

ty
. 

C
os

ts
, a

nd
 I

ii
sk

s 
S

um
m

ar
y:

 U
ni

te
d 

St
at

es
 F

ir
m

s 

Ta
bl

e 
7 

T
ra

de
of

fk
 b

eh
ve

en
 S

pe
ed

 v
er

su
s 

Q
ua

li
ty

. 
C

os
ts

, a
nd

 R
is

ks
 S

um
rn

ar
~

r F
in

ni
sh

 F
ir

m
s 

F
IR

M
 

l'i
m

e 
1 

T
im

e 
2 

T
im

e 
3 

F
ir

m
 1

 
E

vi
de

nc
e 

of
 tr

ad
eo

ff
s 

be
tw

ee
n 

sp
ee

d 
an

d 
qu

al
it

y,
 c

os
ts

, 
an

d 
ri

sk
s 

E
vi

de
nc

e 
ol

'tr
ad

eo
ff

s 
be

tw
ee

n 
sp

ee
d 

an
d 

qu
al

it
y,

 c
os

ts
. 

an
d 

ri
sk

s 
E

vi
de

nc
e 

of
 tr

ad
eo

ff
's 

be
tw

ee
n 

sp
ee

d 
an

d 
qu

al
it

y.
 c

os
ts

, 
an

d 
ri

sk
s 

FT
R

M
 

T
im

e 
1 

T
im

e 
2 

T
im

e 
3 

F
ir

m
 2

 
E

vi
de

nc
e 

of
 t

ra
dc

of
fs

 b
et

w
ee

n 
sp

ee
d 

an
d 

qu
al

it
y,

 c
os

ts
, 

an
d 

ri
sk

s 
E

vi
de

nc
e 

of
 in

cr
ea

se
s 

in
 s

pe
ed

 a
nd

 
de

cl
in

e 
in

 q
ua

li
ty

 
E

vi
de

nc
e 

o
f t

ra
de

of
fs

 b
et

w
ee

n 
sp

ee
d 

an
d 

qu
al

it
y.

 c
os

ts
. 

an
d 

ri
sk

s 
E

vi
de

nc
e 

of
 tr

ad
eo

ff
s 

be
tw

ee
n 

sp
ee

d 
an

d 
qu

al
it

y,
 c

os
ts

, a
nd

 r
is

ks
 

F
ir

m
 4

 
E

vi
de

nc
e 

of
 tr

ad
eo

ff
s 

be
tw

ee
n 

sp
ee

d 
an

d 
qu

al
it

y,
 

co
st

s,
 a

nd
 r

is
ks

 
E

vi
de

nc
e 

of
 tr

ad
eo

ff
s 

be
tw

ee
n 

sp
ec

d 
an

d 
qu

al
it

y,
 

co
st

s,
 a

nd
 r

is
ks

 

F
ir

m
 3

 
E

vi
de

nc
e 

of
 tr

ad
eo

ff
s 

be
tw

ee
n 

sp
ee

d 
an

d 
qu

al
it

y,
 c

os
ts

, 
an

d 
ri

sk
s 

E
vi

de
nc

e 
of

 tr
ad

eo
ff

s 
be

tw
ee

n 
sp

ee
d 

an
d 

qu
al

it
y,

 c
os

ts
, a

nd
 r

is
ks

 

F
ir

m
 5

 
E

vi
de

nc
e 

of
 tr

ad
eo

fl
s 

be
tlv

ee
n 

sp
ee

d 
an

d 
qu

al
it

y,
 

co
st

s,
 a

nd
 r

is
ks

 

E
vi

de
nc

e 
th

at
 s

lo
w

in
g 

do
w

n 
de

ve
lo

pm
en

t 
re

du
ce

s 
co

st
s 

an
d 

im
pr

ov
es

 q
ua

lit
y 

F
ir

m
 6

 

E
vi

de
nc

e 
of

 tr
ad

eo
ff

s 
be

tw
ee

n 
sp

ee
d 

an
d 

qu
al

it
y,

 
co

st
s,

 a
nd

 r
is

ks
 

F
ir

m
 7

 
E

vi
de

nc
e 

of
 tr

ad
co

ll'
s 

be
tw

ee
n 

sp
ee

d 
an

d 
qu

al
it

y,
 

co
st

s,
 a

nd
 r

is
ks

 
E

vi
de

nc
e 

of
 tr

ad
eo

il
s 

be
tw

ee
n 

sp
ce

d 
an

d 
qu

al
it

y,
 

co
st

s.
 a

nd
 r

is
ks

 
E

vi
de

nc
e 

of
 tr

ad
eo

fl
's 

be
tw

ee
n 

sp
ee

d 
an

d 
qu

al
it

y,
 

co
st

s,
 a

nd
 r

is
ks

 



Lyjtirlerr & Rose/Agility iil Software Development 



Part 4. Agile Developr~zeiit 



and costs were liigher In later phases the opposlte \\as true, although In all phases, 
speed was deemed ~tnportant As such the concern fol speed did not dlmmsh betu een 
phases, as the idea of speed u as different 

The tradeoffs between tnno\ati\e content and the o the~  factors are most Lis~ble 
when Perlod 1 IS constdered In Pel iod I F ~ r m  6 mas already in Phase 3 They were 
alieady leaping the teuards of this and noted that their q ~ ~ a l l t y  was higher, costs were 
louer, and risks wele lower as they had fio7en tnnovatlon and assembled "conzponertts" 
for "a set of solutions that [they knew] how to give and [could] give then1 quickly. " 
In contrast, other firms, while mo\ ing to Phase 2, saw Increased rlsks and costs, with 
decreased quallty 

As each film moved Into other phases ~ t s  market matured and stab~hzed T h e ~ r  
methodologies became refined M h ~ l e  the~i risk, costs. and q ~ ~ a l ~ t y  moved to a new trade- 
offpattern (F~gure 5 )  For example. Firm 2 entered Phase 4 dur~ng  Perlod 3 The Inter- 
viewee noted that t h e ~ r  "ntetlzorlologies and ~trategies are now ntature"and that quality 
mas ~mproved as "a filnction of better trained people, a tizetltodology ... and less 
innovation. " 

4.3 Discussion and Conclusions 

Software aglllty IS affected by the scope m d  depth of Innovatwe activity In base 
technologies as well as in continued process lnnovatlons In complementary assets We 
explored the concept of ag~llty In terms of the fol lon~ng q~~es t ions  Do percepttons of 
and need for agihty change durlng dlfferent phases of IT ~nnovation' How do  soft^ are 
organlzatlons manage contrad~ctlng demands of explot atton and organize thelr Inno\ a- 
tlon for aglhty7 Does the IT innovatton model predlct how ag~l l ty  relates to other 
process features? We observed the folloming ( I )  concern for both explorat~on speed 
and process development speed changed slgntficantly o le r  the per~od of study, 
(2) softaare organ~zatlons tended to organlze themselves differently durmg d~fferent 
innovatton per~ods while they declde either to explore fast 01 deliver fast (process 
Integrators), and (3) the varlance In plocess features emphas~zed varied across phases 
and also between companies due to the valying focus on explorat~on 01 exploltat~on 
Software organlzatlons controlled their concern for agil~ty In how good they wanted to 
become In managing technolog~es during dlfferent lnnovatlon phases In domg so. they 
had to trade ag~llty agamst other crlteria includmg innovatwe content or r ~ s k  How these 
trade-offs were made depended on competencies managerial focus, and competltlbe 
demands 

There are several avenues for future research in t h ~ s  fascinating area FII st we need 
to generalize the findings here u ~ t h  a bettcl and more representati~e sample of organ~za- 
tions There is also a need to develop more c a r e f ~ ~ l  constructs for agi l~ty and o the~  
process features We need to explore other factors than just the organ~zat~ons '  learning 
focus to establish causal explanattons of agll~ty In organizational contexts Finally, ~t 
needs to be s en IS these findings ate general~zable beyond Internet computing, and ~i 
so, when and where 



P a r t  4 Agile Development 

REFERENCES 

Agde Alliance. "Manifesto for Agile Softuare." 2001 (available online at l i t tp : / ' /w~w.  
ag~lenianifesto.org!: accessed September 4.2004). 

Baskerville. R., Levine. L., Heje. J-P. Balasubramarian. R., and S la~~ghter .  S.  "How Internet 
Software Companies Negotiate Qual~ty." IEEE Sofl1var.e. May 2001, pp. 5 1-57. 

Carstensen. P, and Vogelsang, L. "Deslgn of Web-Based Infonnat~on Systems: New Challenges 
for System Development." in Procrediiigs ofthe 9"'ECIS, Bled. Slovenia, June 27-29.2001, 
pp. 536-547. 

Cohen, W. M.. and Levinthal, D. A. "Absor-pt~be Capacity: A New Perspective on Learning 
and Innovation," Administrative Science Q~~ar.fer-l\~ (35). 1990. pp. 128-152. 

Cusurnano M.. and Yoffie, D. "Software development on Internet Time." IEEE Compztler 
(32: lo), 1999. pp. 60-69. 

D'Aveni, R. A. Hypei.conzpetitio11: A~fanag~ng the D)~narnics of Strxtegic Maneuveiing. New 
York: The Free Press, 1994. 

Eisenhardt, K. M. "Building Theones from Case Study Research." Acadeniy of Management 
Review (l4:4), 1989, pp. 532-550. 

Eisenhardt, K. M.; and Maltin. J. A. "Dynam~c Capabihties: What Are They?." Strategic 
itfarzagernent Jo~rrnal(21),  2000, pp. 1 105-1 121 

Henderson, R.  M.. and Clark, K.  B. "Architectural Innovat~on: The Reconfiguration of Existing 
Product Technologies and the Failure of Established Firms." Adnzinislrative Science 
Quarterly (35:1), 1990. pp. 9-30. 

Humphrey, W. 12rfanaging the Sofiwaw Pi-ocec~. Reading, MA: Addrson-Wesley. 1989. 
Kessler E., and Chakrabarti. A.  "Inno\.ation Speed- A Conceptual Model of Context, 

Antecedents and Outcomes," Acade1?i~~of.2.In11~1ge111enf R e v v ( 2  1 :4), 1996.pp. 1 143-1 191. 
Lambe C., and Spekman, R. "Alliances. External Technology Acquisition. and Discontmuous 

Technological Change," Jo~ir.nnl ofPivdzrct Irinovaiion Managenient (14), 1997, pp. 102- 
116. 

Levinthal. D., and March. J. "The Myopia of Leal-ning," Strategic ~Wanageinenf Jozrrnal ( l4) ,  
1993, pp. 95-1 12. 

Lyytinen, K., and Rose, G. "The DisruptiveNature of Information Technology Innovations: The 
Case oflnte~net  Computing in Systems De~elopment Organ~zations," MISQirarfer+(27:4). 
2003, pp. 557-595. 

Lyytinen, K.. Rose, G., and Yoo, Y. "Exploring and Exploiting in High Gear: Hyper-learning 
In Seven Software Firms." under rewew. 2004. 

March, J .  G. "Exploration and Explo~tation 111 Organizational Leal-ning," 01;oanization Science 
(2:l). 1991. pp. 71-87. 

Pressman, R. "Can Internet-Based Applicat~ons Be Engineered?." IEEE Softurnre (155)  
September-October 1998, pp. 104-1 10. 

Swanson, E. B. "lnfomiation Systems Innovation Among Organizations," Management Science 
(40:9), 1994, pp. 1069-1088. 

Teece, D. J., Pisano, G.. and Shuen. A .  "Dynamic Capabilities and Strategic Management," 
Strategic Management Journal (l8:7), 1997, pp. 509-533. 

Tushman. M. L., and Anderson, P. "Technolog~cal Discontinuities and Organizational Environ- 
ments." Administrative Science Qzrnrterly (3 1). 1986, pp. 439-465. 

Van Kleijnen, J. Computer and Profits. Qzrantl5,ing FinnnciaiBen~fits oflnfornmtior~ Sjsferns. 
Englewood Cliffs, NJ: Prentice-Hall, 1980. 

Yin, R. K. Case Study Research: Design and Methods, Thousand Oaks, CA: Sage, 1994. 



ABOUT THE AUTHORS 

Kalle Lyytinen is Iris S. Wolstein Professor at Case Western Resene  Uni~~ersi ty.  He 
currently serves on the editorial boards ofseveral leading ~nformation systems journals including 
Jo~~rrzal o f the  AILS (Editor-in-Chef). J o ~ n ~ n a l  of Strategic I~! fo~mat ion  Sjstems. I~?fbrn~atrorz & 
Organiznh'on, Requirements Engineernig Journni, Injornzntion Sj,srem .Joui.nal. Scandinnvian 
Jourxnl oj'lr2fomation Sys tem,  and Ir~f'ormat~orz Technolos  and People. He is the former 
chairperson of IFLP WG 8.2 and is a member of WG 8.6. He has published over 150 scientific 
articles and conference papers and edited or written eight books on topics related to system 
des~gn,  method engineering. implementation. software r ~ s k  assessrncnt, computer-assisted 
cooperative work, standardization. and ub~quitous computing. He is c u ~ ~ e n t l y  ~nvolved in 
research projects that look at the IT-induced innovations in the software development. 
architecture, and construction industries. the design and use of u b i q ~ ~ i t o ~ ~ s  applications in health 
care. high-level requirements models for large-scale systems. and the development and adoption 
of broadband wireless standards and services, where his recent s tud~es have focused on South 
Korea and the United States. Kalle can be reached atkalle@po.curu.ecluU 

Gregory M. Rose is an assistant professor at Washington State Un~versity. He received his 
Ph.D. in the CIS Department at Georgla State University. an MBA from B~nghaniton Un~versity. 
and a B.S. in business administration from the Unikersity of Vem~ont.  Gregory has more than 
20 publications including those in journals such as ILIIS Quarterly, IEEE T~msact ions  or1 
E~~girzeeringManngemenf, Accounting, Munagenlent ar2dlnfo1.matioi2 Teci~nolo,pies, Infornzntio~~ 
$,sterns Journal, Journal ofGloba1 Irzforn~nt~on n/fanagernerzi, P s y h o l o ~  and ~tlnricefing, and 
Conzrnurzicatior~s o f t h e  AIS. A 1998 ICIS Doctoral Consort~um fellow, he has u o n  inultiple 
teaching awards, apost-doctoral fellowsh~p from the University of Iyvaskyla (Finland), and was 
an invited scholar at the University of Pretoria (South Africa). He is currently working on 
research projects involvingelectronic commerce. innovation theory, organizational learning. and 
global issues in IT. He also serves on the editorial board of Journal ojGioba1 hfornlatiorl 
,Mmzagement. Prior to entering the doctoral program at Georg~a State. he worked as a systems 
integrator. Greg can be reached at grose@wsu.edu. 



1 4 IMPROVING BUSINESS AGILITY 
THROUGH TECHNICAL SOLUTIONS: 

A Case Study on Test-Driven Development 
in Mobile Software Development 

Pekka Abrahamsson 
VTT Technical Research Centre of F~nlnnd 

Oulu, frnland 

Antti Hanhineva 
Elbit OJ, 

Owlu, Finland 

Juho Jaalinoja 
iliolria Technology Pla fjornls 

Oulu, Finland 

~ b ~ t ~ ~ ~ t  This paper maintains that efficient business agility requires actionsfrorn d l  
levels of the organization in order to strive jorsuccess in a t~rrbulent b~lsiness 
environment. Agility and agile sofiware development soltrfions are suggested 
as yielding benefit in a volatile environment, ~ h i c h  is characterized bj. 
continuously changing requirements and unstable developnzent technologies 
Test-driven development (TDD) is an agile practice where the tests are ~vritterz 
before the actl~alprvgram code. TDD is a technical enabler for increasing 
agilitj, at the developer and pinduct project levels. Existrng empirical 
literatwe on TDD has demonstrated increasedpr.od~rcti~~ity and more robust 
code, anzong other inportant benefils. This paper reports I-esults of a case 
study where a mobile application was cieveloperiforglobal markets, tr~ing the 
TDD approach. Ourfirst results show that the adoption o f  T n D  is diyfictllt 
and the potential agility benejits may not be readil)~ available. The lessons 
1earnedfi.on1 the case study are presenred. 

1 INTRODUCTION 

This paper has its roots in the software engineering discipline where agile methods 
and principles have gained a significant amount of attention recently. Agile software 
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de\clopment ~ d e a s  can be traced back as early as the 1960s and even beyond (Larman 
and Bas111 2003) S ~ n c e  the m~d-1990s, se\ era1 methods ha1 e been p~oposed to meet the 
needs of the ~ L I I  b ~ ~ l e n t  bus~ness e m  Ironnient (for an overvlew of the eulstlng methods, 
see Abrahanisson et al 2002. Boehm and T u ~ n e r  2003) Empmcal ev~dence 1s scarce 
but quckly emelglng Abrahanisson et al (2003) present the evolut~onary path of a g ~ l e  
softwa~ e deb elopment methods and propose that the software engmeermg and ~nforma- 
tlon systems fields hale,  ~ndependently of each other, approached s ~ m ~ l a r  c o n c l ~ ~ s ~ o n s  
on the state of ISISE development The ews t~ng  methods, to a certain extent are 
~dea l~zed  \ l eu  s, holdmg a strong prescrlptlve or~entat~on,  on ho\+ software and systems 
should be constructed The a g ~ l e  mobement seeks to prov~de an alternatne we\\ on 
software debelopment through a set of values and prmc~ples (for deta~ls,  see 
n \vw ag~lernan~festo org) 

The mob~le  telecommunicat~ons ~ndustry has shown ~tself  to be comprised of a 
h~ghly compctltlve, uncertain, and dynam~c environment (Lal et al 2001) Aglle soft- 
ware de\ elopment solut~ons can be seen as providmg a good fit for the mob~le  enblron- 
ment, u ~ t h  ~ t s  the h ~ g h  vo la t~ l~ ty  and tough t~me-to-market needs Mob~le  appl~cat~ons 
are generally qulte small and the niajor~ty of them are developed by small softnare 
teams Organ~zat~ons operatmg In thls type of bus~ness environment need to react 
rap~dly to chang~ng mdrket needs The efforts of organ~zat~ons attempting to Inclease 
their responsiveness will fall short ~f a g ~ l ~ t y  IS not pursued at all levels of the 
organ~zat~on, ~ncludlng partnered or collaborative development at the interorgan~zational 
le\ el If organizat~onal structules do not support rapid mformat~on shar~ng and s h o ~ t  
feedback cycles agll~ty benefits are not achieved Indeed. a number of organ~zat~ons 
are keenly mterested in adoptmg some set of a g ~ l e  practices and p ~ ~ n c ~ p l e s  for use Test- 
dr~ven development (TDD) IS one of several a g ~ l e  plact~ces It has become popular u ~ t h  
the ~ntroduct~on of the extreme Programmmg (Beck 1999) method The aim of TDD 
I S  to offer ag111ty benefits th~ough an automated unlt test sulte and more robust code 
ex tens^\ e a~i tomat~on IS requ~red, slnce agile pr~nclples promote common code owner- 
ship and expect the system to be alnays runnmg Other ~mportant benefits have also 
been suggested Emplr~cdl ev~dence regald~ng the appllcat~on of TDD In different 
en! ronments IS st111 thm 

Thrs paper reports results from a case study where a mob~le  appl~cat~on \+as 
de1 eloped for global markets In a close-to-mdustry settlng, uslng the controlled case 
5tudy approach (Salo and Abrahamsson 2004) as the research method The de\ elopment 
team was very s~~ccessful In a c h ~ e v ~ n g  the busmess target Yet, they apphed the TDD 
approach w ~ t h  poor resi~lts Only 7 8 percent of the code had associated u n ~ t  tests 
W h ~ l e  the results remain mconclus~ve w ~ t h  regard to concrete benefits of TDD, the 
lessons learned fiom this case study bear Important lmpl~cat~ons for debelopers and 
bus~ness managers These ~ m p l ~ c a t ~ o n s  are addressed 

The rema~nder of the paper IS organ~zed as follows The next sectlon introduces 
br~efly the t e s t -d~nen  development approach includ~ng a revlew of the e x ~ s t ~ n g  
empnxal body of ev~dence T h ~ s  IS followed by the descr~pt~on of the emplr~cal 
research des~gn The fourth sectlon presents the results of the empmcal case, w h ~ c h  1s 
followed by d~scussion on the ~mpllcat~ons of the results and lessons learned 



2 TEST-DRIVEN DEVELOPMENT 

Test-drl\ en development I S  a p r o g ~ a n m m g  technique where tests are w ~ t t e n  before 
the actual program code (Astels 2003) TDD I S  an ~nc~ementa l  process (Figure 1 )  Flrst 
a test 1s added and then the code to pass this test 1s wrltten When the test IS passed-the 
code 1s refactored Refactorlng I S  a process of making changes to exlstlng, Lvorkmg 
code without changlng ~ t s  external behavlor (Fowler 1999), I e , t he  code IS altered for 
the purposes of commentmg, slmpllclty or some other quality aspect T h ~ s  cycle I S  

repeated until all of the f i~nc t~ona l~ ty  1s lniplemented 
The practitioner l ~ t e ~ a t ~ ~ r e  on TDD (e g Astels 2003, Beck 2003) ident~fies several 

potentlal benefits that can be gamed by the appllcatlon of the programnmg techn~que 
These benefits ale 

Give the developer confidence that the created code works 
Allow efficient refactoring through an extensive safety net 
Enable fast debugging t h r o ~ ~ g h  a test s ~ ~ i t e  that helps to pinpoint defects 

Write a test 

Test 
passes 

Run tests i 
Test fails 1 

Write code 

Test fails, 
remove 
errors 

Run tests 

Test passes x 
Refactor 

fails 

Run tests 

Test 
passes 

Figure / .  Steps in Test-Driven Development 
(adapted from Astels 2003; Beck 2003) 
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Improve softmare deslgn by producmg less coupled and more cohes~ve code 
Enable safer changes 
Create up-to-date doc~imentatlon on the code 
Help developers a v o ~ d  ox er-englneer Ing by settmg a Iinilt on what needs to be 
Implemented 

Every time the tests pass, the developer gets a small dose of positive feedback, 
making the programming more fun. The unit tests in TDD have three distinct parts: 
setup, exercise the functionality, and check for postconditions (Astels 2003). The tests 
are collected Into test classes to make iunnrng and malntamng the tests easier TDD 
relates to refactollng In two ways after the code is wr~tten, the refactor~ng 1s used to 
clean up the code, and when refactorlng, the eutenslve test set bulk with TDD helps the 
developer gam certainty that the refactorlng dld not break the system 

Accordmg to quant~tat~ve data from recent stud~es (Edwards 2004. Geolge and 
W~ll iams 2003, Langr 2001, Max~mlllen and W ~ l l ~ a n i s  2003, Muller and Hagner 2002, 
Pancur et al 2003, Willlams et al 2003, Yrichaust~ 2001), TDD appears to produce 
higher quality systems but also to increase the development time. A high test coverage 
is easier to achieve with TDD than wlth the traditional techniques. TDD forces 
developers to write unit tests, because the tests are such an essential part of the 
development that they cannot be left out. The empirical evidence found in the literature 
shows that the amount of tests in TDD varies from 50 percent less test code than 
uroduction code to 50 % more test code than production code 

Table 1 summarizes the quantitative elnilrlcal body of evidence on test-driven 
development. Table 1 is divided ~ n t o  five colunins, based on the type of finding: TDD 
versus traditional testing, productivity. quallty, test coverage, and ratio of production 
code versus test code. 

Qualitative data from TDD studies (Barriocanal and Urban 2002; Beck 2001; 
Edwards 2004; George and Williams 2004; Jeffries 1999; Langr 2001; Kaufmann and 
Janzen 2003; Maximilien and Wlllianis 2003; Miller and Hagner 2002; Pancur et al. 
2003; Rasmusson 2003; Williams et al. 2003; Ynchausti 2001) mdicate that the test suite 
produced brings value a system throughout its lifetime. This is due to the fact that the 
changes are safer to  implement in any phase of the system's life cycle. TDD also 
changes manual debugging to the more-st1 ~ l c t ~ ~ r e d  task of wr~ tmg tests However, TDD 
1s not easy, many developers have prejudices agamst the pract~ce 

Emplr~cal Ilterature shows that TDD I S  difficult to use and that ~t Increases the 
workload of developers, causing them to write less-functional code. These prejudices 
can be fought with training and support, especially in the beginning of the adoption of 
TDD. If support is not provided, it  1s llkely that the TDD practice will not work. It also 
seems that TDD is not suitable for all kinds of de~elopment  environments; it is highly 
dependent on the testing framework and requires that the developers using it be 
motivated and skilled. 

Table 2 summarizes the qualitative empirical body ofevidence on test-driven devel- 
opment. The first column in Table 2 indicates i fa  particular finding provides qualitative 
support (i.e., symbol "7'") for the applrcation of TDD. Symbol "L," on the other hand, 
indicates that the finding offers qualitative evidence against TDD. An empty space 
refers to "neither." This means that a palticular finding provides a deeper understanding 
on a particular aspect with respect the use of TDD in certain environments. 
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Table 2. Qualitative Empirical and Anecdotal Body o f  
:rice on T e s t - D r i ~  en De\  elopment 

Result Reference 

The vast test set that conies with TDD helps to refactor 
with confidence that the code works. 

TDD developers are more confident in their code. 

George and Li'~lllarns 2004: 
Langr 2001 

Edwards 2004: Ka~lfinann 
and Janzen 2003: Pancur et 
al. 2003 

Test set created via TDD will continue to improve the 
quality of the system throughout its I~fetime. 

Adding new functionality to the system built with TDD 
\\.as easier than to a traditionally built system. 

M a x ~ n ~ ~ l i e n  and Wlll~ams 
2003: W ~ l l ~ a ~ n s  et al. 2003 

Langr 2001: Maxinlilien and 
Williams 2003: LV~lIiams et 
al. 2003 

TDD produces more testable code, because there is a 
test already written for it. 

George and \Viillams 2003: 
Lannr 2001 

In TDD, the unit testing actually happens. it cannot be 
left out because it is an essential part of the 
development. 

Most developers thought that TDD improves 
productivity and is effective. 

The developers' time is more efficiently used writing 
unlt tests than manual debugging. 

George and W-~ll~arns 2003; 
Mawim~hen and W~l l~arus  
2003 

George and W ~ l l ~ a m s  2003 

George and W~l l~arns  2004: 
Williarns et al. 2003: 
Ynchaust~ 200 1; 

Resistance at first to use TDD due to inexperience and 
growth In the amount of work. 

Maxm~l ien  and Williams 
2003: Muller and Hagner 
2002 

Developers thought that because of writing tests they 
had time to write less functionality. 

Nearly half of the developers thought that TDD faces 
difficulty in adoption. 

Pancur et al. 2003 

George and L\'~ll~ams 2003 

TDD training can be used to 01 ercome negative 
impressions of the TDD practice. 

Ynchausti 2001 

When no support for TDD was ava~lable lnexperlenced 
developers slipped back to no unlt testmg de\ elopment. 
support at least in the early stages IS needed 

.leffr.~es 1999; Rasmusson 
2003 

Given a chance, only 10 percent of students wrote unit 
tests. 

Barriocanal and Urban 2002 

The TDD grouu ~ r o d u c e d  insufficient unit tests. Kaufmann and Janzen 2003 

If the tests are not automated, they are less likely to be 
run. 

Maximilien and W~llianis 
2003 

Grauhical user interfaces are hard to build with TDD Beck 2001 

Writing test cases for hard-to-test code requires skill and 
detenmnat~on from the develooers. 

George and Williams 2004 
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3 EMPIRICAL RESEARCH DESIGN 

3.1 Research Method 

The research approach ~iscd In this study conta~ns elements of case s t ~ ~ d y  ~esearch 
(Yni 1994) actlon research (Av~son et a1 1999) and experlnientatlon (Wohl~n et al 
2000) This type of specific approach has been labeled as the coilt~oliecl care r t d y  
appr oaclz (Salo and Abrahamsson 2004) The term co~ztrolied I S  ~lsed ~ntent~onally 
Emp~r~ca l  s tud~es Include valious forms of research strateg~es (Basili and Lanubile 
1999) Conrl-olled I S  most often assoc~ated with the expellmentatlon approach One 
cent~al d~fference between the ~esearch strateg~es is the level of c o / ~ t / o i  Follow~ng 
Wohlm et al (2000, p 12), "experiments sample o\el the kar~ables that are b e ~ n g  
manipulated, w h ~ l c  the case studies sample from the variables representing the typ~cal 
sltuatlon " If t h ~ s  IS accepted, the experimentat~on approach can be seen as "a form of 
empmcdl study where the resealcher has a control over some ofthe condrt~ons In n h ~ c h  
the study takes place and control over the ~ndependent var~ables bemg studled" (Basil1 
and Lanubrle 1999. p 456) Therefore, the use of term controlled In thrs type of study 
app~oacli rmpl~es that the researchers were In a p o s ~ t ~ o n  to des~gn  the rmplementat~on 
enkrlonment, I e , the typical s ~ t u a t ~ o n  (see the next subsection on resea~ch sett~ng), 
beforehand The developeis In t h ~ s  case study developed the product In VTT's labora- 
to1 y settmg close to the ~esearchers 

3.2 Research Setting 

A team of four developers was gathered to ~mplement a mob~le  dppl~catron for 
global markets Three ofthe four developeis were fifth or s ~ x t h  year unn ers~ty students 
w ~ t h  ~ n d ~ ~ s t r ~ d l  exper~ence In software development One of the de~elopers  n a s  an 
expe~~enced  l n d u s t ~ ~ a l  developer The team worked in a colocated de\elopment 
environment and ~lsed a tailored verslon (I e ,  tallored to meet the needs of mob~le  
software development) ofthe extreme Programmmg method T h ~ s  paper focuses on one 
aspect of the nsed approach, the test-driven development t e c h n ~ q ~ ~ e  

The project was supported and momtored by a support team In whrch two of the 
authors partlc~pated The supporting tasks for TDD cons~sted of constructmg the TDD 
approach for mob~le  Ja\a-enabled dev~ces, providing tralning for the use of the 
dpp~oach, following the TDD process dur~ng  the project, and assisting In poss~ble 
problem situations One of the authors followed the TDD on a blneekly b a s s  and 
rnformally d~scussed the results w ~ t h  the team On one occasion, one of the authors 
fac~l~tated the team by p a r t ~ c ~ p a t ~ n g  In test code development, w ~ t h  the goal of pro\ rdmg 
the team a hands-on example on how the team's TDD practlce could be rniproved 

3.3 Data Collection 

Both quantitative and qualitative data were collected. Table 3 indicates the type of 
data collected, the rationale for its collection, and the interval when it was collected. 
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Collected Data I Rationale 

Lines of code Ratio of Test 
LOCIApplicat~on 
LOC (%) 

Effort use 

Productivity 

Structured team 
interview 

Post-iteration 
\vorkshop (Salo 2004) 

' Test development 

effot t usedIApp11ca- 
tlon development 
effort used (%) 

LOChour 

Team perception of 
the use of TDD 

Team perceptton 
Note, a process 
improvement 
rnechan~sm (not only 
TDD ~ssues) 

ve Data 
Type 

Quantitative 

Quantitative 

Quantitative 

Qualitative 

Qualitative 

Research notes Research ideas. 
obse~~ational findings 

Qualitative 

Collection Interval 

Rfter each iteration 

Dail) 

After thc prqject 

After each iteration 

Daill . during the pro~ect 

The s~rpport  team \alldated the data on a daily or meekly bas~s ,  depending on the 
type of  data collected The purpose of evaluating the effort used fot de\eloplng tests 
compared n ~ t h  the effort used In developing the appllcatlon code 1s to provide a metric 
on how much the appr oach 1s used In the project 

The qualitatwe data I S  collected from three sources the team lntervlew, post- 
lteratlon uorkshops, and the research notes The structured Intervleu ( ~ e c o ~ d e d  and 
transcribed) was conducted after the project One of the authors kept systeniat~c 
research notes w ~ t h  h ~ s  observations throughout the project The purpose of collectmg 
q u a l ~ t a t ~ v e  data IS to find out ~ f t h e r e  1s a correlat~on between q u a l ~ t a t l ~ e  and quant l ta t l~e  
data collected In the project 

4 CASE STUDY RESULTS 

4.1 Case Project Overview 

The aim of the project was to produce a production monltorlng application for 
mobile Java devices. The product is an added-value service for the exlstlng production 
planning system that enables a salesperson to visually view the state of  the production 
anywhere, anytime. The mobile Java application is based on a similar application 
running on the desktop environment. The project, therefore, aimed at transforming the 
existing product to a mobile environment with reduced functionality. The limited 
resources of the mobile devices, however, forced the mobile Java applicat~on to act as 
a browser for the existing data. The application was written in Java 2 M ~ c r o  Edition, 
 sing the MIDP 2.0 profile. 



Table 4 The Lines of Code for the Client, S e n e r  and the Whole Application 

1 Total 1 286 1 3637 1 3923 1 7.9 1 

Client 

Server 

The project was conducted in the spring of 2004. The total duration of the project 
was nine weeks, which includes a system test and fixing phases. The project was 
divided into five iterations, starting with a 1-week iterat~on. which was followed by 
three 2-week iterations. with the project concluding in a final 1-week iteration. 

O h  of Tests from 
Application Test code 

4.2 Quantitative Results 

208 

7 8 

This subsect~on presents the quant~tatwe results ofthe case study Table 4 presents 
overall data on the appllcat~on, In terms ofthe total test and appllcatron lines of code for 
the client, the sener  and the uhole appl~cat~on,  includ~ng the percentage of test lines of 
code from the apphcatlon lmes of code Table 4 highlights the fact that the level of test 
code rs very low 

Figure 2 presents the correlation between test code and appl~catlon code measured 
in hnes of code on the c l~en t  s ~ d e  of the application, where TDD was ~ntended to be 
used The tools used for the development of the server d ~ d  not enable the use of TDD, 
and therefore, the serber 1s excluded from the subsequent analysis The datd 1s presented 

Application 
Code 

2665 1 2873 1 7.8 

972 I 1050 I 8.0 

by iteration and measured by lines of code 

-- 

Total 
Code 

k# New cllent test 
code 

New chent 
application code 

I 7 3 -1 5 
Iteration 

- - - - ---- - - --- -- 

F~gzir e 2 Correlat~on Between Test Code and Appllcatlon Code 



236 Prri-t 4 Agde Developrxerlt 

Loclh 

iteration 1 iteration 2 lie1 ation 3 itemti~n 4 itelation 5 

Figure 3. Total Prod~~ctivity in the Case Project 

Time used on test- 
code development 

Time used on 
application-code 
development 

I 1 2 3 4 5 
1 lterat~on 
1 - -. ppppp pp - 

F l g ~ ~ r e  4 Correlation Between Test-Code Development Tnne 
and Appllcat~on-Code Development Tlme 

As it can be seen in Figure 2, the amount of test code compared to the application 
code is significantly smaller. The total productivity ( F i g ~ ~ r e  3) is lower in the short 
iterations (1  and 5 )  and higher in the longer iterations, however, it drops toward the end 
of the project. The test code productwity follows roughly the same pattern: in the first 



tteldtlon, some test code I S  \\ritten, the niaxlnium productl\ tty is reached on itelatlon 2, 
and the amount oftest code drops from there, leading to the last Itelatlon whlch dld not 
produce any test code at all 

F~gure 4 presents the correlat~on between the test code de\ elopnient tlnie and the 
appllcatlon code development t ~ m e  Contra1 y to the lines of code metr~c, the use of tlnie 
metrlc IS presented on tlie lekel of the \~ l io le  application The data 1s presented by 
lteratlon and measu~ed by Inmutes ~lsed In the respectl\c development modes 

Similat to F ~ g u ~ e  2, the amount of t m e  used on test-code development 1s slgni- 
ficantly smaller than the tlme ~lsed In appl~cation-code de\ elopment The tlme used on 
appl~cation-code development IS shorter in the first and fifth of the 1-\\eek iteratlons 
than un the 2-week iteratlons The largest amount oftinie w'is ~ised for applicat~on-code 
development in the second iterat~on, and the tlmc drops from there ton ard the end ofthe 
project The time used on test-code development follo\\s the same pattern as the tlnie 
used In appl~cation-code development In the beglnn~ng of the ploject, the most t ~ m e  
was used for test-code development, and the time ~tsed drops from there to the last 
Iteration, where no time was used on the test-code debelopment The total percentage 
of tlme used in test-code de~elopment  I S  5 6 percent 

4.3 Qualitative Results 

Durlng the project, the reseaichers perceived that the de\ elope1 s d ~ d  not seem to see 
the benefit of the tests, they regarded the~n  more as a burden The fact that the team did 
not see the benefit ofthe tests was reahzed. for example, on one occaslon u hen the team 
used t n  o hours to debug the appllcat~on w l t h o ~ ~ t  I unnlng tlie tests Afterward, a member 
ofthe team commented that lfthey had run the tests, the) w o ~ ~ l d  habe caught the defect 
The team's attltude towald TDD \\as also seen In the fact that the developers easlly 
sl~pped Into workrng In the tradlt~onal mode of de\ eloplng software first and forgettlng 
the tests ~ l n t ~ l  the end of the development Comments lncl~ided 

1 don't think that we could have found faults [ \ ~ ~ t h  TDD tests] that we could 
not have fo~tnd otherw~se 

We ~ ~ 1 s t  thought that the tests do not offer us any advantage 

The TDD practice clearly had some difficulties in adoption. The team had some 
negative impressiolis about it, but they also admitted that some of the reasons for not 
using TDD were their own. 

The whole TDD practice, where y o ~ i  write tests before the program code, is 
stupid.. . .The amount of tests will grow so large there is no sense in that. 

Maybe we should have becn forced to do the tests. 

The limited physical resources on the client end of the application developed in the 
project forced the mobile application to act as a browser for the existing data. The 



applicat~on followed the client-server model. and because of the lack of the physical 
resources on the client end of the application, most of the data processing was done on 
the server side. So the client's main function \vas to act as a user interface for the server 
side. This creates difficulty, which also came LIP in the team interv~ew. 

TDD is not easily applicable to . .  .user interface development and that is just 
what we are doing. We had very few things to which it would have suited 
natural1 y. 

Durmg the project, the researchers became concerned about the low n ~ ~ m b e r  of test 
code lines and t r ~ e d  to promote the use of TDD by niak~ng the TDD piocess emer  for 
the developers One of the authors asked the team ~f the approach ~ ~ s e d  In the project 
should be made easler to use The improvement cons~sted of making running the tests 
e a s m  by autoniatmg the code changes needed in the mall1 cldss of the applicat~on The 
team d ~ d  not see t h ~ s  as bemg necessary and cld~med that the current way, &here the 
changes had to be done by hand every tlme the team needed to change between TDD 
and runnlng the apphcat~on, was effectwe enough The team was ~ ~ n d e r  d e l ~ v e ~ y  
pressure as well 

Yet, as stated before, the team was ~nexper~enced with TDD They tho~lght that 
they could habe ach~eved better r e s ~ ~ l t s  ~ f t h e y  had had more time to get acquamted u ~ t h  
the pract~ce and poss~bly had mole support w h ~ l e  developing 

T h ~ s  was the first time for all of us to try TDD. We probably would have been 
more capable of using the practice if we had ~ ~ s e d  it previously to develop 
something [for which] it is better suited. 

Maybe if we had a bit longer time to do the training we could have been more 
capable of using TDD.. . .Also if a member of the support team would have 
been with L ~ S  while developing, it would have helped 11s to do TDD. 

Although the team cons~dered that TDD had d ~ f f i c ~ ~ l t ~ e s  when develop~ng t h ~ s  kmd of 
appl~cdt~on,  they felt that it could p r o ~ ~ d e  adbantages In a d~fferent kind of appl~cat~on 
area 

TDD could save time at later development phases when adding f ~ ~ n c t ~ o n a l ~ t y  
to application; the developer could use the tests to see  fit broke the existing 
fimctionality. 

I think TDD is good for testing logic.. .test set could be run to verify if the 
application broke or not. 

The qt~alitative findings offer interesting results. While the team observed that 
TDD could provide them some help, they were not very keen In utilizing the practice if 
not made mandatory. Even when the research team proposed a significant improvement 
opportunity for the TDD approach in mobile environment, the team refused to give it a 
try. Yet, the team conceived the TDD practice was useful with testing the logic and 
ver~fying the functionality of the software. 
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5 DISCUSSION 

Techn~cal agrle solutrons, such as TDD, are desrgned for the type of ~ o l a t ~ l e  
debelopment en1 lronment presented In t h ~ s  st~rdy Ho\\ ever, as the results s h o ~ ,  t h ~ s  
st~tdy 1s inconcl~~srve wrth regard to the concrete benefits ofTDD We cannot, tlierefo~e, 
detelmrne u hether TDD positively or negat11 ely affected the software de~eloprnent 
Yet, the pr oject M as a remarkable business success. producmg a fully marketable nioblle 
appl~catron in a very short t ~ m e  frame Our findlngs are of mportance for plactrtlonels 
who arni at usrng a g ~ l e  solutions rn therr development settrngs as well as for researchers 
~ v h o  conduct case s tud~es and exper~nients In the area In  the follow rng, the results are 
mapped agalnst the exrstrng emprical body of evtdence. after whrch the rmplicat~ons In 
terms of concrete lessons learned during the study are addressed 

5.1 Mapping the Results to Existing 
Empirical Body of Evidence 

TDD st~rdres have shown that TDD projects generally produce somewhere from 50 
percent less to 50 percent more test code than apphcatron code (Langr 2001. ~Maxrm~lren 
and Wrllrams 2003, Wrll~ams et al 2003, Ynchaustr 2001) In thrs study, the ratio was 
only 7 8 pelcent Thrs could also lndlcate that TDD IS poorly applrcable for the rnob~le 
Java envltonrnent due to technical challenges Yet, the part~cular approach desrgned for 
t h ~ s  st~ldy was pre-tested by the research team and found feas~ble More rmportantly, 
the Ion amount of test code can be explamed by obserwng the qualrtatrve data, u here 
the development team clearly ~ndicated reluctance for adoption of TDD for actual use 
due to reasons of difficulty, Inexperience, and applrcatron domarn In partlc~rlar, the 
developers expressed that TDD was not surtable the kmd of appllcatron that the project 
rnvolx cd (I e , a browser type wrth a strong focus on user rnterfaces) TDD authors have 
brought t h ~ s  up earlrer (e g , Beck 2001) Prlor experience In u n ~ t  testmg generally, and 
TDD In partlc~rlar, has been found to contrrb~lte to the adoptron rate Our st~rdy IS In lrne 
wrth these find~ngs The development team had not been exposed to test-first design or 
development prlor to the project George and Wrllrams (2004) also propose that the 
adoptron of the TDD pract~ce requnes determrned and skrlled developers 

In terms of effort used, results show that In the first iteration, the team used ~ r p  to 
30 percent of effort for TDD T h ~ s  dropped qurckly In the subsequent Iterations 
Qualrtatlve ev~dence polnts out that the team found TDD p~ o v ~ d e  them llttle or no added 
value for the to reasons explicated above It sho~rld be noted that the selver slde of the 
softuare \\as developed in the desktop envrronment, and the team ~rsed JUnrt as the 
testrng tool In that project Although havmg a d~fferent, more soph~st~cated tool for 
TDD avarlable, the team still d ~ d  not manage to produce tests 

5.2 Lessons Learned 

Half way through the case project, the research team realized that the TDD 
technrqilc was not gomg to be systematically used within the project. Some measures 



(i.e., extra trarnrng and mentoring SLIPPOI?) were used to ease the adoption of the 
techn~que but, as the results show, the s i t~~at ion was not improved. Therefore, ~t is 
rmpo~tant to understand the reasons for the reluctance to adopt the TDD technique in 
practice. 

5.2.1 Lack of hlotivation 

A proper ~ i s c  of TDD reqwres that developers n r ~ t e  about the same amount of test 
code as actual productron code Therefore, ~t r e q u ~ ~ e s  a lot of  mot^\ atron and d ~ s c ~ p l m e  
to author the extra code In a t~ghtly scheduled project Clearly. our de\elopers 
acknowledged the extra m ork needed to be done, but d ~ d  not see the benefits of TDD 
One reason for t h ~ s  may ha \e  been the fact that the developers d ~ d  not have to Ime 
t h ~  ough the maintenance phase of the product, where new features would be added 
wlthout break~ng the exlstlng sol~itlon In a d d ~ t ~ o n ,  the developers percerved the qual~ty 
Issues as bemg of less Importance In such a small project 

It w o ~ ~ l d  hd\ e been poss~ble to put more pressure on the team w ~ t h  regard to the use 
of TDD per re Yet the project was under b ~ ~ s l n e s s  dellvery pressure and the end 
product WAS t h e ~ r  prlniary concern, as IS the case In industry M o ~ e o ~ e ~ ,  n e  find that 
motlbat~on to use and acceptance of a new technology should emerge from use dnd 
actual benefits In our case, the team d ~ d  not ach~eve an early blctory w ~ t h  the process 
mnovat~on, ~vhrch hmdered effectively further apphcat~on opportunltles 

5.2.2 Developers' Inexperience 

The development team spent a considerable amount of time in solving technical 
issues related to the mobrle development environment and programming solutions (1.e.. 
use of archrtectural patterns, threads, etc.). Only one ofthe team members was an expert 
in mob~le  Java programnmg. Moreover, the application domain was filled with domain- 
specific details wrth regard to production planning system operations. Experience with 
these issues w o ~ ~ l d  most likely have eased the adoption ofthe test-driven mmd set. TDD 
is also a personal-level development practice and, therefore, may be more difficult to 
adopt than other a g ~ l e  development t echn iq~~es  such as rapid release cycles, a g ~ l e  
modeling, and constant comm~rnication. The learning curve appears to be steeper in the 
case of TDD than in the other agile practices. While the team ~rsed a so-called green 
field approach (i.e., they adopted many agile techniques at once), it may well be that the 
project's time-frame was too tight for the most difficult practices. A more effective 
strategy bvo~~ld have been to introduce fewer new techniques on a first-of-a-kind project 
and recommend TDD on the following projects, when the developers would be more 
experienced w t h  the other new development techniques. 

5.2.3 Immature Development Environment for TDD 

The TDD method relies on  sing an extensive set of tests that are constantly 
executed during development. It must be possible to run the test suite automatically 
without too much effort. The tools for implementing TDD in the case project's 



development environment were found to be Immature. In addition, the development 
included s~gnificant user Interface iniplenientat~on, an area where the tools for execut~ng 
TDD are only beginning to come into more general use. 

5.2.4 Absence of a Mentor 

A br ~ e f  b a s ~ c  t ramng of the concepts of TDD was prowded prior to project launch 
T h ~ s  turned out to be an overly optlmlstic approach for ~ntroducmg a neu t echn iq~~e  In 
pract~cal terms TDD IS not learned In a one-day course We suspect that mastery of the 
techn~que requ~res several months of mtense use For a short project, such as the case 
study presented here. where debelopers were not fam~har  w ~ t h  the techn~que, a mcntor 
w ~ t h ~ n  the project team is required Constant adwce and motivation from the nientol 
w o ~ d d  h a ~ e  eased use, even In tlmcs \\hen Ieslstance occurred 

6 CONCLUSIONS 

The niob~le  telecomm~~nications ind~~s t ry  has proved to be highly competitive, 
uncerta~n, and dynamic environment. Industries operating in such a turbulent market- 
place is particularly interested in trying out technical agile solutions. This study 
reported the results of a case study, where a development team attempted to use test- 
driven development In a mob~le  development environment with little success. 
Nevertheless, the project was h~ghly successful In the business sense. 

For business managers and others, t h ~ s  s t~idy bears important implications. In  
particular, this study points out that the adoption of a certain agile technique or approach 
is not a straightforward, silver-bullet solution. Business managers should stay alert in 
the midst of the hype before mandating the use of agile solutions in their organizations. 
Developers should keep their heads up as well. This case has demonstrated that very 
few if any of the technical agile solutions can be adopted and used without proper, 
systematic software process ~mprovement tactics. While this s t ~ ~ d y  fails to provide 
emp~rical evidence either for or against test-driven development, it highlights the 
obstacles hindering adoption. We believe that the results of our study are applicable in 
other environments and agile techniques. Agile improvements at the technical level 
require as careful planning and follow-up as any other software engineering innovat~on. 
An interesting avenue for future research w o ~ ~ l d  be the use innovation theories, such as  
Leon's (1996) innovation adoption profiles, to analyze the adoption of agile solutions 
in practical settings. Concrete empirical evidence should still be collected, however. 

T h ~ s  s t ~ ~ d y  maintains that business agility cannot be achieved without considermg 
all organi~at~onal  levels, including development teams and personnel. Software 
engineering research and practice has produced technical solutions, which have been the 
focus of this paper. Information systems research is likely to provide the needed 
extens~on to the organizational and interorganizational levels. Yet, even low-level agile 
changes are not easily implemented. We plan to continue the validation of agile 
solutions in f ~ ~ t u r e  case studies. 
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Abstract Tl~eproponents ofagile methodologies suggest that marly of the liihibitois to 
system development r~~etllodolog~~adoptiorl have largelj, bee11 addressed ~n the 
u~lderlyingprir~ciples of agile methods. This paper reports the experience of 
a small team developing Web publishing sojiware tools for uce i i ~  bu~ld~izg 
Web sites for oniirze deliveq, of tertiary education stzrdj, matei.ia1s. These 
early adopterss~icces~fliirilyused extreme Prograr~znzingIXP)practicesfor.tliis 
tool rirveloptnent exercise. Almost all XPpractices ivere adopted, althozigh 
some were adhered to more rigorously that1 others atid some proierl to be 
more successfill that1 others. Continued use o f X P  a i d  cotnmunicatio~i o f  its 
beilejits to others has been a coriseqt~eiztialfocz~s for the developen 

Keywords Agile methodology, extreme Programming. experience report. Web 
publishing 

1. INTRODUCTION 

Accordmg to F~tzgerald (1 998), practltloners have been reluctant to adopt soft\\ are/ 
system development methodolog~es (SDMs), w ~ t h  more than 60 percent of them 
abstamng Furthermore, he noted that nearly 80 percent of the non-adopters Intended 
to stay that n a y  F~tzgerald ~dentlfied a n ~ ~ m b e r  of a rg~~ments  from p r a c t ~ t ~ o n e ~  s aga~nst 
the use of methodolog~es, and pressures preventmg t h e ~ r  adopt~on It has been argued 
that the so-called a g ~ l e  methodolog~es may prov~de a solut~on 

Extreme programmlng (XP) (Beck 1999), perhaps the most ae l l  known a g ~ l e  
methodology (Fouler and H ~ g h s m ~ t h  2001), 1s curlently recen Ing m ~ ~ c h  attentton, partl- 
cularly by pract~clng software developers There are now at least two major inter- 



nat~onal confe~ ences annually' and there have been several spec~al Issues ofjour~ials on 
the t o p ~ c  (for example IEEE Sofrwni e, Novembe~IDecembe~ 2001, JOLLI rlnl oj Defiilie 
Soft~vnr-e Englneermg. October 2002, IEEE Compziter , June 2003, J o ~ ~ ~ i i n l  of Dntnbnce 
~Manngenmt. Apr~l  2004) The G ~ g a  Info~niat~on Group pred~cted that, by 2004, a g ~ l e  
processes bx 111 be mcorporated In tw o-th~rds of corpo~ ate IT departments (Barnett 2002) 
Also, w ~ t h  software development l ~ ~ n i ~ n a ~ r e s  such as Tom DeMarco (c~ted In Beck and 
Fowler 2001) niak~ng statements s~lcli as 

XP is the most important movenient In our field today. I predict that it will be 
as essential to the present generation as the SEI and its Capab~lity  maturity 
Model were to the last. 

there can be I~ttle doubt t h ~ s  IS no passlng fad, b ~ ~ t  rn fact a t o p ~ c  worthy of serious 

research from Information Systems academics and the software development 
community. 

XP is centered on 12 core pract~ces, also known now as Xp Xttide.~, which guide the 
softmare development process ' These pract~ces reflect the sent~ment and ~ntent  of the 
12 p r ~ n c ~ p l e s  ~mderpmnlng the agrle man~fes to .~  Most oftliese practices are not new b ~ ~ t  
the way they are presented as a package In XP represents to many software debelopers 
how they really develop software systems (Sleve 2002) or, In some cases, des11e to 
develop software for clients. 

XP has been successf~~lly applied in many projects. A range of exper~ence reports 
have been published which demonstrate the wide variety of situations considered 
su~table for t r~als  of a g ~ l e  methods These reports fall Into seberal categories ~ n c l u d ~ n g  
academ~c teach~ng (Lappo 2002. M u g ~ ~ d g e  et al 2003), tertlarq student projects 
(Karlst~om 2002), small-scale Industry developments (Boss1 and C n ~ l l o  2001) and 
large-scale ~ndustry de\ elopments (C3 Team, 1998, Elssamad~sy 2001, GI enn~ng  200 I 
Pedroso et a1 2002, Schuh 2001) However there has been l~t t le  attempt to grapple w t h  
the factors affect~ng the adopt~on of t h ~ s  nem methodology Toleman et al (2004) con- 
tributed by examining adoption of a relatively new methodology in a specific environ- 
ment. The extent to w h ~ c h  agile methodologies might address the shortfalls In method- 
ology uptake mas examined as were the characteristics that influenced adoption of a 
particular methodology. 

This report and the project reported here had several distinguishing features. 

The system under construction was not a typical business application, but a 
software rnfrastr~lcture development with difficult to define, abstract requirements. 

The conlplexity of the system development environment required the use of 
multiple software products for development. 

'International Conference on extreme Programming and Ag~le Proces.,es In Software Engi- 
neering (http:ll\w.xp2005.org) and XP Agile Universe (http:1lww\v.xpuniverse.c0n1/home). 

'See "Extreme Programming Core Practices" at http:ilc2.comicgiiwiki?Extreme 
ProgrammingCorePractices. 

'See "Manifesto for Aglle Software Development" at http:iiw~.~v.agilemanifesto.org/. 



Much of the current debate on ustng aglle methods centers on whether tt 1s devel- 
opers or management u h o  leslst thelr adoptton The sltuatlon under reweu mas 
notable In that the Impetus 1n1ttd11~ came from management, but the development 
team were also very keen to conduct a tlial of the XP methodology 

Thls trial was conducted wrthout any expendit~tre on mentoring, training, etc.-~t 
was all based 011 Internal research. 

The implementation of X P  was a success story 

Most industry expertence reports are q ~ ~ i t e  subjective, hav~ng  been authored from 
within the development team. In contrast. this report is an objective analys~s under- 
taken for the purposes of fitrthering research on the use of agile methods and by 
researchers who were external to the development. 

Thls paper provldes a retrospect~\ e on the experiences of developers bulldmg Web- 
based publlsh~ng softu are tools ilsmg XP The next section descrtbes the app~oach used 
In t h ~ s  study, followed by the backglound to the project, the actual expellence of ~ t s ~ n g  
XP In thls project, Issues for drscilss~on, and conclusions 

2 RESEARCH APPROACH 

Most of the data for t h ~ s  experrence report were gathered th~ough Intervlemlng 
members ofthe development team Intetvrews ltele tape recorded and transcrtbed, and 
then edited by the intervlemees Follo~t-up lnte~vlews were conducted to clarify and 
expand on spec~fic Issues related to the project context and use of XP Q ~ ~ o t a t ~ o n s  or 
Indented text ltal~clzed thro~tghout the rest of thls paper are e~ther  verbal or urltten 
statements from these prlmary data so~lrces (denoted 111 the text as N I ,  N2, and iV3) 

3 SITUATION BACKGROUND 

NextEd L ~ r n ~ t e d  1s a Hong Kong based prov~der of Web-based software lnfra- 
structure It servlces marnly tertlary educatron prov~ders In the Asla-Pac~fic regton, 
~ncludlng the U n ~ v e ~ s ~ t y  of Southe~n Queensland, by providing platforms for dellvery 
of study materials and communlcatlon services to students who study, principally, In 
onlme modes 

The project d~scussed In thls paper requ~red the development of a suite of tools for 
a scalable, flexible, and effic~ent continuous publlsh~ng system The tools fac~l~tated the 
generation of prmt and Web-based study materials prov~ded by content experts The 
target operating system was W ~ n d o n s  NT and the languages used ~ncluded Delph~,  
XSLT, .:nd XML Vlsual So~trce Safe was used for configuration manageme, t and, 
although not Ideal, proved effective (CVS 1s now used throughout the organlzat~on) 

The newly formed project team felt that an itelatwe methodology M as most s~nted.  
and according to N 1 ~t was fundamental to the project to produce "a conrtni~t ~ t rear i~  of 
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outputs and engage the (uston~ei  on a I egdnr bnslr In~tlally made aware of XP by 
the organization's chlef technical officer the teani took on the m t ~ a t l \ e  to study thls 
approach to softa are development and cons~dered the project a sultable candidate for 
the use of XP No part~cular de\elopment nlethodology for t h ~ s  type of project n a s  in 
place In the organlrat~on There was also lecognltlon that management's requirements 
of the project were not well defined, that the ploject size was not expected to be large 
(a few thousand llnes of code), and ~ t s  de~elopment t ~ m e  a7as expected to be ielatwely 
short (about SIX months) XP prob~dcd an alternatne to a trad~tional, heavyweight 
approach slnce there u a s  a small team and less need to follow a process-o~~ented 
methodology Being a small team meant members had rnultlple roles (project leadei, 
proxy customer, system architect and programmer) Management was unconcerned 
wlth the product development approach adopted for the project but was concerned w ~ t h  
the product outcome and momtored progress acco~dmgly They dld not put I lm~tat~ons 
on the tila1 of XP but noted the method reqnlred the developers to ~egularly delner  
workmg software which could be gwen trlals and tested by the c~lstomei 

4 EXPERIENCES OF THE XP CORE PRACTICES 

This section reports on the information gathered during the interviews. Table 1 
shows a summary of the level of adoptlon of the XP core practices for t h ~ s  project. 

The discussion that follows is an analysis of the case study within the framework 
of the relevant XP practices. 

4.1 The Planning Game 

The project leader and proxy customer were in charge of fhct ional  requirements. 
A tool was needed to automate as much ofthe electronic publishing process as possible. 
The customers had a vlew ofwhat was required. The members ofthc development team 
contributed ideas for the functionality as \\.ell. Initially, story cards were used to com- 
municate functional requirements among the teani members but this became un- 
manageable: 

NI:  We put all the stories on cards, a big pile oj'cards, and the piles get 
bigger-what ).ozr car1 see are the piles getting bigger and bigger. So we 
had to overcome that. Basicall), we have a doczmerzt and in the bottom of 
the document we have a bundle of card ... at the end of that meeting, we 
publish that. 

In fact, the project team used the organization's intranet to communicate progress 
and system development priorities: 

N I :  What we started doing was ... building a iveeklj, newsletter ~.vlzich detailed 
ourprob1em.r ar~djilnctionalit) (set] on the intenzet ... for the organization 
so they couldsee the progress oftheir actual requirements ... we said f you  



The Planning Game I I Worked n ell for both de\ elopers and 
clrent 

Table I XP Core Practices Experience Summar) 

Comment 
XP Core 
Practices 

Small Releases 

S\ stern M e t a ~ h o r  

Implementation 
Level 

Simple Design 

Test Drlven 
Develop~nent 

I Pair Programming 1 Partial 1 Usefill for develo~crs  to cross-train I 

Full 

NII 

Design I m p r o ~  ement 
(was Refactorlng) 

Collect~ve Code I I Very successful for de\ elopers-aided 
Ownershlo skill transfer 

Successf~~l 

De \e loue~s  \\auld l ~ k e  thrs 

Full 

Full 

Successfi~l 

Verq beneficial for de\ elopment 

Partial 

Whole Team 
(was On-site 
Customer) 

No tools and not regular 

Contmuous 
Integratron 

Sustainable Pace 
(was 40-Hour Work 
Week) 

Full 

I Coding Standards I Full 1 Worked well 

Full 

Nil 

Note: Full = fill1 adoption; Partial = partial adoption; Nil = not adopted. 

Successful-infrastructure can be 
reused 

Would be desirable for de\ elopers 

want anything to do with tlzisproductyou m~~s t subrn i t yor~r  veguireme~lts 
to US,  we will manage those reqt~iren~e~zts  ... i.t;e handle every cycle ... 

Because the customer determined the prlority of software functionality, project 
progress was transparent and there was continuous customer involvement from the 
project's inception. By requiring the customer to be involved in selecting the required 
business functionality for implementation, the customer knew what would be provided, 
the project team provided it, and management could see progress being made. Com- 
munication back to the project team included specific deta~ls  of the features to be 
included in the next software release. The project team developed a points system for 
features to indicate degree of drfficulty and time to complete which the ci~stomers could 
understand and use. 

NI:  What we veally warlt i~ we warlt you to be these$ve Ifeattwes], and that 
adds up to 300points for the two weekj. 
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So the custon~ers (and management) were able to dril'e the system dcvelopnient b~ i t  
t h r o ~ ~ g h  the process of setting priorities, the project team felt it had some control too. 

N l :  ... which tnearrt that we are drivirg the developrnerlt o j  it, it e arc forcing 
our conzpanj' to drive .... The other advantages are ivhen j.oli hilye this 
prioiYtized, jour customers are going to sciy, "Well I reill/). o d j ~  need that, 
I did need it 10 rninutes ago but it is not that in~portant noiv " 

N3: Yes, it is less cornplex. Mainlj, irz the area ofplannitzg. Tipicii lplat~nir~g 
processes for software development are pure jk t ion .  A lot of up-front 
eSfool-t goes into creating charts arzddependexcies graphs, hut Ilzizve rzever 
seen a plan like this actually followed up or kept up-to-date. 

In thc case study, the customel mas ~nvolved in select~ng the business fimct~onal~ty 
req~iired for ~mpleinentat~on The customer knew what a o~i ld  be provided, the project 
team prov~ded it, and management could see the plogiess b e ~ n g  made Hence the 
customers (and management) were able to drive the system developmcnt but, through 
the process of setting plloritles, the project team felt it had some control too 

4.2 Small Releases 

After the initial build process (of about three months), releases were made available 
every two weeks: 

N I :  ... beside the requirerner~ts we had ... levels o f  diJJicult)~. . olciij., you /lave 
two weeks whic11 ones do you want. 

N2 Increnzental progress a d  updates ensured ever) one d z o  i.i as rrlterested 
knew ~ ~ l z e r e  we were and why [we] co~llpleted or jmietl to co~nplete 
certain tasks 

N3: ... the Itey is regular I-eleases of working software and along with that 
getting people using a product from as early as possible. 

N3: ... it i~ better to get the bugs out early than to release 011 the bugs at once 

In the case study, after the initial b ~ ~ i l d  process (of about three months), the release 
cycle was fortnightly. This was considered advantageous because it was much easier 
to identify whether the project was on schedulc. This is in contrast to traditional SDMs 
which tend to focils on delivering larger c h ~ ~ n k s  of fimct~onality much later in the 
development schedule. 

4.3 System Metaphor 

This was perhaps the least successfully implemented core practlce of XP In this 
project. However it is not a surprising finding given that no metaphor was created at the 



start of system debelopment Nl ' s  blew \\as that " h!iiils!ght rliat [ a  nretnpho,] 
would have beer1 retrll, helpful because we reallj str ~rgglecl to get tire rdedcoricept for- 
the r,stem out o f the  head of the cutoiner " 

In  the case study a metaphor. or common view of the project, emerged as the 
project debeloped and as the team discussed implementatron of s tor~es  week-by-week 
Having a clearer concept earher would have speeded plogress and facrlrtated 
communicatron 

4.4 Simple Design 

At all trmes the developers avo~ded unnecessary compl~cat~on with respect to 
software archrtect~rre and coding, stayrng w ~ t h  the storles agreed w ~ t h  the customer each 
cycle Keepmg the desrgn srmple means that change, as and n hen ~t is requ~red, IS less 
problematic 

In t h ~ s  \$ay, the team took a mlnlmalist approach to the add~tron of fi~nct~onalrt) and 
ensured the customer rece~ved what they cons~dered essential In the prrority order they 
requrred In trad~tional methodologies, design archltect~~re 1s usually predefined, whrch 
does not offer the same flex~ble approach 

4.5 Test Driven Development 

All Delphi code had tests included because a testrng frame\\ ork exrsted already An 
XSL testlng frame\\ork had to be developed because, at the t ~ m e  none mas available 
In fact, accord~ng to the developer, test-driven development ass~sted In the code 
development 

Ail: if yo^^ c.annot write those [test] unit specs L I J I ~ ~ O T U ,  then 1 . o ~  will fail the 
test r-urzne r - . . . .  so writing those sort of tests helps j'ou /nap our j .o~~ l -  design 
in the jirrt place nizdyou get a much better de.~igii. 

Nebertheless, wrltrng tests prlor to code was a slgnrficant change of habit f o ~  the 
debelopers, and was thus a visible difference for both them and customers who develop 
acceptance tests Thls was a hrghly observable element assoc~ated wrth the rmplemen- 
tatroii of X P  where the role of the customer is extended well beyond the bounds of a 
traditronal project 

4.6 Design Improvement (was Refactoring) 

Refactoring was applied in this project but not in any automatic or systematic way 
using any specific tools. There is no such equivalent practlce in trad~tional method- 
ologies that tend to indulge in big, up-front design setcng the application a rch~tec t~~re  
early, and making it relatively inflexible. 

In  the case study. redesign and reimplementation occurred at irregular Intervals, 
~ ~ s u a l l y  after normal office hours, when developers modified and improved their system 
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des~gns Thts \ \as  advantageous because lt encouraged de~elopers  to Improve the11 
system des~gns It \ \as a m a n ~ ~ a l  process of notlc~ng the need for rmprovements, 
removal of d~ipltcatton, and maklng adj~~stments  

4.7 Pair Programming 

Palr programlnlng u as used f o ~  certain types ofproblem solutions or to help another 
developer lenrn a ccrtaln procedure or ganl an ~mderstandmg of some part ofthe system 
G ~ v e n  that the de~e lope l s  often worked outs~de normal office hours or away from the 
office. the contmual ttse of p a r  plogrammmg was not pract~cal for this project The 
developers had no pltor experience of p a r  programmlng but the team was relatrvely 
cohes~ve, so the concept had some acceptance 

Tradrt~onal methodolog~es do not support t h ~ s  type of productwe exchange and 
revtew of codmg, and the nearest process IS that of code walkthroughs, a form of qualrty 
assurance Unfortitnntely, M alkthroughs only ldentrfy problems after the code has been 
developed and arc tbplcally abandoned as soon as schedules become tlght Further- 
more, there 1s no r rsk management explrclt in tradrtlonal methodolog~es to defray the 
exposure to the loss of key technical stdff One problem noted, however, was deter- 
mmatron of approprrate remuneration for the efforts of the varlous parttclpants In the 
project where this practtce was used 

4.8 Collective Code Ownership 

The ~nherent characterlst~cs of the object-ortented ( 0 0 )  soft\%are development 
methodology fac~l~tates  code sharmg and component reuse, and as the 00 parad~gm 
becomes more petvdslve the need for such mutual coopelatton s h o ~ ~ l d  become even 
more compell~ng 

In the case study all developers were free to woik on all code and were encouraged 
to do so Any code may be changed prov~ded ~t IS done by p a m  of developers, 
complyrng wtth codtng standards and subject to a sat~sfactory run of all tests T h ~ s  
asslsted In bulld~ng the expertrse of all lnvolved In the project and was a par t~c~darly  
successfiil aspect of the project from the developers' perspectrves 

4.9 Continuous Integration 

Withtn the development environment ofthe case study, the integration ofnew code 
into the project was a natural process with system builds and all axtomated unit tests 
conducted every time code was checked into the source repository. A batch system con- 
trolled the build process, including compilation and testing, and notified the developers, 
by e-mall, rf errors occurred. 
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W h ~ l e  some ~ n ~ t i a l  effort was requlred by the development team to create an 
environment supportive of t h ~ s  XP practlce, the blew taken was that, once established, 
~t would form the b a s s  for other systems and make maintenance much slniplel 

4.10 Sustainable Pace (was 40-Hour Week) 

To avoid b u ~ n o ~ i t  so common In the IT ~ndustl y, developers are restr~cted to about 
40 h o ~ ~ r s  of mork per ueek This also Improves the accuracy of t ~ m e  and resource 
estimates for the development effort requ~red 

The de\ e lope~s  in the case study d ~ d  not comply w ~ t h  t h ~ s  practlce The de~elopers  
worked as and uhen they saw fit and certainly d ~ d  not adhere to a 40-hour week work 
reglme This 1s not unusual In such projects 

4.11 Whole Team (was On-Site Customer) 

Customer d v a ~ l a b ~ l ~ t y  In an XP project glves developers contniuous access, theleby 
lessening the need for extensive requ~rements documents They can ask the c ~ ~ s t o m e r  
about functional~ty, test cases, ~nteifaces, etc at any tlme 

1V2: . . .  our clo.re contact with most clients requires a certair~ degree of 
strz~ct~t~-ecifeedbuck and o w  version o f X P  helped 11s in this regard. 

An on-site customer was available in the case study project, at least during normal 
office hours. This represents a very visible difference to the traditional methodologies 
where custoniers tend to play a background role. 

4.12 Coding Standards 

A coding standard was developed during the project and is used currently within the 
organization It is essentially language independent but some languages, such as XML 
because of its case-sensitive namlng conventions, dictate certain attributes. 

Since code may be worked on by any programmer at any time, coding standards are 
essent~al and must be rigorous. Coding standards have also long been incorporated into 
projects run under traditional methodologies althougli the imperative for them might 
seem less since code ownership is usually not collective. 

5 ISSUES FOR DISCUSSION AND 
PROJECT INSIGHTS 

The project at NextEd was a success story that applied many of the core practices 
(see Table I ) ofXP. From both customer and developerperspectives, it delivered on the 
requirements, hmited as they were in mitial detail, to produce a publishing system for 
documents to the Web. 
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Greater customer collaboration In the experience at NextEd ~eflected a much 
~mpro\ed cl~ent-developer re la t~onsh~p In a n ~ ~ m b e r  ofaspects and amuch stronger sense 
of det eloper c ~ e d r b ~ l ~ t y  M as establrshed The XP plannmg game c o ~ e  prdctlce promoted 
good Iesource plannrng, and placed the powel of d e c ~ s ~ o n  making on fimct~onal~ty In the 
hands of the c ~ ~ s t o m e r  The ablllty to monltol progress and respond to change mere 
h~ghly attract11 e characterist~cs of the methodology Test-drrven development, design 
improvement (~efiictor~ng), and contmuous Integrat~on were othei c o ~ e  p ~ a c t ~ c e s  that 
deln ered tang~ble benefits, rncludrng work practlccs and software tools, ~mmedlately 
and for fut~lr e pr ojects 

On the other hand, there were challenges dssoc~ated w ~ t h  pair programmmg, the 
~mplementat~on of a h ~ c h  proved to be useft11 but problematrc W h ~ l e  palrprograniming 
a m e d  to address the problem of developers work~ng In ~ s o l a t ~ o n  and mdependently from 
the rest of the team, there was strong resrstance to the pract~ce from certain quarters 
One d~fficulty ar~srng from palr programmrng and collectir e code ownersh~p IS assessing 
an rndn idual's relative north, for example, f o ~  ~ L I I ~ O S C S  of remuneration. promotion, 

etc Also, t h ~ s  project, In common w ~ t h  many otlie~ XP tr~als,  fa~led to ~mplement the 
system metaphor a l t h o ~ ~ g h  ~t was recogn~zed that such would have been useful 

6 CONCLUSIONS 

There has been m ~ ~ c h  debate about the type of projects that are suitable for agile 
methodologies. Practitioner experience suggests that they are particularly suitable for 
projects where req~lirements are more abstract and d~fficult to define, as in this study. 
It is not surprising that organizations in this situation have either not adopted or moved 
away from traditional approaches. 

While the opmion of NextEd upper management was not sought in relation to their 
perception of the success of this trial project, an appropriate product was delivered and 
used as a prototype for their current pub l~sh~ng  system. Any decision relating to the 
further LISC of XP at NextEd will depend on the n a t ~ ~ r e  of the project and the develop- 
ment team structure. Appropriate characteristics suggestrng the suitability of XP for 
particular s i t~~at ions  are still unclear. There needs to be more research that p r o d ~ ~ c e s  
empirical evidence about size and type of projects suitable for XP. However, many of 
the practices, such as test-driven developnient, pair programming, and sustainable pace, 
are clearly suited for implementation regardless of the project characteristics. In 
response to the question, Do you see the adoption of extreme programming in the 
industry? N1 echoed Tom DeMarco's sentiment: "I can in my career. " Since the 
completion oftliis project, members of the developnient team have participated in local 
meetings of software developers explaming the role XP played in this and other projects 
on which they are engaged. A more detailed s t ~ ~ d y ,  reported in Toleman et al. (2004), 
aligns diffi~sion theory (Rogers 1995) and adopt~on models (Riemenschneider et al. 
2002) with an explanation of  the acceptance of XP. 

When examining any aspect of the software development process, anything other 
than actual expericnce is at best intelligent conjecture. Indeed, while there has been a 
great deal of interest and support from the developer ranks, the IS teaching and research 
commun~ty appears to have been a little slow to embrace this new direction in software 
development methodologies. Our current research includes experiments involving the 



use o r  o t h e r w ~ s e  o f  XP, further case studres o f  seberal groups, and projects miple- 
nienttng agile methods Thls  ~ e s e a r c l i  IS  also ~ n f o ~ m r n g  our t e a c h ~ n g  c u r r ~ c u l u m  and 
practlce 
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MARKET DIFFERENTIATING (MCMD) 
MODEL TO IMPROVE BUSINESS AND 

INFORMATION TECHNOLOGY AGILITY 
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Abstract The nzissiorl critical/n~urltet d~ffereiztiating IMCMD) model focuses organ- 
zational resources onprocesses, products, andprojects that itill best n w t  aiid 
respond to 11lar1cet demands Conversely, the MC,bfD nzodel can help 
organizations reduce iwource e.xpenditures in areas that are neither niisslorl 
critical 1101. nzarlret differentiatmg. 

This model ivas initially designed to asszlre rnfornlatiorz t e c h t d o g ~ ~  
solzrtionsfocused on the rleeds of the customer and had the greatest retzm on 
illvested capital. In a broader organizational application, the MC'MD model 
helps organizations 

identl5, ivhich activities deseive their best attentlolz and focx  h e . ,  
pick w h ~ h  battles they shotild bejighti~zg) 
sirnpl~fi and streatnline their operational processes 
limit the scope ofprojects and over-building oftheir  zrnderlyn~g 
features 

1 INTRODUCTION 

OL er the past seLeral years, companies have become disenchanted w ~ t h  technology 
solut~ons that do not del~ver bus~ness value They have outsourced key competltlve 
processes launched technology projects that far exceeded thelr planned budgets but drd 
not deln el expected f i~nc t~ona l~ ty ,  forgone Investnlents In off-the-shelf software, and 
become jaded to the newest applicat~on 01 hardware sales p~ tch  Unfortunately, t h ~ s  has 
not kept us from trylng to b ~ n l d  a better technology mouse trap that creates competltlbe 
ad\ antages In a cont~nually changrng marketplace and that captures market s h a ~  e by 
meetmg the continuous escalat~on of customer expectatlolls The problem facmg many 
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companies, therefore, IS to dlscover a \yay to deliverthe technology they need wh11e not 
ober-building or oler-complicating the technology and the business ac t i \wes  the 
technology supports. If companies cannot find such a balance, they risk I~niiting t l ie~r  
ability to respond to market changes. 

The ansn.er, found In the miss~on crlticalimarket differentiating (MCMD) model. 
is that internal information technology systems need to become more focused on 
business priorities and be more adaptable to the changing marketplace demands. 
However, this is difficult ) fou r  internal, operational processes are bureaucratic and get 
in the way of our a b ~ l ~ t y  to priorit~ze and adapt. Also, if our focus is too diffused, n e  
might not allocate our best thinking and resources on the activities that n~11  d~fferent~ate  
ns In the marketplace. 

2 THE MCMD MODEL 

The MCMD model 1s a four-qi~adrant dlagram that class~fies products, processes, 
and projects (and the11 underlying features) as e~ the r  h ~ g h  or low for t n o  maln 
categories nilsslon c r ~ t ~ c a l  and market dlfferent~atlon 

Mission critical: The degree to which our actiwties and processes are 
essential to our ab~l i ty  to deliver our products and services and operate as an 
organization. 

Market differentiating: The degree to which our activities and processes help 
LIS gain market share and enter new markets. 

Figure 1 is a graphical representation of this quadrant. 
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Figure 1. The MCMD Model 



The quadrants are defined as 

Excel: High for both miss~on critical (MC) and market differentiating (MD). These 
are the activities that we use to gain market share, define our market value 
proposition, and enter new markets. Examples include product development and 
market and customer analysis. 
Parity: High MC, low MD. These are the bulk of our activities. We must perform 
these activ~ties b e c a ~ ~ s e  they are critical to our mission or operations. I fwe perform 
these activities poorly, we do harm. Examples include customer billing and 
production plannmg. 
Partner: High MD but low MC. These are activities that do or could differentiate 
LIS in the marketplace but that lve do not have to perform ourselves. Intel chips 
inside of Dell computers are a good example; neither would do well to try and enter 
the other's strateg~c niche, but building a partnership provides great return on 
investment. 
Maintenance: Low MC and low MD. These activities have no meaningful 
connection to our operat~ons or our markets. Examples include office cleaning 
services and our user name standards. Someone may have to pay attention to these 
details but it is not very important to the strategic initiatives of the company. 

THE METHODOLOGY 

We start by defining the criteria we will use to segregate our activities into the four 
types. We then filter all of our act~vities through the criteria and onto the appropriate 
box. In some cases, activit~es ~ ~ 1 1 1  straddle boxes. That is all right as long as we know 
which activity components lay in which box. In practice, I use the model to first ident~fy 
the activities that belong in the market d~fferentiating and mission critical box. 1 then 
know that everything else falls into one ofthe other boxes (and most likely most fall into 
the mission critical but not differentiat~ng box) and I use that information to make 
generalized judgments about how I w ~ l l  manage these activities. 

After assigning our act~vities to their appropriate boxes, I assume that the goal or 
purpose of each activity is associated with its box as shown in Figure 2. 

I want to ensure that I am "best-in-class" at my market differentiating and m~ssion 
critical activities. These are the battles I choose to fight. I f o c ~ ~ s  my best thinking, 
talent, and resources on these activities. I learn how to continually innovate and 
improve these activities and thelr results (I have to continually innovate and improve 
these activities as, over time, they move to a different box). 

The goal of my mission crit~cal but not differentiating activities is to achieve and 
maintain parity with the market. Doing anything more than achieving and maintaining 
parity with the market implles that I am over-investing in these activities (which, in 
addition to the poor v a l ~ ~ e  this provides, carries an opportunity cost: I am spending my 
valuable thinking, talent, and resources ~innecessarily). These activities are prime 
candidctes for simplification and standardization. In fact, I optimize my business ligility 
the more I simplify and standard~ze these activities. I need to perform these a c t i v ~ t ~ e s  
well but I also need to ensure that they do not get in the way of my responding to the 
dynamics of the marketplace. 
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Figure 2. Alignlng Activities with Goals 

The differentiating but not mlsslon crltical activities give me the opportunity to 
partner with someone for whom these ac t~v i t~es  are differentiating and mission critical. 
I should exploit this opportunity as thls also Increases my agility. 

It matters little how I handle the ne~ther differentiating nor mission critical 
activities. In fact, I should invest as little thinking, talent, and resource in these activities 
as possible. 
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4 EXAMPLES AND RESULTS 

Parity 

srmn'nrds when 

4.1 Software Development 

for O I I / A O L ~ ~ . C U I ~  

I used the MCMD model and methodology to dramat~cally accelerate and siinpl~fy 
a large software development project The project u a s  mltlally des~gned to binld a 
document collaborat~on and management system s ~ ~ p p o r t ~ n g  the drafting and subm~ss~on  
of financ~al documents (annual reports, 10-K statements, mestment  memoranda, etc ) 
The ~ n l t ~ a l  techn~cal requlrements document defined over 7,000 funct~on pomts, a budget 
of $2 mill~on, and a developnlent tlme lme of I8 months The filtermg cnterla mere 
defined and the funct~onal req~~lrements mapped onto the MCMD T h ~ s  resulted In 
~dentlficatlon of two dlfferentlatlng components and 27 panty components 

A consclous cho~ce  to reuse or l~cense ex~stlng technologies for the parity com- 
ponents and allocate thlnkmg, talent, and resources on the t u o  d~fferentiatmg compo- 
nents was made T h ~ s  resulted In a development plan of 240 filnctlon pomts (rather than 
over 7,000). a b u d g ~ t  of $350,000 (rather than $2 million), and a tlme I ~ n e  of 4 months 
(rather than 18 months) Usmg thls model not only reduced the cost and time of the 
project but also focused the company on the f~mctlonallty that now and In the future 
make t h ~ s  a superior p r o d ~ ~ c t  
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4.2 Enterprise Software Selection and Implementation 

I ha\ e also app11ed the MCMD model to the selection, ~niplementiit~on and s ~ ~ p p o ~ t  
of enterprise softmare l ~ k e  enterprise requllenients plannmg systems For most com- 
panies, ERP f~~nc t~ona l i ty  supports mlsslon c ~ i t ~ c a l  but not d ~ f f e ~  cntlatlng a c t ~ v ~ t ~ e s  (like 
purchasmg, mventory management financ~als order management, etc ) This bemg the 
case. an ERP select~on and ~mplementat~on project s h o ~ ~ l d  assume dn ~niplementat~on 
w t h  no (I e , z e ~ o )  custom~zat~ons Custom~zing the busmess appl~cat~ons that support 
parity actlvltles 11np11es ober-mvestment In these actlb~tles (as custoniuat~on requrres 
thmk~ng, talent, and resonrces) Jn i idd~t~on,  cus tom~z~ng  the b ~ ~ s ~ n e s s  dppl~cations that 
support panty actlvities ~ m p l ~ e s  that these customlzat~ons m 111 need to be rev~sed or 
rebuilt In order to respond to chang~ng market cond~t~ons  

As an example, I ~ s e d  the MCMD model andmethodology to reduce the budget and 
t~mehne  for an ERP selection and ~mplementat~on project from $4 4 m ~ l l ~ o n  and 3 years 
to $2 2 m ~ l h o n  and 4 months Approachmg the project t h ~ s  way also accelerated the 
company's development of ~ t s  technology to support ~ t s  d ~ f f e ~  entlatmg actmltles Rather 
than havmg ~ t s  resources t ~ e d  LIP for a 3-year ERP project, ~t u a s  able to s h ~ f t  the 
resoulces much earher to ~ t s  d~fferent~atmg technology 

5 USING THE MODEL AND METHODOLOGY 
TO IMPROVE AGILITY 

I believe that in order to be adaptive to changing market conditions (many driven 
by advances in and the use of technology) two things must be done. 

First, fight the right battles. By this I mean allocate our thinking, talent, and 
resources to those activities that will improve our market position. 
Second, simplify all of our other actlvities. This serves LIS in at least two ways. 
First? it frees up our thinking, talent, and resources to fight the right battles. 
Second, it ensures that these activities will not get in the way of our ability to 
respond to market changes. 

By using the above model and methodology, we learn how to properly allocate our 
thinking, talent, and resources. In add~tion, once we have deternimed that the goal of 
an activity is to achieve or maintain parity, we have created a context that we can use, 
both strategically and tactically, to simplify how we perform the activity. 

As an example, I recently used this model to significantly simplify the credit-to- 
collections process for a wholesaleriretailer. This company had developed over 30 
different types of customer accounts. We ran all ofthe financial management processes 
through the model and determined that the goal of the customer credit process was to 
achieve and maintain market parity. We could not find any examples where parity 
translated into multiple account types. Rather, because this wholesaler/retailer had two 
principal customer types (who1ei:ale and retail) we collapsed the more than 30 different 
account types into two (one for wholesale customers and one for retail customers). 
Inside each of these two types of accounts, customers were either good (paid their bills 
and paid them on time) or bad ( d ~ d  not pay their bills or did not pay them on time). This 



slmple structure allowed the mholesaleriretailer to simplify its cred~t  department and 
allocate its resources to activit~es that could provide different~at~on. 

6 CAVEATS 

I have used the MCMD model in multiple situations, both simple and complex. The 
real challenge in adopting the niodel is a cultural challenge. Both departments and 
people have a natural inclination to ensure that their business actlvltles are class~fied as 
differentiating. Inc l~~ding  the n~ission critical dimension in the model hclps redi~ce this 
tendency (but does not eliminate it). Additionally, I have fo~lnd that uslng the MCMD 
model to filter activities and then align resource allocation ~vlth the results of the 
filtering is a significant change from how resources are traditionally asslgned to acti- 
vities and in~tiatives. To pull off changes ofthis type and magnitude requlres leadership 
and a solid change-management plan. The MCMD model only helps create the context 
for changing and simplifying activities. 

7 SUMMARY 

The MCMD model allows the firm to allocate ~ t s  resources to products, processes, 
and projects In an approprlate manner D e c ~ s ~ o n s  at all lehels of the opclatlon are now 
foc~lsed on the ma~ke t  and the firm's mlsslon and the approprlate lesponse to each level 
of mlsslon cr~t ical~ty and market d~f fe~en t i a t~ng  Llke\\Ise, and perhaps ehen more 
rmportantly ~t allows a discuss~on within the firm about the opportunltles foi strategic 
Improvements and an aglleladaptlve approach to filt~lre changes 
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Abstract New product development in the semiconductor indtistry is characterized by 
products with a high level of intellectunl prope~fy  content, and ever- 
decreasing product development cycles, designed by verj'scarce engineering 
talent. The foundation ofthe success of many semiconductor companies is 
their abilitj~ to respond quickly to turbulent market conditions. This ability is 
contingent on i1ftra-orga1~uationalar2d irzterorganizationalfnctors, which will 
be described in this paper. Firms are attenlpting to overcome these agiliw- 
related challenges by developing and deploying IT-based responses. This 
paper takes a practitioner perspective. The a t d ~ o r s  have a combined 
experience of over 35 years In the sernicorzdz~ctor industiy. 

Keywords Agility, IT diffus~on. clockspeed, new product development, knowledge 
management systems 

1 INTRODUCTION 

The semiconductor industry is concerned with designing and manufacturing 
integrated circuits. Integrated circuits are the fundamental building blocks used in IT 
systems. Examples of integrated circuits include computer memory chips and computer 
processor chips. The industry has grown considerably over the last 30 years to the point 
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where it is now constitutes over $100 billion in world-wde sales. Thls growth has been 
achieved in a very dynamic, turb~llent operating en\ 'lronnient. ' 

To address these challenges, new product development (NPD) organizations in the 
semiconductor industry need to develop and maintain the abllity to embrace change. 
Agility has become a significant factor in a firm's survival durmg these times of 
increased competition and economic uncertainty in the industry. 

2 AGILITY IN THE SEMICONDUCTOR INDUSTRY 

An industry's clockspeed is defined as a measure of the dynamic nature of that 
industry and depends on the nature of the products, man~~fac tu r~ng  process turnaround 
times, and organization clockspeed (how quickly concepts are translated into products) 
(Carrilio 1999; Mendelsohn and Pillai 1999). The basis for a fast clockspeed firm's 
survival is the ability to move quickly from one temporary advantage to another (Fine 
2000). This form of agile behavior is particularly important in the semiconductor indus- 
try, which has been characterized as having a particularly fast clockspeed (Fine 1998). 

A driver of industry clockspeed in the semicond~~ctor industry is Moore's law, an 
historical observation by Intel executive Gordon Moore that the market demand for 
functionality per chip doubles every 1.5 to 2 years. Moore's Law has been a consistent 
macro trend and key indicator of successf~~l  leading-edge seniicond~~ctor products and 
companies for the past 30 years. Given that Moore's Law dr~ves  the clockspeed of the 
semiconductor industry, the ability to adapt to change has become a significant factor 
in a firm's survival. The factors impacting such agile behav~or wll be described in the 
next section. 

2.1 Agility: Interorganizational Factors 

Grant (2000) and Ilvari and Linger (1 999) have identified a n ~ ~ m b e r  of ~nterorgani- 
zational factors pervasive in knowledge-based industries s~lch as the semiconductor 
industry. This section will explore the impact of these factors on a firm's agility. 

2.1.1 Competing for Standards 

Over the last two decades, firms have been more incl~ned to form collaborative 
projects with customers, competitors, and government agencies to achieve a standardi- 
zation goal. For instance, a firm may want to work with an inteniat~onally recognized 
center-of-excellence in an academic institution with which it has no fomial relationship. 
In such cases, knowledge has to be combined from participants across ni~~l t iple  
collaborating organizations. 

2.1.2 Vendor/Customer Relationships 

Collaboration between semiconductor NPD vendors and their customers has 
increased in response to global competition and increased complexity as the semi- 
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conductor clockspeed drives technology into uncharted terr~tory. Semiconductor 
companies continue to deploy technical semiconductor design expertise locally to 
customers throughout the world to ensure collaboration. 

2.2 Agility: Intra-Organizational Factors 

NPD organizations need to rapidly transfer knowledge across internal organi- 
zational boundaries, so as react quickly to either technological or commercial dis- 
continuities. The factors at play here include virtual NPD teams and intra-organizational 
collaboration. 

2.2.1 Virtual NPD Teams 

NPD activities that span geographical boundaries have become commonplace in the 
semiconductor industry, as NPD has been globalized. Some of the challenges posed by 
distr~buted teams may arise from cultural differences. Culture 

shapes assumptions about which knowledge is worth managing (Sackmann 1992) 

defines relationships between individual and organizational knowledge (von Krogh 
and Roos 1996) 

creates the context for social interaction (Graham and Pizzo 1996) 

shapes the processes by which new knowledge is created (Hayduk 1998) 

Addit~onal challenges include differences innative language, which mitigate against the 
communication oftechnical nuances, and a scarcity of coincident working hours, caused 
by time-zone differences. 

The response to these challenges is for the lead project personnel to spend a lot of 
time, ~~pf ron t ,  documenting the project specifications and partitioning decisions. The 
authoring, review, and revision of such documents reduces f lex~b~l i ty  and responsive- 
ness, and therefore diminishes agile behavior. 

2.2.2 Intra-Organizational Collaboration 

Many NPD projects require cross-functional collaborat~on. The nature and 
importance of this collaboration is described by Wheelwright and Clark (1992) as 
follows: "Outstanding product developnlent requires effective action from all of the 
major functions in the business. The firm must develop the capab~lity to achieve 
integration across the functions in a timely and effectwe way" (p. 165). 

In addition to cross-functional collaboration, sen~iconductor NPD organizations 
must collaborate between business units in order to provide responses to innovative 
customer needs which span traditional business unit responsibilities. This represents an 
agile capability to meet changing market requirements. 
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3 IT SUPPORT AND DIFFUSION IN THE 
SEMICONDUCTOR INDUSTRY 

Flrms have lookcd to IT to help develop a response to the agility challenges 
described in section 2. The IT response has inc l~~ded  simulation and modeling utilities, 
support for knowledge sharing and peer reviews. 

3.1 IT Support of Agility in Semiconductor NPD Processes 

3.1.1 Modeling and Simulation 

From the financial modeling made possible by spreadsheet applications to the use 
of yield management apphcations in the hotel, car-rental, and a~rline industries, the 
adoption of modeling and simulation applications in NPD has transformed industries 
(Schrage 1999). In the semiconductor context, modeling and s~mulation are core 
activities of the circult design process and s ~ ~ p p o r t  ag~lity in respect of customer 
interactions, commun~cation, and collaboration. Modeling and simulation fillfills a 
number of fi~nctions. 

They prov~de the ability to verify whether the design task is successf~~l  in 
comparison to the desired specification. This is the role of fi~nctional simulation 
and verification. 

The ab~lity to iterate quickly on the outcome of a s~mula t~on  facilitates design 
changes in an agile market, as targets change during NPD. 

The role of rapid ~teration is also an enabler of innovation, as the engineer reflects 
upon the outcome of a simulation, leading to insights regarding the operation of a 
design. 

Comm~~nication of complex ideas (e.g., the consequences of various design 
decis~ons) is enabled via third party interaction with the model. 

Peer reviews are facilitated by enabling a c r i t i q ~ ~ e  of modeling methods and 
simulation outcomes and a review of design specifics. 

The ability ofthe s~mulation model to act as an archetype facilitates comnl~~nication 
and collaboration, acting as a frame of  reference around which differences in ~mder-  
standing and context can be highlighted and explored. This brings the following 
benefits: 

W~th in  a global team, the challenges of v i r t ~ ~ a l  NPD teamwork outlined in section 
2.2, such as differences in context and understanding, may be managed. 



The interorganizat~onal factors affecting sem~conductor NPD vendors and their 
customers, as o~itlined in section 2.1, are r e d ~ ~ c e d  as they share a common 
~inderstanding of the design as it progresses during the design process. 

3.1.2 High-Level Design Abstraction 

A significant dehelopment In support of a g ~ l ~ t y  has been the move slnce the early 
1990s, toward h~gh-lehel deslgn abstract~on for dlg~tal des~gns T h ~ s  h~gh-level des~gn  
abstraction allows desrgns to be descr~bed In text form, rather hke software des~gn  
Akm to the "ag~le  manifesto" In software development, cont~nuous delivery ofworking 
des~gns IS fac~htated by a h ~ g h  level of automation brought to the des~gn  process by IT 
Such a process allows a near-final design to be produced regularly, lncorpolating the 
latest des~gn  changes, w h ~ c h  may then be evaluated w ~ t h  respect to the requirements 
It IS not imusual to see a new des~gn  every day In ordei to check cons~stency as the 
des~gn progresses 

Learning is a key activity in the development of a firm's ability to adapt and change. 
"Conventional explanations vlew learning as a process by which a learner internalizes 
the knowledge, whether 'discovered,' 'transmitted' from others, or 'experienced in 
interaction' with others" (Lave and Wenger 1991, p. 47). The knowledge being sought 
is, in fact, knowledge abo~i t  knowledge or metn-knowledge (Kehal 2002; Swanstrom 
1999). The f o c ~ ~ s  of m~ich attention in agility-related IT initiatives in the semiconductor 
industry is on meta-knowledge. 

An ecatalog, in this context, is an application that generates a list of previously 
designed products in the NPD community. Such ecatalogs enable NPD staffto quickly 
find out if previously designed prod~icts are similar to those c~~rrent ly  ~inder  develop- 
ment. Problen~s identified in the NPD process that are addressed by ecatalogs i n c l ~ ~ d e  

a lack of awareness ofwhat prev~ously designed circuit blocks had been created and 
might be available for reuse in filt~ire projects 

the need to prov~de a mechanism by which NPD staff can easily make their pro- 
d ~ ~ c t s  more easily "discovered" by members of the NPD organization o ~ ~ t s i d e  of 
their own organization unit 

The meta-knowledge embedded in ecatalogs allows the global NPD organization 
to leverage its knowledge assets, allowing the flexibility in product design beyond that 
which could be achieved by one design team. As such, ecatalogs provide a response 
to the intra-organizat~onal challenge of cross-business unit collaboration. 

3.1.4 NPD Design Repositories 

A repository, in this context, provides a store of previously designed products that 
could be reused. Each of the repository's elements has an extensive support kit 
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associated with it (i.e., contextual information abo~it previous usage, data formats 
compatible with existing NPD systems, val~dation data. mterface information, etc.). The 
goal of s~ ich  repositories is to prov~de a library of robust and supported reusable circuit 
designs available for download, obtained from both internal and external sources. They 
contain previously designed products packaged in a format suitable for delivery as 
intellect~lal property to either internal groups or external groups (or both). Their purpose 
corresponds. generally, to what Hansen et al. (1999) termed a codiJication strategy 
where the value of the repository l ~ e s  in connecting people with reusable codified 
knowledge or to what Swan et al. (1 999) termed a cogxitive strategy where the primary 
function of the repository is to codify and capt~lre knowledge so that the knowledge can 
be recycled. 

Like ecatalogs, design repositories facilitate the leverage of information processing 
(IP) across the organization, provld~ng a response to collaborative challenges. However, 
in contrast to ecatalogs, design repositories require a significant up-front investment in 
preparation of the support kit assoc~ated with each piece of IP. 

3.1.5 Peer Reviews 

Peer reviews are an integral part of an NPD process, and have been characterized 
as a justification activity followmg the creation of an archetype (Nonaka and Takeuchi 
1995). In this context, an archetype may be thought of as a prototype, which may be in 
the form of a model. The peer review activity facilitates the justification of design 
decisions and the design and verification activity (Bergquist et al. 2001). In this way, 
the knowledge of a group of designers may be brought to bear on the design. 

The medl~im for the peer review 1s the model and associated simulation results. 
During the peer review process, the model and the sini~~lations may be scrutinized for 
validity and applicability to the des~gn context. The peer review supports agility by 
enabling the designer to external~ze and illustrate the design outcomes, allowing collec- 
tive experience to be bro~lght to bear in validating the design. A successf~~l  peer review 
process will reduce or eliminate unplanned design iterations which cost lost time-to- 
market and associated opportumt~es. 

3.2 Diffusion of IT Support of Agility in 
the Semiconductor NPD Process 

This section examines the extent to which the systems described previously have 
been diffused throughout the industry. 

3.1.1 Modeling, Simulation, and High-Level Design Abstraction 

Throughoct the last two decades, the leading firms in this industry have been 
pioneers in the development of modeling, simulation, and high-level design tools for in- 
house use by their own design teams. There is little doubt that the availability of 
advanced technology in this area has been an advantage to these companies. Today the 



complexity ofthe design tasks needed for consumer appllcat~ons, s ~ ~ c h  as mobile devices 
and gaming technology at an affordable price, has reduced the ab~lity of even the largest 
companies to develop thelr own IT for sim~llation. modeling, and high-level design. 

With over 100 significant IT product offerings In this space, and annual reven~ies 
of the top two software vendors in this area of $2.4 billion in fiscal year 2003, there is 
extensive diffusion of these tools throughout the semiconductor industry. 

3.2.2 ecatalogs and Design Repositories 

As aresponsetothe agility challenges ofturbulent markets and product complexity, 
ecatalogs and design repositories have seeded a flurry of IT development activity in 
semiconductor design companies over the past decade. Based upon the objectives of 
intellectual property packaging and distribution on the one hand, and enabling collab- 
oration between experts on the other, the aim 1s to Increase agility in the NPD process. 

Design repositories require engineering staff whose role is to make the design IP 
flexible and applicable to a variety of situations. Thls involves parameterization of the 
design and implementation of standard interfaces. For example. certain processor cores 
have achieved a high degree of standardizat~on. fileled by their application in mobile 
products. The interfaces and programming language of these cores have become 
accepted industry wide and, as such, the up-front preparatory work ofthe design reposi- 
tory engineering staff can be leveraged into new projects. Therefore, repositories have 
been successf~il in regard to this "digital IP." They have been less s~iccessfi~l for "analog 
IP," which tends to be less standardized. 

ecatalogs support the communication and collaboration req~iired for all IP types, 
but have been more applicable to analog IP beca~tse of the difficulty in standardizing. 
No matter how well packaged the IP is, however, the experience is that some com- 
munication between the IP user and the original developer is always required, which 
goes against the intention of the design repository as a source of reusable codified 
knowledge. 

It takes time and effort to document the IP for cataloging and to prepare designs for 
arepository; issues such as motivation, reward, and group c ~ ~ l t u r e  havemitigated against 
the wholesale diffusion of these applications. 

4 CONCLUSIONS 

This paper has given practitioners' perspectives on agility and IT diffusion in the 
semiconductor industry. Forces impacting agility in the mdustry were described. Inter- 
organizational factors include vendor/customer collaboration, management, and 
standardization efforts. Intra-organizational factors include globally distributed teams 
and intra-organizational collaboration. IT-based approaches to supporting agility were 
described, including modeling, simulation, and high level design utilities, ecatalogs, and 
design repositories. Observations were made on the extent to which these systems have 
successf~illy diffused throughout the industry. Modeling, sim~dation and high-level 
design utilities were seen to be central to the semicond~~ctor NPD process, and therefore 
widely diffused, supporting agility by prov~dmg the capability to continuously integrate 
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design changes. Additionally, models were seen to act as  an archetype. which provides 
a response to the agility challengesdescribed. The succes s f~~ l  d ~ f f ~ ~ s ~ o n  of ecatalogs and 
design repositor~es were seen to  be mixed. Design repositories were successfi~lly 
diffused for digital IP, which s ~ ~ i t s  standardization and can be leveraged over time. The 
difficulty in standardizing analog IP made it less applicable to  repositories and more 
applicable to ecatalogs,  which provide meta-knowledge regarding the design and ~ t s  
developer. 
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Abstract This study reports on a cross-industry analysis o f t h e  current drivers for 
agilio, and agiliy gaps. which con~panies a r ~ f a c i n g  infour industn sectors 
In the Netherlalds. A fi-ame~i'ork was constrz~cted to n1easur.e the gaps 
between the current level ofbusiness agility and the required level ofbusiness 
agility. The qzrestionnnn.e and in-depth interviews reveal that todaj~ 's busi- 
nesses lack the ng&); required to qlticlrly respond to largely unanticipclted 
cliaiiges. The paperpresents ranlrings ofgeneric and sector-speci$c agd@ 
gaps. These show that although some generic drivers exist, key drivers are 
vety different aowss ind~rstry sectors. 

1 INTRODUCTION 

1.1 Background 

It has been stated (Preiss et al. 1996) that the current highly dynam~c busmess 
environment increasingly requlres businesses to adjust and act swiftly, in other word to 
be agile. As a result, the concept of agility receives growing attention. Numerous books 
and art~cles have appeared that attempt to define business agility. Academic literature 
and the professional press have disc~lssed the topic by reporting on recent unexpected 
threats to businesses such as terrorism, unanticipated regulations, or sudden market 
changes. and how ag~lity can help to overcome these. Several consultancies and ICT 
vendors have made helping organizations to achieve agility their key business strategy 
(e.g., IBM's "On-Demand" strategy and HP's "Adaptive Enterprise" strategy). They 
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pro\ tde a varlety of oiganlzat~onal and technical solut~ons that should help to ach~eve 
the ploper level of agility to handle unexpected uabes of change 

Honever, as was c lea~ly shown In a panel discuss~on on the a g ~ l e  enterprise at the 
recent CTO S~inimit at Massachusetts l n s t ~ t ~ ~ t e  of Technology (Schrage 2004), there I S  

by far no consensus as to what exactly agillty IS, nor on hou one could ach~eve ag~llty 
Very few studies have attempted to emp~rlcally study the need for agllity What ale 
factors that drive the need and what I S  the relatne Importance of these factors? Mole- 
over, research that assesses the current lekel o f a g ~ l ~ t y  IS scarce The few studles we have 
~den t~f ied  w ~ t h  thls alm are usually lim~ted in t h e ~ r  sector focus (usually manufactur~ng) 
and research method ( ~ ~ s u a l l y  only a q~lestlonnalre or smgle case study) This paper alms 
to resohe the current conf~ision about business agillty, to develop a framework f o ~  
analyzing agll~ty, and to apply and test the frameuork In four ~mportant busmess sectors 
(mobile telecom, finance, ~ i t ~ l ~ t i e s  and log~stlcs) by uslng a comprehenswe multiple 
method approach fol data collect~on (mult~ple surveys and ~n-depth ~nterviews) 

1.2 Research Questions and Approach 

The overall research question of t h ~ s  paper is: What are the key interim1 and 
external drivers where b u s i i ~ s s  lacks the necessary level of agilitj)? 

To address this question, we w ~ l l  subsequently investigate the following sub- 
questions: 

What is agility and how is it dlffereilt porn the traditional concept of 
Jlexibility? 
What are the internal a i d  esteriznl drivers that may require agiliv? 
For which drivers does today's bz~.rirles.s lack the required agiliw? 
What are the emblers that enit provide agility? 

Our approach 1s to first develop a def in~t~on of business agi l~ty (section 2) Based 
on the I~terature, we develop a concept~lal model on drwers, enablers, and gaps for 
business a g ~ l ~ t y  (sect~on 3) We selected a combmation of quant~tatlve (survey) and 
qual~tat~ve (~n te rv~ew)  resealch methods to analy7e the constructs In the framework 
(sectlon 4) Based on t h ~ s  data, the key drlkers for busmess agl l~ty and the mam a g ~ l ~ t y  
gaps are determmed (sect~on 5) Next using q~~alltative data collected In Interv~ews, we 
explore the enablers, d~sablers, and best prdctlces for creatlng agdlty In the organlzatlon 
and busmess network (sectlon 6) Finally we explore main conclusions, Ilm~tations and 
future research d~rectlons (sect~on 7) 

2 WHAT IS AGILITY? 

2.1 Definition of Agility 

Even though much has been said and written on the subject, a consensus on a 
defin~tion of agihty has not yet emerged. First, the key commonalities and differences 
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In concepts and definitions will be discussed; subsequently a definition for this study 
will be formulated. The Agility Forum distinguishes four strategic dimensions: enriching 
customers, cooperating to compete, leverag~ng resources, and mastering change for 
defining business agility. These terms often reappear In definit~ons proposed by others. 
It is seen as the way to cope with the conipetit~on, business practices, and corporate 
structures of the 21" century. Companies must be proactive and must view change as 
normal and as an opportunity 

Definitions of Business Agility 

The ability of  an organization to thril e in a continuously changing. unpredictable 
business env~ronment (Dove 200 1 ) 

The ability of an enterprise to develop and exploit its inter- and intra-organizational 
capabilities (Hooper et al. 2001) 

Agility is primarily concerned with the ability of enterprises to cope with unex- 
pected changes, to survive unprecedented threats from the business environment, 
and to take advantage of changes as opport~mities (Sharifi and Zhang 2000) 

Agility is considered as being able to deal with changes that are, to a large extent, 
unpredictable, while the response is more innovative (Whadhwa and Roa 2003) 

Agility is the successful exploration of competiti~ e bases (speed. flexibility; inno- 
vation pro-activity: quality. and profitability) through the integration of reconfi- 
gurable resources, and best practices in a knowledge-rich environment to provide 
customer-driven products and senices  in a fast changing market environment 
(Ramasesh et al. 2001) 

Agility is the ability to thrive in a competitive environment of  continuous and 
unanticipated change and to respond quicklq to rapidly changing. fragmenting 
global markets that are served by networked competitors with routine access to a 
xvorldwide production system and are driven by demand for high-quality, high- 
performance, low-cost: customer-configured products and services (Goldman et al. 
1995) 

From the definitions in the box, some general aspects do come forward. Agility is 
a way to cope with (to a large extent) unforeseen changes. Furthermore, how a company 
can deal with changes is important: 1s it able to respond in a timely manner and with 
ease? Response is innovative rather than pre-engineered. Moreover, it is important to 
note that agility is relevant on two different levels: the enterprise level and the business 
network level. These two levels naturally interact. When the network around a company 
is agile, it will require the company to be agile too. Second, when the network is agile, 



rt will facilitate the enterprise to be agile. In a situation where the enterprise I S  the only 
a g ~ l e  link in the network, this will often inhrb~t the company from reactlng appropr~ately. 

2.2 Flexibility Versus Agility 

Deal~ng w ~ t h  change has always been an rmportant Issue In organvat~ons In areas 
where change 1s pred~ctable and the response requ~red can be largelv predeternmed, 
organlzatrons need to be flexrble To a large degree, flex~brlrty can be engmeered Into 
the organ~zat~on 's  processes and IT systems Changlng the parameters In a t rad~t~onal  
ERP-package to accomn~odate for the occurrence of a predrctable change 1s a good 
example of t h ~ s  In other cases, changes can arrse unexpectedly and the required 
response 1s more d~fficult to predetermme In such cases, flexrbrl~ty cannot easdy be 
engrneered Into the organ~zat~onal processes and systems B a n g  able to react qu~ckly 
to such changes requlres a new level of flex~b~lrty, w h ~ c h  me refer to as ngzlltj T h ~ s  IS 

In I ~ n e  w ~ t h  common defimt~ons of a g d ~ t y  
Takmg all of these conslderat~ons lnto account, we define agrlzt> rn thrs study as 

follows 

Business agility is being able to swiftly and easily change businesses and 
business processes outside the normal level of flexibility to effectively deal 
with highly unpredictable external and Internal changes 

If businesses find it difficult to cope wrth major changes, which go beyond their 
normal level of flexibility, they are faced with an ngilitygap. The two terms and the way 
we analyze them in this st~rdy are presented in Figure 1. 

3 CONCEPTUAL FRAMEWORK 

In this sect~on, the concept~~al  framework and ~rnderlying elements are explamed. 

3.1 Framework Introduction 

Building on the work by Sharifi and Zhang (1999), we constructed a framework to 
analyze business agility in detail (see Figure 2). Factors that are taken lnto account are 
the general external environment factors (politics, economics, society. and technology) 
and the four key agility dimensions (Goldman et al. 1991): cooperating to enhance 
competitiveness, enriching the customer, mastering change and uncertainty, and 
leveraging the impact of people and ~nformation. In addition, in lme with Mason-Jones 
and Towill (1999), Van Hoek et al. (200 I), and Yusuf et al. (2004), we explicitly regard 
companies not as isolated entities but as part of a business network that affects the level 
of agility of the individual company. i', business network-wide strategy to cope with 
turbulence in the business environment is considered eminent for all parties in the 
network. Therefore, we have added the busmess network dimension to the original 
model of Sharifi and Zhang (1999). 
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F~gure 2 shows our research model It conslsts of three Interrelated elements 

Agility drivers: Agility drivers are internal or external factors influencmg the 
required level of business agility. In our model, we have identified six categor~es 
of drivers. Agility drivers require businesses to adjust. 
Agility gaps: Agillty gaps a r m  when the firm has difficulty in meeting the 
required level of agility for changing from one state to another in a timely and cost 
effective manner. 
Agility enablers: Agility enablers are a means for a business to enhance busmess 
agllity. In our model, these enablers are presented in four categories. We also 
ident~fy enablers for rzetwork agilitj.. 

Although our e m p r ~ c a l  study encompasses all three elements, 111 t h ~ s  paper we w ~ l l  
focus on the ~den t~f ica t~on  of ~mportant agility drivers and agility gaps We will br~efly 
reflect on the means to enable agl l~ty at the end of thls paper 

3.2 Agility Drivers 

In this study, two broad categories of agility drivers are distinguished, external and 
internal agility drivers. External agility drivers are g r o ~ ~ p e d  in the followmg domains of 
external change: soc~al or legal, business network, the competitive environment, 

changes in customer needs, and technology. The internal agility drivers consist of three 
types: (1 )  performance indicators, (2) information technology, and (3) mergers and 
acquisitions. Internal drivers are internally initiated changes (e.g., a new strategy, a 
takeover, etc.) that req~lire the organization to adapt. Although initially ~lnpredictable 
internal drivers may sound like a paradox, in many cases large corporations have 
indicated that ag~lity gaps emerged as a result of a new corporate strategy, newly defined 
performance indicators, a large merger or takeover, or a organization-wide IT system 
implementation. Table 1 presents both external and internal driver categories and 
examples of potential drivers within the categories, ~lsed in this study. All are based on 
earlier stndies on agility and related topics. 

4 METHODOLOGY 

4.1 Research Methods 

Figlire 3 gives an overview of the research methods (and their interrelations) used 
within our research project on business agility in four Dutch business sectors. 

The first phase in this research was a literature review and Internet research. This 
literatnre review focused on busmess agility and developments !n f o ~ ~ r  selected sectors. 
The literature review provided the necessary input to construct a survey. We ~lsed 
feedback from experts and two workshops to test and improve the survey. 
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Figure 3. Research Setup 

We focused on foul sectors for collect~ng empll lcal data (see section 4 3) We have 
chosen different methods of data gathermg In order to prov~de a r ~ c h  picture on the t o p ~ c  
We have gathered quantitat~ve data v ~ a  onlme surveys T h ~ s  was complemented w t h  in- 
depth qualitative data, gathered \ la inter\ ie\v s \\ ~ t h  executn es and vla workshops The 
results were validated by mtervlews ~ ~ t h  sector experts and a (shorter) qu~ck-scan 
survey among managers 

4.2 Questionnaire 

We constructed a questionnaire containing 99 items in four parts covering the 
various elements of our research framework. A copy of the full questionnaire can be 
obtained from the researchers. The survey was hosted on a Web site in order to get a 
quick response. The d~gital output ofthe surveys was directly read into a database. Parts 
B (65 items over five subparts) and C (34 items over three subparts) of the survey were 
built up dynanlically. In part B, various agil~ty drivers were presented to the respondent. 
To establish whether a driver demands a company to change in the near future, each 
suggested dri\.er in the survey had to be scored on a five-point Likert scale. If the 
"probability of major business change outside the normal level of  flexibility" due to a 
certain driver was high (score 4 or S), a second q~lestion was posed regarding the "ease 
to cope with the required business change" in the business network (also on a five-point 



Likert scale). If this question was answered with "very difficult" (score 4 or 5), this 
driver creates an agility gap (see Figure 1) .  In the final part of the questionnaire, part 
D, for the top 10 ag~lity gaps, open questions were generated. For each agility gap, the 
respondent was asked to elaborate on the bottleneck(s) and measures taken with regard 
to the agility gap. In t h ~ s  way, the questionnaire generated both quantitative data on the 
agility gaps as well as qualitative data on agil~ty bottlenecks and enablers. 

4.3 Selection of the Sectors Analyzed 

We have chosen not to perform a broad random survey among businesses in all 
kinds of sectors, but to focus on a I~mited set of bus~ness sectors. With t h ~ s  approach, we 
can get deeper insight into the factors determin~ng change and the difficulties firms have 
coping with these changes. In particular, we have analyzed four sectors in the Dutch 
business community, each of which can be considered to be changing rapidly: 

Logistics (logistics service providers) 
Finance (retail banking) 
Utilities (distribution and sales of energy) 
Mob~le  telecom (mobile telecom operators) 

We have chosen these four highly dynamic bus~ness sectors because they constitute an 
important segment of the total Dutch business community and they are confronted with 
a wide variety of internal and external drivers of change. 

4.4 Data Gathering and Research Sample 

For the interviews w t h  executives w~thin each sector, a sample of companies was 
selected. Criteria to select companies were their position in the market (top market share 
players, considerable size) and a number of new players were interviewed. Within each 
company, at least two executives were asked to fill out the survey as a basis for the in- 
depth interviews, which were held with at least two execut~ves. One interview was held 
to cover the marketing perspective of business agility (mainly with CEOs and Marketing 
executives) and one to cover the operations and ICT perspective (mainly with COOS, 
CIOs, and CTOs). The average duration of the interview was 90 to 120 minutes. The 
basis for the interviews was the agility gaps found in the survey and the main agility 
issues found in the sector research. From each interview, minutes were taken and 
checked for accuracy with the interviewee. Table 2 provides an overview of the 
research sample for the case studies. 

As a validation ofthe results found in the surveys and interviews and to gather data 
from more respondents within the four sectors, a shorter, qu~ck-scan version of the 
survey was sent to a randurn sample of company contacts in different market segments 
(see Table 3). 

We have used SPSS to analyze the quantitative data and we have organized expert 
sessions to extrapolate overall findings. 
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Table 2 Research Samule Case Studies 

Sectors 

Number of companies participated in 
interviews 

Number of respondents filling out fill1 
surveys 

Number of interviews mith execut i~ es 

Expert inter\ iev s 

able 3 Research Sample Quick-Scan S~irveys 

Sectors 

Finance 

Mobile Telecom I 17 

4.5 Analyzing the Urgency of Agility Gaps: 
The Agility Gap Ratio 

Quick-Scan Respondents 

67 

Logistic Sert ice Probiders 

Utilities (energy) 

Other: lnd~~s t ry  
Government 
C o n s ~ ~ m e r  Packaged Goods 
ICT 
Var~ous 

Total 

In order to analyze the urgency of the vartous a g ~ l ~ t y  drikers, an aglhty gap ratlo 
was calculated fiom the survey resulrs Drwers that have a high probabihty of change 
(score 4 or 5 )  and a low ease of coping (score 4 or 5) create an agility gap In order to 
analyze the urgency of the varlous gaps, we calculated an agility gap iatlo by uslng the 
followmg formula 

12 

6 

12 
2 5 
6 
12 
24 

181 
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Agilitj'Gap Ratio, = 

with the following meanings: 

The probability of business change, as indicated by respondent k , from com- 
pany J, referring to driver i (only non-blank answers have been taken into 
consideration) 
The degree of ease to achieve business change, as indicated by respondent r, 
from company q, referring to driver i (only non-blank answers have been taken 
Into consideration) 
The agility driver concerned 
The company of the respondent who responded to the survey 
The individual respondent from company j 
The number of respondents from company J 

The number of responding companies 
The company of the respondent who responded to the survey with one or more 
tndividual respondent scoring P,~, (the probablllty of bus~ness change on driver 
I)  with a high score of 4 or 5 (only ifthe probability of business change scored 
4 or 5 a question was posed to the respondent a b o ~ ~ t  the ease to cope wlth this 
business change) 
The individual respondent from company q scoring p,,, (the probability of 
business change on driver i) with a high score of 4 or 5 
The number of respondents from company q scoring p,, (the probability of 
b~isiness change on driver i) with a high score of 4 or 5 
The number of responding companies with an individual respondent scoring p,], 
(the probability of  business change on driver i) wlth a high score of 4 or 5 (only 
if the probability of business change scored 4 or 5 a question was posed to the 
respondent about the ease to cope with this business change) (in case of a high 
agility gap ratio m = s ) 

The agillty gap ratio has been scaled to a number between 0 percent (no gap at all) 
and 100 percent (largest gap possible). The higher the percentage, the more ~ ~ r g e n t  the 
agility gap. 
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5 FINDINGS 

We \\ 1 1 1  foc~ls our findings on the assessment of the drners  and gaps The results 
of the st~ldy re\ eal a number of drivers that generate gerzeuc ag~lity gaps, present In all 
sectors under study, and a number of sectov speclfic gaps 

5.1 Generic Agility Drivers and Gaps 

We have Identified agility gaps that are generic (i.e. gaps that are present in all four 
sectors). The top 15 generic agility gaps (with their respective driver category number) 
based on their average agility gap ratio are shown in Figure 4. The values represent the 
average gap ratio per change driver over the four sectors analyzed. 

Very Stnall - .\giiity Gap Ratio - Very Large 

0 96 20% 40% 6046 80% 100% 

Figure 4. Overall Agility Gap Top 15 (Source: Executive Survey) 
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The eniergmg prtce war and the need for lowel-pr~ce products and s e n  Ices are 
lnfluenclng all sectols analyzed Conipan~es h a ~ e  a number of dlfficultles copmg ~ ~ t h  
the r e q ~ ~ ~ r e d  changes Lowerlng the prlce reqwes  another way of work~ng and ~nflu- 
ences the \Lay compdnles are s t r~~ctured and operate The top 15 generlc ag111ty gaps also 
~ n d ~ c a t e  that most problems are f o ~ ~ n d  In the ~mplementat~on ofthe (resultmg) changmg 
~ e q u ~ l e m e n t s  In the respondent's own olganlzatlon and In the bustness network To a 
l a ~ g e  degree, thls can be explamed by the e x ~ s t ~ n g  legacy ~nfiastructures (where In- 
creas~ngly more tlme and money are spent for mamtenance and support) F~gure 3 also 
md~cates that the need for a g ~ l ~ t y  I S  not just cleated by unpredictable changes In the 
outs~de ~ o r l d  A lot of ~ n t e ~ n a l  changes (such as mergers and acqulsltlons and changes 
In systems and procedures) requlre organ17atlons to become more a g ~ l e  as well (four out 
of S I X  drn ers in the top S I X  are lnternal dl Ivel s, category D6) 

5.2 Sector-Specific Agility Drivers and Gaps 

When u e  look at the ~nd lv~dua l  sectors, u e  see a lot of d~fferences and vartety 
The first observat~on In the finance sector (Flgule 5 )  is the fact that the prlce war 

IS not the most domlnant agillty d r~ver  In t h ~ s  sector The financial sect01 has to deal 
urgently with several h~gh-~mpac t  regulat~ons Another gap occurs In meetrng the need 
for mult~channel access These gaps seem bery m ~ ~ c h  related to other gaps In the upper 
zones The neu reguldtol y and mult~channel demands put pressure on the huge legacy 
systems base Attempts to handle these requ~rements Inclease costs The apparent 
S O ~ L I ~ I O ~  to outsource resources and personnel I S  coniplex and creates more gaps In 
deallng w ~ t h  t h ~ s  rad~cal change In the organlzatlon 

The l o g ~ s t ~ c s  sector (F~gure 6) 1s confronted mith a h ~ g h  number of hlgh-urgency 
agll~ty gaps Due to fierce competltlon In the commodtty serwces, prlces are ~mder  
pressure The consolldatlon trend has resulted In a large number ofmergers and acqulsl- 
tlons Econom~es of scale have been achieved, but ~t 1s often apatchwork of IT and orga- 

Verv Small - Agility Gap Ratio - Lerv Large 
Ci~ow~ng iletnnnd for financial tiailspalzncy 

srtd accountabliity (Ease! 2 .  IASj  (D l )  

.\ tiend towad outs?uicrng of IT 
pel sand (D6) 

:\ bend towind i lu i so i~ rc~n~  of Yl'-dated 
system and  p~ocssscs tD6) 

Xaed for iii~iit~cilnnnel any-tlms, all)-place 
access to piodi~its 8r sen.ices (04 )  

0% 20% 40% 60% 80% 100% 

Figure 5. Overview of Most Urgent Agility Gaps for Finance Sector 
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\. ery Small - Agility Gap Ratio - Very Large 
Emerging price war (niatkct foci~sed on pr:ce)/ 

shrinkmg ~ i i a s g t ~ ~ s  iD3) 

Changing reqiirements take too 
long to ~mplement (D6i 

Yecd for ioivei priced products andhr  
services (D4) 

Increasing time & mane) spent on mamtenance 
& support of the e m t i n g  1CT infrasrn~cture (D61 

Dropping levels of return on investment ( 0 6 )  

Figure 6. Overview of Most-Urgent Agility Gaps for Logistics Sector 

nlzat~onal arch~tectures As a result ofthe outsourcing trend, log~stics service pro1 ~ d e r s  
have often ~ n h e r ~ t e d  customers' log~stics systems, or have to integrate tightly to those 
systems Finally, the need for cham-u 1de tr acking and tracing also requlres mteg~a t~on  
to partners' information systems Jomtly these de~elopments  have resulted In complex 
and heterogeneo~~s IT architect~ires that need to be niamtamed and changed As a result, 
new products, servlces, and regulations ieqiure substantla1 resouices In order to be 
implemented Note that the gaps related to price pressure and systems lntegrat~on and 
adaptation ale severe (> 70%) 

The main gaps for the mob~le  telecom sector (Figure 7) seem to orlglnate from the 
lntens~fied competition New servlces have resulted In custom~zed products and servlces 
that need to be put on the market In eher-shoi-tei time The core systems to handle thls 
bariety of products cannot be adjusted qu~ckly enough to Implement the new reqlure- 
ments Note that the gaps are not very severe (< 70%) and that potent~ally d ~ s r u p t l ~ e  
tnno\at~ons such as w~reless  (WIFI) and IF telephony ale only causlng moderate gaps 
It seems that the m o b ~ l e  telecom sector has, over tlme, developed best pract~ces to cope 
w ~ t h  the rapld technological change 

Very Small - Agility Gap Ratio - Very Large 

Drilppi~ig levels of retuni on investment (D6) 

Changing requirements take too long 
to implement (D6) 

EmergLig price war (imarket focused on 
psice)!sluinking margins ( 0 3 )  

Shortening of competitors tune-to-mnrket 
of lien products Ri s e ~ \ i c e s  i D 3  

Consolidatio~i of comyetitois!~neger or 
takeabet fioin v,ithin the Branch ( 0 2 )  

Acceleiatmg rate of innovetton of 
pioduct technolog) ( D j )  

Figure 7. Overview of Most-Urgent Agility Gaps for Mobile Telecom Sector 
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Very Small - Agility Cap Ratio - Very Largc 

Dropping levels of custo~ner loyalty (D6) 

Dropping icvels of return on investment (D6) 

Emerging pncs war (market focused on 
price)!shiinking margins (D3) 

Ncw regulation on national level ( D l )  
Increasing tilnc & muney spcnt on maintenance 

&support of the cxisting ICT ~nfiastmcturc (D6) 

Dropping lcvcls of customer satrsfaction (D6) 

Figure 8. Overview of Most-Urgent Agility Gaps for Utilities (Energy) Sector 

The utilities sector (Figure 8) is confronted with a high number of high-urgency 
agility gaps. These are a result of the new regulations that enforced the open market. 
Although this did not come as a surprise, still the impact may have been underestimated. 
The new phenomenon of having to worry about dropping levels of customer loyalty and 
customer satisfaction and a potential price war did create large gaps. IT infrastructures 
were never designed for processes needed in an open market. Organizational culture was 
more directed toward product quality than customer service. 

6 QUALITATIVE FINDINGS ON 
ENABLERS OF AGILITY 

Although the main focus of this paper is on the analyses of drivers and gaps for 
agility in four business sectors in the Netherlands, we briefly want to discuss some 
preliminary results of our analyses of enablers of business agility. This analysis is based 
on the interviews we did with executives and remarks given by respondents to the 
questionnaire. 

What are the best practices within the four sectors in creating agility in their 
organization and business network? Since perceived agility needs are substantially 
different across the sectors, a sector-specific approach is needed in order to achieve the 
necessary level of business agility within sector companies. There will not be a single 
solution for companies to become more agile. 

There are various methods to make changes in the way organizations and networks 
are organized. In the 1990s, the concept of business process redesign (Hammer and 
Champy 1993) gained popularity among managers as an approach for IT-enabled 
organizational change. In practice, BPR has had conflicting results. Many BPR projects 
failed due to poor change management, the focus on short-term gains, and the lack of 
attention for individuals (Attaran 2004). BPR can be used as one of the methods to 
make companies more agile, but other enablers, such as culture and attention to human 
resources management, should also be taken into account. 
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The surveys and interviews revealed various best practices and enablers in creating 
agility In the organization and business network. These ranged from ICT, culture 
(change-oriented, customer-oriented), human resources (i.e., flexible employab~lity, job 
rotation, cross-fimctional teams, new competencies), business process outso~ircing, and 
off-shoring. Current costing systems assume static behavior. Under dynamic circum- 
stances, they can give a very erroneous indication of prioritizing investments or 
expenses, which can hinder the level of agility. Exec~itives used various approaches to 
improve the level of business network agllity. In some sectors, executives used more 
soft values (such as mutual trust, shared values, expertise, and ethics) as enabling factors 
(e.g., in finance and utilities). Other sectors (mobile teleconi and logistics) favored the 
combination of soft values with harder methods, such as the use of service level 
agreements, grading tools to audit partners, management cockpits to monitor the partner 
performances: etc. 

Overall, executives identified culture and HRM as the key enablers for agility. 
Agllity can be stimulated by changing reward systems, givlng people room for 
innovation and out-of-the box thinking, and the ongoing focus on innovation and 
renewal. However, executives also indicated legacy problems In the area of culture and 
HRM which needed to be overcome (such as inherited values and ways of doing things, 
resistance to change, control structures, reward mechanisms). 

Companies state that an agile ICT infrastructure is an important basis for busmess 
agility. With agile, one sho~ild not think of complete freedom to decentralized depart- 
ments and business units to build or buy whatever system they need, nor of a rigid 
centralized system and inflexible IT-department. Rather, agile ICT architecttires are 
designed for controlled change by using modern service architectlire technologies and 
agile development processes. An aglle ICT architecture IS a centrally orchestrated struc- 
ture based on simplification of processes and components, standardization and inter- 
operability, scalable architectures, reiisabtlity of components, shared service centers, and 
flexible reconfig~irable architectures. New (start-up) players in the sectors researched 
demonstrate the opportunities of such new ICT paradigms. Currently, due to the 
existence of legacy systems and a lack of standards, 1CT is still felt to be a main disabler 
for business agility in larger organizations. Escalating IT costs of systems maintenance 
and support and the fact that changing req~iiren~ents take too long to implement cause 
many companies to worry about their current ICT infrastructure. This supports the 
analyses of Attaran (2004, p. 595) on a number of BPR cases where "IT was the biggest 
barrier to rapid and radical change, because radical change required IS redesign." As 
stated in our definitions on flexibility versus agility, creating an agile ICT infrastructure 
goes beyond the engineering of flexibility by changing some parameters in an ERP 
package. The ICT infrastructure should be based on real-time systems with exceptton 
tr~ggers to respond to rapid changes in customer demand and other agility drivers. Some 
attributes of an agile ICT infrastructure mentioned by Kruse (2002) are mtegrated 
enterprise applications  sing enterprise application integration, sophisticated supply 
chain planning and execution system:;, collaborative processes and systems, seanlless 
process automation, a fluid network of suppliers and partners, and ICT capacity sharing 
(e.g., on the basis of grid computing). 
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7 CONCLUSIONS AND RECOMMENDATIONS 

7.1 Methodological Conclusions and Reflection 

The overall research objective of this paper was to come up with a framework to 
analyze drlvers for business agility and to nieasure the gaps between the current level 
of business agdity and the level of business agility needed. 

We found no established meas~rement  framework for business agility available in 
the literature. Therefore, we have chosen to develop a new theoretical f r a m e ~ ~ o r k  based 
on a broad review of the literature, and to take a multinlethod approach while making 
use of str~ictured questionnaires and interviews to cover all important aspects In our 
q~lestionnaire, we ~ l sed  two questions ("probability ofmajor b~lsiness change" and "ease 
to cope with the change") for respondents to express their most-urgent agllity gaps. We 
~lsed an agility gap ratio to assess the urgency of the various gaps. In our methodology, 
we measured the perception of the respondents with regard to gaps; we did not 
object~vely measure gaps on the basis of objective metrics. F ~ i t ~ l r e  research co~ild focus 
on the development of a set of such metrics and actually measuring these metrlcs. 

We analyzed enablers and disablers for business agility via interviews and quail- 
tative free-text remarks of respondents to the questionnaires. This prov~ded interesting 
q~lalltative insight into the enablers and barriers for achieving agility. However, we did 
not construct a set of measures to objectively measure whether certain items were (per- 
celved to be) dlsablers or enablers for business agility. 

As stated by Whadhwa and Roa (2003), the boundaries between flexibil~ty and 
agility are blurred. We have made a first attempt to develop a questionnaire to indicate 
the importance of agility drivers. Respondents were asked abo~lt the predictabil~ty of 
each category of change drivers. One could argue that a stricter difference should be 
made between change drivers that r e q ~ ~ i r e  more flexibility versus change drivers that 
req~lirc more agility. On the other hand, although the probability of a change dnver 
might be high, the predictability of necessary changes in the business In most cases is 
quite low. For instance, the probability of expected changes due to government regula- 
tion in the utilities sector was high, but the predictab~lity of necessary changes in the 
business and organization systems and processes was rather low. Therefore. t h ~ s  change 
driver ca~lsed a h ~ g h  need for agility. Given the difficulty o f c o p ~ n g  with the change, this 
driver posed an agility gap. 

7.2 Substantive Conclusions with 
Regard to Drivers and Gaps 

What are the ( m a n )  gaps between the current level ofbusmess dg111ty and the level 
of busmess ag~lity needed In the four sectors? Based on the survey and Interviews wlth 
executives, we have come LIP w ~ t h  the top 15 aq~llty gaps per sector analyzed The 
results show a number of gaps to be present In all four sectors Furthermore. we found 
a number of va r~a t~ons  between the four sectors analyzed The emerglng prlce h a r  and 
the need for lower-pr~ce products and servlces comblned w ~ t h  fast chang~ng customer 
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I equests I S  draniat~cally lnfluenc~ng all sectors analyzed Companies feel seb el e 
d~ff icul t~es  111 coplng w ~ t h  the lequired changes In many cases a totally different \\ay 
of o r g a n ~ r ~ n g  the company and ~ t s  busmess network IS required Compan~es are \cry 
worned about the pace at w h ~ c h  solutions can be implemented To a large degree thls 
can be evpla~ned by the ex~stlng organlzatlonal structures, cultnres, and legacy ~nfra- 
structures Execut~ves in all sectols researched feel the unpredlctab~l~ty of go\ emment 
regulation and government measures forcing them to make their processes and systems 
more agile Examples of such regulat~ons are demands for more financial tl arlspal e r q  
and accotmtabh)  (e g , Basel 2, Internat~onal Flnanclal Reporting Standards, and 
Internat~onal Acco~lntmg Standards) deregulation measures In the ~ ~ t ~ l l t l e s  sector and 
Euiopean Union food laa regulat~ons, contalnlng clear requlrenients for traccab~llty 
Especially, the lack of implenientat~on detalls and tlmmg makes ~t necessary to ~mple-  
nient the rcq~ured changes In a short time frame The results also Indicate that thc need 
for dgll~ty I S  notjust created by unpredictable changes In the outslde w o ~ l d .  often Inter- 
nal changes (such as mergers and acqulslttons and changes In systems and procedures) 
cause organ~zatlons to become more agile as well Thls 1s reflected In the r e l a t ~ ~ e l y  large 
number of d r w e ~ s  In category D6, whlch scores relatively h ~ g h  as an agl l~ty gap 

7.3 Further Research 

T h ~ s  resea~ch u a s  conducted In the period January 2004 to August 2004 The 
research foc~lsed on four busmess sectors in the Netherlands 111 order to galn more 
insight Into the dynamics of busmess aglllty, we have two recommendat~ons for further 
research Flrst, we recommend extendlng the assessment mstrument w ~ t h  objectlbe 
measurable metrlcs This would be the b a s s  for an agzlzty barometer This Instrument 
would ~ n d ~ c a t e ,  on the basis of objective measurablemetr~cs, the level ofbuslness aglllty 
w~thln specific company or busmess network F~~rthermore, such a barometer would 
make comparisons of compan~es on thelr aglhty score more feaslble Besldes measuring 

the drivers for aglllty thls barometer should ~nclude measures for enablers of busmess 
agility as \\ell A filrther refinement of the instrument would be a strlcter d~st~nct lon 
betmeen the change drivers requiring more flexib~lity and change di lvers requlrlng more 
ag~llty based on the lebel of  p r e d ~ c t a b ~ l ~ t y  of necessary changes In the bus~ness per 
lnd~v~dual  change d r~ver  

Second, me recommend broadenmg the scope of the current research project to 
other countries We expect that cultural and geograph~c d~fferences mfluence the need 
for a g ~ l ~ t y  and level of busmess agillty An International benchmark would make ~t 
poss~ble to compare the level of busmess a g ~ l ~ t y  and the competltlve poslt~on of the 
Dutch busmess community with b ~ l s ~ n e s s  communities in other countries 
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Abstract III turbulenr environnzents, enterprise agilitj' fi e., the abilityforfirnzs to sense 
environmental clzange and respond appropriately) 1s an important deter- 
minant of$rnz success. Wepresent a,fj-arneworljor enterprise agility, idenr~fi 
the underl).zng capabilities that szrpport enterprise agr1rt.y. and explicate the 
enabling role of injorrnatiorz technology and digital opt~ons. 

Keywords Agility, enterprise agility. strategic agility, busmess agility, digital options, 
infom~ation technology 

1 INTRODUCTION 

As strategic and operating conditions become increasingly t~~rbu len t  due to factors 
such as hyper-competition, increasing demands from customers: regulatory changes, and 
technological advancements, the ability to sense relevant change and respond 
appropriately becomes an Important determinant of firm success. The term agile is 
comnionly used to descr~be firms that are able to thrlve in rapidly changing 
environments (Dove 200i :  Sambamurthy et al. 2003; Weill et al. 2002). Agility builds 
upon other concepts in management theory that pertain to firm success in turbulent 
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en\.ironnients, including dynamic capabilities (Teece et al. 1997). strategic flexibility 
(Ansoff 1980; Hitt et al. 19981, and market orientat~on (Kohli and Jaworski 1990; 
Narver and Slater 1990). 

Enterprise agility is commonly broken down into two components: sensing and 
response. We develop a framework for the different conlbinations of sensing and 
response capabilities that firms may have, exploring the ~inderlying capabilities (and 
deficiencies) that affect enterprise agility. The paper provides a conceptual schema and 
suggests normative inslght for firms seeking to improve their enterprise agility. We also 
discuss how firm investments in information technology enable enterprise agility. 
Drawing 011 prior work in digital options (Sanibamurthy et al. 2003), we explain how 
IT enables both the sensing and response components of ag111ty by extending the reach 
and rlchness of firm knowledge and processes. 

2 BACKGROUND 

We define erltelprlse agdltj '  as the a b ~ h t y  of firms to sense entironniental change 
and respond appropriately The components of sense and respond are reflected In the 
various defin~tions of a g ~ l ~ t y  pubhshed In the academic l ~ t e r a t ~ ~ r e ,  although some of the 
term~nology dlffers For example, Dove (2001) referred to the response component as 
"response ab~llty," w h ~ c h  he defined as the physlcal ab~llty to act and to the senslng 
component as "knowledge management," whlcli he defined as the intellectual abl l~ty to 
find approprlate thlngs to act on Other terms In the definition also vary For example, 
"environmental change" has been referred to as "market opportunlt~es" (Sambamurthy 
et a1 2003), "cont~n~ious and unpredictable change" (Ward 1994), and "opportunities 
and threats" (Bessant et a1 2001) For purposes of breadth, we conslder env~ronmental 
change to encompass changes preclp~tated by competitors' actlons, consumer preference 
changes, regulatory or legal changes, economlc shifts, technolog~cal adtancements, etc 
Flgure 1 ~llustrates how our de f in~ t~on  corresponds to other p~ibl~shed defin~tions 

In our context, an approprlate response IS one that 1s supportive of a firm goal, such 
as to Increase market share, capture new customers, or fend off competltlon T h ~ s  adds 
In the element of strategy between senslng and response The follonIng q~iotes from a 
focus group compr~sed of SIX busmess school academics and t~ o Indust1 y pract~t~oners  
on the t o p ~ c  of eiiterprlse ag~llty Illustrate thls polnt 

You must have metrics associated with sensing and response. I.e., what are we 
sensing, why, and what decisions does it drive? Objectives will differ; you 
might want to  shorten days of inventory, cycle time, or time to market. So it's 
not just sense and respond, but sense and appropviately respond. To judge 
appropriateness, the response must be measured against some goal. 

'References to agility in this paper will relate to agility at the enterprise level. We consider 
enterprise agility, buslness agility, and organizational agdity to be synonymous for purposes of 
this paper. 
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Definition of Enterprise Agility Components of Other Definitions 

Sense ( Detect ( I ) ;  Anticipate (7):  Sense (8) 

Compet~tive marker opportiin~ties ( I ) ;  Cont~nuous 

Environmental Change and unpred~ctable change (2).  .Appropr~ate things to 
act on (4); Continuoils and often unanticipated 
change (6); Evolv~ng cond~tlons (7) .  Env~ronmental 
change (8) 

iind 

Seize ... with speed and surprlse (1) :  thr~ve (2 ) ;  
~ntelliyently. rap~dlq and proacti\eIy seizmg 

Respond Appropriately. opportimties and reactlng to threats (3) ;  readily 
implement ( 5 ) .  fast response to . seize the day ( 7 ) ;  
respond effic~enrly and effectn ely (8) 

Citation in which agi l iw is defined: 
1 Sambamurthy et al. 2003 5. Weill et al. 2002 
2. Ward. 1904 6. Sarkis 2001 
3 Bessant et al 2001 7 .  Prewtt  2004 
4 Dove 2001 8. Ambrose and Morello 2004 

Figure I .  Relationship of the Definition of Enterprise Agil~ty 
to Other Definitions of Ag~lity 

An analogy is the sq~tirrel in the road. The pending environmental change that 
the squirrel senses is that there's a car commg down the road. The squirrel 
responds by r ~ ~ n n i n g  back and forth, b ~ ~ t  its response is not appropriate beca~ise 
it gets run over. 

Relatne cost and qual~ty also factor mto the appropllateness of a response Fol 
example a response that IS p r o h ~ b ~ t ~ v e l y  expensive mould not be appropr~ate, ne~tlier 
would a response of madequate quahty (Dove 2001) Another d~n iens~on  of appro- 
pr~ateness 1s speed, wli~ch should be evaluated relat~\ e to the en\ ~ronmental change and 
u ~ l l  depend on s~tch factors as whether the change was d ~ i e  to a compet~tor's move, a 
new technology, a reg~tlatory change, etc It w ~ l l  also vary by ~nditstry For example. 
a q u ~ c k  response in one mdustry (e g ,  a~rcrafi  mdnufacturmg) may not be a q ~ l ~ c k  
response In another mdustry (e g , moblle telephone manufact~ir~ng ) Cons~der  the 
follow~ng quote from the f o c ~ ~ s  group 

A g ~ l ~ t y  will vary by industry Cons~der  the example of an elephdnt Elephants 
are pretty a g ~ l e  for t h e ~ r  environment So speed IS relatne responses m ~ g h t  
take years b~ i t  st111 be a g ~ l e  

Several aspects of the concept of enterprise agility are closely related to other 
concepts in management theory, many of which have informed our theorizing. We 
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d ~ s c ~ l s s  three of these concepts dynam~c c a p a b ~ l ~ t ~ e s  (Teece et a1 1997), niarket 
or~entatlon (Kohl] and Jaworsk~ 1990. Narver and Slater 1 990), and strategic f lexib~l~ty 
(Aaker and Mascarenhas 1984, Ansoff 1980, Grewal and Tansuhaj 2001) and descr~be 
how they ~nforni yet are dlstlnct from, enterpr~se a g ~ l ~ t y  

Dynamlc capab~l~t ies  are a firm's db~hty  to integlate, bu~ld,  and reconfigii~e Inter nal 
and external conipetencles to address rapidly changing environments (Teece et al 1997) 
A basic tenet 1s that firms must contmuously adapt t h e ~ r  c a p a b ~ l ~ t ~ e s  In order to mamtaln 
compet~tn eness (and perhaps coinpetltne advantage ) Although the concept ofdynam~c 
c a p a b ~ l ~ t ~ e s  shares many of the same concepts w ~ t h  entelprlse ag~l~ty-part~cularly ~ t s  
relevance to tap~dly changmg env~ronments-dynam~c capab~l~t ies  IS a m~ich  broader 
concept D y n m ~ c  capab~l i t~es  is relevant to all types of firni processes, whereas enter- 
prlse a g ~ l ~ t y  includes only those processes relevmt for sens~ng envlronmental change 
and respond~ng dppropr~ately In a sense, enterprise a g ~ l ~ t y  can be thought of as bemg 
enabled by a spec~fic subset of dynam~c capablht~es 

The market orlentatlon of a firm IS reflected In the organ~zat~on-L\ ide generation of 
niarket ~ntell~gence pertalnmg to current and filture customer needs, d~ssemmat~on ofthe 
~ntell~gence acl oss departnients, and organrzat~on-w~de responslveness to ~t (Jauorsk~ 
and  kohl^ 1993, Kohl1 and Jaworsk~ 1990) Ma~ke t  mtelligence lncludes mformat~on 
about customels, competitors, and other factors such as technology and regulatory 
developments As such, the market or~entat~on concept ~ncludes all of  the drivers of 
er~vwonn~erztnl clznr~ge encompassed In the de f in~ t~on  of enterprlse a g ~ l ~ t y  Slni~larly 
both concepts explic~tly Include responslveness to market ~ntel l~gence and envlron- 
mental change However, there are s l~ght  differences between the t u o  concepts F i~s t ,  
market orlentatlon is an over-archmg management ph~losophy or orlentatlon Enterpr~se 
a g ~ l ~ t y ,  on the other hand, is better conceptualized as a set of c a p a b ~ l ~ t ~ e s  and does not 
m e  to the le\el of an oberall o r~en ta t~on  Second, market orlentatlon IS heav~ly rooted 
in ~nformat~on plocesslng ~nformation IS gathered, d~ssem~nated across departments, 
and acted upon Conversely, enterpr~se a g ~ l ~ t y  IS not necessarily as rehant on Informa- 
tlon processing For example, ~t IS poss~ble for firms to act w ~ t h  agil~ty u ~ t h o u t  dissemi- 
nating mformat~on across departments In fact, d~ssemmat~ng mforniat~on across 
departments may act~ially delay response and make firms less agile Last, market 
ortented firms are largely focused on customel needs,' and excesslve foc~ls  on the 
customer can cause a firm to mlss env~ronmental change caused by other factors, such 
as that created by new technolog~es (Chr~stensen and Bower 1996) Because enterprlse 
aglllty IS not as t~ghtly coupled w ~ t h  customer needs analys~s, a g ~ l e  firms may be less 
l~kely to fall ~ n t o  t h ~ s  customer focus trap 

Def in~ t~ons  of strategic f l e x ~ b ~ l ~ t y  include "the capab~llty of a firm to proact or 
respond q ~ l ~ c k l y  to changing competlt~ve c o n d ~ t ~ o n s  and thereby develop and/or 
maintaln competltlve ddvantage" ( H ~ t t  et al 1998) and "the organ~zat~onal a b ~ l ~ t y  to 
manage economlc and pol~tical r ~ s k s  by promptly responding In a proactive or reactlhe 
manner to market threats and opportunities" (Grewal and Tansuhaj 2001) Flrms 
possessing strategic flex~bllity tend to have flex~ble resource pools and d~verse  portfol~os 
of strategic opt~ons, w h ~ c h  allows them to practlce effect~be "surpr~se management" 

*Narver and Slater's (1990) definition of market orientation explicitly includes customer 
orientation. 



(Ansoff 1980). A review of the definitions reveals that strategic flexibility and enter- 
prise agility are quite sim~lar,  although there is one major distinction. By construction, 
strategic flexibil~ty refers to strategic issues. i.e., those that affect the businesses that a 
firm is In and how it creates competitive advantage in those businesses (Porter 1987). 
Strategic issues are d~stinct from operational or tactical issues (Porter 1996). Enterpr~se 
agility applies to both strategic and operat~onal issues. For example, firms may need to 
be aglle to handle strategic issues S L I C ~  as those created by competitor moves or 
changmg c~lstomer preferences. In addition, firms may also need to be agile to handle 
operat~onal i s s ~ ~ e s  such as those created by new regulations. For example, consider a 
new federal law that increases firm liability for worker's compensation claims. Agile 
firms must be able to sense how thls change affects their operations and implement any 
needed safety ~mprovernents in a timely manner. Thus, because firms can be agile In 
both strategic and operat~onal issues, enteprise agility envelops and extends strategic 
flexibility. 

In addltion to applymg to both strategic and operational moves, enterprise agility 
can also apply to both proactwe and reactive moves (Dove 2001). Proactive moves are 
~nnovatlbe and place firms In a leadership poslt~on, whereas reactive moves are neces- 
sary to retam wab~ll ty  and competltlveness To ~llustrate, c o n s ~ d e ~  trio compet~ng firms, 
A and B A s s ~ ~ m e  that firm A has sensed a pendmg technolog~cal and101 regulatory 
change such as the FDA's approval of sucralose sweetener (marketed as Splenda) and 
launched a new hne of low-calor~e foods Flrm B, w h ~ c h  does not track regulatory and 
technological developments as closely as does Firm A, senses the change in market 
demand created by firm A and q~lickly responds to launch its own line of low-calorie 
foods made with sucralose. Note that both firms have sensed and responded to environ- 
mental change firm A has behaved proactlvely In the face of reg~~latory and techno- 
logical change, u h ~ l e  firm B has behaved reactively due to a competitor's move Thus, 
both moves m~ght  be cons~dered aglle, dependmg on whether they meet the crlterlon of 
appropriate response.' 

3 FRAMEWORK FOR ENTERPRISE AGILITY 

We present a framework for the d~fferent combinations of sensing and response 
capabilities that firms may have. Our framework consists of a 2 x 2 matrix with sensing 
on the x-axis and response on the y-axis and is shown in Figure 2. Agile firms are 
positioned in the upper-right quadrant (quadrant I), as they possess strong sensing and 
response capabilities. Firms with weak sensing and response capabilities are positioned 
in the lower-left quadrant (quadrant IV). Firms that are strong in either sensing or 
response, but not both, are pos~tioned in the lower-right quadrant (quadrant 11) and 
upper-left quadrant (quadrant III), respectively. 

3Using the terminology colnmonly used in the strategy literature, firm A could be considered 
a "first-mover" and firm B a "fast follower" (Kerin et al. 1992; Lieberman and Montgomery 
1988: Makadok 1998). We suggest that order of market entry is not necessarily associated with 
agility, as both first movers and fast followers can be agile. 
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3.1 Quadrant I (High Sensing, High Response): Agile 

In order to expl~cate the character~st~cs o f f  rms In q ~ ~ a d i a n t  I,  we further decom- 
posed our de f in~ t~on  of a g ~ l ~ t y  to examine (1) the types of envlronmeiital change that 
firms must be able to sense and (2) the types of ~esponses that films can Implement A 
summary of t h ~ s  decompos~t~on appears as Table 1 From t h ~ s  u e  are able to construct 
a profile of an a g ~ l e  firm 

Recall that relevant forces of env~ronmental change ~ n c l ~ t d e  competitors' actions, 
consumer prefc~ence changes economic sh~fts.  regulatory and legal changes, and tech- 
nological adbancements D~fferent firni c a p a b ~ l ~ t ~ e s  may be requ~red to sense each of 
these types of change For example a firni may need a strong market ~r~tellzgence capa- 
bility to track compet~tors' act~ons and consumel preference changes T h ~ s  may ~nvol \  e 
monitoring conipet~tors' new product offer~ngs, priclng and promotion strategies, and 
d ~ s t r ~ b u t ~ o n  strategres, as well as research~ng consumer needs and wants Market ~ntelli- 
gence may also help a firm sense changes due to economlc sh~f t s  such as a downturn In 
the overall economy or rlsing conimod~ty prlces S~milaily, a strong govevnmerzt 
relatzons andlor kgnl  department may be req~ l~red  to sense impending regulatory and 
legal changes of relevalice to a firm For example, t e l ecomm~~n~ca t~ons  firms must be 
able to sense reg~llatory changes that Impact their ab~lity to offer d~fferent services (local 
and long-d~stance, landlme and mob~le  telephone servlce, Internet servlce, cable tele- 
\ w o n  service, etc ) and the prlces they can charge In d~fferent markets Last, strong 
research nrld developnzent and ~rfbinznt~on teclzizolog2 capab~llties may be needed to 
sense technologlcal advancements and the hays  In w h ~ c h  a firm might leverage them to 
galn advantage ' 

The relat~ve Importance of each of these forces of change (and the corresponding 
firm capabi l~t~es  needed to detect them) w ~ l l  vary across ~ n d ~ ~ s t r i e s  and across tlme For 
example, technologlcal advancements may be very Important early In the hfe cycle of 
p r o d ~ ~ c t s  In industr~es such as consumer electron~cs Hou ever, as technology stabihzes, 
competitors' actions In the form of price ~ e d u c t ~ o n s  or product b~lndling may become 
the more sal~ent  dr lve~ of env~ronmental change Desp~te  fl~lctuation in t h e ~ r  relatlve 
~mportance, most ( ~ f  not all) of these forces are l~kely to be relevant to contemporary 
firms Thus, most films w ~ l l  reqwre some degree of expert~se In each of the corre- 
sponding underlying capabi l~t~es  (market intell~gence, R&D, IT, etc ) 

After senslng env~ronmental change, there are mult~ple responses that a firm can 
make (1) embark on a new vent~lre (complex move), (2) adjust an exlsting venture 
(simple move), and (3) take no action (Ferr~er et a1 1999) In other words, the scope of 
responses can d~f fe r  (Dove 2001) The first response class~fication, embark on a new 
venture, encompasses such responses as launchmg a new product, creating a new 
d~str~but ion channel, or targeting a new c~lstomer segment For example, Apple's la~lnch 

"It is wortil noting that some of these capabilities (legal, research and development, IT. 
market intelligence gathering, etc.) might be shared between a firm and its partners, or outsourced 
altogether. An exploration of how outsourcing of selected capabilities might impact firms' 
overall sensing capability is beyond the scope of our research but may represent a fruitful area 
for future research. 
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Flexible strategic and operatmg capab~l~t~er 
permit the firm to rapidly retool ex~sting 
products, change production volunles, 
customize service offerings. etc. However. 
the firm consistently misses emerging 
opportunities because it doesn't know 
where to apply its strengths (lost) or it 
applies them to the wrong opporhmities 
(leaping). 

I a Quadrant IV 
Sensins Limited Response 

Low serzsirrg cnpnbiliv/Low response 
capnbi1il)- 

The fimi lacks both the ability to sense 
relevant environmental change and the 
ability to respond to it in an agile manner 

I. a H Quadrant 1 L a H 
Sensmg Agile Response 

H~gh .ceruiiig cnpbilify'High r.esporlse 
cnpabil~g 

Well-de~eloped capabilities in R&D, IT, 
go\emment relations. market intelligence. 
etc allow the firm to detect environmental 
change caused by ne\v technologies, legal/ 
regulatory change, etc. Strong strategic 
and operating capabilities allow the fiml 
to colnm~t thc appropriate resources to 
seize the opportunity in a timely manner. 

L a H Quadrant 11 L a H 
Sensing Languid, Lazy Response 

High sensing criprrbili~,/Low response 
capability 

Well-developed sensing capabilities allow 
the firm to detect environmental change 
and ~dentify emerging oppommities. 
However, the firm fails to capitalize on 
these opporhinlties because it responds 
too slo\vly. not at all, or in an 
~nappropriate manner. 

Sensing capability 

Figure 2. Framework of Different Combinations of 
Sensing and Response Capabilit~es 

of the iTunes music store in 2003 is an example of a firm responding to environmental 
change (technological advancements in music d~stribution) by embarking on a new 
venture (Apple Computer 2003). The second class~ficatlon, adjust an existing venture, 
encompasses such responses as making a price change, increasing or decreasing pro- 
duction of an existing product, or adjusting product featnres. Responses in the second 
group can be thought of as incremental compared to responses in the first classification. 
For example, consider The New York T ~ m e s  Company's production of hundreds of 
thousands of extra copies of The Boston Globe (which ~t publishes) to sell to New 
England Patriots fans in Houston, TX, during the 2004 Super Bowl (Prewitt 2004). This 
is an example of a firm responding to a market opport~~nity (thousands of additional 
Globe readers in Houston, TX, for a few days) by adjusting an existing venture (the 
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Houston-area production, d ~ s t r ~ b u t ~ o n ,  and sale of the Globe ) The last classlficat~on, 
take no actlon, presents a paradox of sorts can domg noth~ng be considered a response" 
We argue that the answer 1s yes Recall that oiu def in~t~on of a g ~ l ~ t y  lequlres responses 
to be appr opr late, w h ~ c h  we measure In terms of conformance to firm goals Because 
the most appropllate lesponse fol a film may be to take no actlon, we algue that 
Inactlklty 1s a kdl~d potent~al response ' 

A range of operatmg and strateglc c a p a b ~ l ~ t ~ e s  ~ n c l u d ~ n g  product development 
capab~l l t~es ,  systemsdevelopment capabll~t~es, supply cham and product~on capabl l~t~es ,  
flexlble resource u t ~ l ~ z a t ~ o n ,  and strateg~c d e c ~ s ~ o n  mak~ng are l~kely to be relevant to 
firm responses of all types Thls 1s not meant to be an exhaust~ve hst of relevant 
capabl l~t~es  Rather, ~t IS ~ l lus t ra t~ve of the types of cdpab~l~tles that support a stlong 
o\erall I esponse capablllty 

For example, product development capab~l~t les  ~ + 1 1 1  facllltate a firm's a b h t y  to 
embark on new ventures such as launchmg new products and to adjust ex~s tmg ventures 
such as addlng product features (Clark and Fuj~moto 199 1) S~~stenzs developnmlt capa- 
b ~ l l t ~ e s  wdl affect how quickly and effic~ently f i r  ms can ~mplcment IT-enabled offer~ngs, 
be they hardware or software products for firms In technology lndustrles or IT-enabled 
bentures (such as electronic commerce) for firms In other ~ndus t r~es  Acx~oni  1s an 
example of a firm that has Invested In ~ t s  systems development capab~lltles Speclfi- 
cally, thew use of ~ t e r a t n e  methodolog~es and modular, ~eusable  code enables them to 
produce IT-based products rapldly to capltal~ze on enierglng market opportun~t~es  
(Levlnson 2004) Because several o fAcx~om's  new products are IT-based, t h ~ s  example 
also appl~es  to product development c a p a b ~ l ~ t ~ e s  Supplj clialrz andproductzon capa- 
b ~ l ~ t l e s  may enable f i m ~ s  to adjust e x ~ s t ~ n g  ventures by shlftlng product~on (upward or 
downuard) to match a pendmg change In demand For example, because o f h ~ g h  supply 
chain \lslb~llty, firms such as Da~nilerChrysler (Mayor 2004) and the Un~ted  States 
Defense Log~stlcs Agency (Overby 2004) are able to sense changes In supply and 
demand and scale t h e r  operations acco~dlngly Fleuble resource zrtllrzatlori can allow 
firms to s h ~ f t  resources to areas of need, w h ~ c h  w111 help them embalk on new ventures 
and/or adjust exlstlng ventures For example, firms such as M e ~ r ~ l l  Lynch and the 
Guard~an L ~ f e  Insurance Company of Amer~ca (Prew~tt 2004) ha\ e flexlble budget~ng 
and staffing systems that permlt them to reallocate resources to \\here they are most 
needed A fifth Item we include 1s strateglc d e c i ~ ~ o r ~  n~aklng capabll~ty Not only must 
firms have enablmg capab~l l t~es  related to product debelopnient, supply cham, etc , but 
they must also have the ab~llty to determ~ne IS a glven response (be ~t complex, s~mple,  
or standmg pat) IS supportwe of t h e ~ r  strateglc goals In add~tlon. they must be able to 
make t h ~ s  d e c ~ s ~ o n  qulckly to capltal~ze fully on the opportunity 

'This relates to the distinction between a film be~ng agile and actually displn.ying its agility. 
For example. consider two competing firms in the teleconiniunicat~ons industry. fimis A and B, 
both of which have strong sensing and response capabilities. Further assume that a regulatory 
change permits both firms A and B to offet cable television service In certain markets. Although 
both finns sense the opportunity and have the available resources to seize it, only firm B decides 
to do so. Firm A declines the opportunity because its strategy is to focus on its core competency 
of telephone service. Note that only firm B acts in an ag~le manner, although firm A could have. 
Thus, fimi A is an agile firm, but it does not d~splay its agility in this case. 
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Consumer preference changes 
Economlc shlfts 
Reg~ilatory/legal changes 
Technolomcal advancements 

Embark on new venture 
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(srmple) 
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Selecting Enabling 
Capabilities 

Market intelligence 
Government relat~ons 
Legal 
Research and development 
Information technology 

P r o d ~ ~ c t  development 
Systems development 
Supply chain 
Production 
Flexible resource 
utilization 
Strategic dec~sion-mak~ng 

Returnmg to the framework, we can mfer that films In quadrant f have several 
character~st~cs ~ n c l u d ~ n g  strong senslng capabll~tles supported by R&D market 
~ntelllgence, IT, legal, and government relat~ons d c t ~ v ~ t ~ e s  as well as strong response 
c a p a b ~ l ~ t ~ e s  s~~pported by strateg~c decwon-mak~ng, product development systems 
development, supply cham, and resource u t ~ l ~ ~ a t ~ o n  skrlls 

An example of an agrle firm 1s Wal-Mart D~lrmg a recent humcane season In 
Florlda, Wal-Mart was able to lelerage ~ t s  strong IT and data analys~s c a p a b ~ l ~ t ~ e s  to 
sense w h ~ c h  d~saster-related products were In the greatest demand, w h ~ c h  ~ncluded both 
pred~ctable Items such as flashhghts and batter~es and lesspred~ctable Itenis such as beer 
and strawberry Pop-Tarts Usrng ~ t s  supply cham and d ~ s t r ~ b u t ~ o n  c a p a b ~ l ~ t ~ e s ,  Wal- 
Mart n a s  able to del~ver addrt~onal d~saster-related Inventory to stores In affected areas 
to respond to t h ~ s  ~ ~ n u s u a l  splke In demand (Hays 2004) 

3.2 Quadrant I1 (High Sensing, Low Response): Languid, Lazy 

Firms in quadrant I1 (high sensing, low response) lack the response capabilities 
needed to seize emerging opportunities, although they are able to sense them. We 
characterize these firms as languid or laz),. Others have characterized such as firms as 
cnttatonic (Dove 2001). There are multiple potential reasons why firms m ~ g h t  be able 
to sense environmental change relevant to their busmess but still fail to response to ~t In 
an ag~ le  manner, including those related to deficiencies in response-enabling capabilit~es 
S L I C ~  as p r o d ~ ~ c t  development, supply chain, or strategic decision-~nak~ng. These 
deficiencies might be created by such factors as unnecessary bureaucracy, risk aversion, 
resource rigidity, poorly integrated processes, andlor agency problems. For example, 
unnecessary bureaucracy could slow down the strategic decis~on-making process, 



causlng firms to mlss emergmg opportumt~es T h ~ s  IS related to the notlon of "analys~s 
paralys~s " a c o n d ~ t ~ o n  In w h ~ c h  a firm falls to make a timely decwon because ~t 1s 
melghlng too many possible options Another poss~ble reason ~ t s k  aversion, could 
cause firms to pass on an opportunity even when responding to ~t would be beneficlal 
Resource r ~ g ~ d ~ t y  could prevent firms from bemg able to reallocate reyources such as 
personnel, budget funds, 01 technology to areas of need Poorly Integrated processes 
may slob\ dow 11 product development and systems development, causmg firnis to mlss 
opport~lmt~es Last, agency problems may create incentives for managers to fall to act 
on opportunltles that would be beneficlal to the firm as a whole 

An example of a quadrant 11 firm mas Xerox's Palo Alto Research Center (PARC) 
In the 1970s Xerox engineers sensed ~mpendlng changes In the coinput~ng ~ndustry and 
developed mult~ple lnnovat~ons such as the graph~cal user Interface, the mouse, and 
Ethernet Honever, due to mult~ple Issues, ~ncludlng conflictlng strategies and Issues 
with the U S Justlce Department, Xerox did not market these mnovatlons Thus 
although Xerox was able to sense changes In customer demand, it was unable to respond 
to ~t In a profitable manner (Alexander and S m ~ t h  1988) 

3.3 Quadrant I11 (Low Sensing, High 
Response): Lost, Leaping 

Flrms In quddrant 111 (low sensmg, h ~ g h  response) have strong response cdpabll~tles 
but are unable to sense the correct opportunltles to pursue We charactel~ze these films 
as lost or lenpzng Others have chaiactel ]zed such as firms as spastrc (Dove 200 1) T h ~ s  
lack of a senslng capability may be due to several factors, ~ n c l u d ~ n g  skill defic~encles 
In such areas as market ~ntelhgence, R&D, IT, legal. and government relat~ons These 
def ic~enc~es mght  be created by such factors as over-rehance on oi~tsourced proklder s, 
lack of lntegr atlon, and competltlve complacency For example, lack of ~ntegrat~on may 
hmder ~nformat~on flows withm a firm, harmmg ~ t s  overall sensmg capability O ~ e r -  
rel~ance on outsourced prowders may cause firm expertise In the outsourced area (be ~t 

IT legal, R&D, government relations, or market ~ntell~gence) to atrophy, maklng ~t 
d~fficult for firms to sense relevant env~ronmental change Thls is consistent w ~ t h  the 
theory of dbsorpt~ve capaclty (Cohen and Lev~nthal 1990), w h ~ c h  suggests that firms 
must hake a base of prlor knowledge In an area In order to make sense of new develop- 
ments In that area Last, competitive complacency (Ferrler et a1 1999) may cause firms 
to become comfortable in their current strateg~c positions, causmg them to ignore slgnals 
of change 

An example of a quadrant 111 firm IS Clsco Systems clrca 2001 C ~ s c o  has fre- 
quently recelved accolades for ~ t s  supply cham capabilit~es which allow ~t to respond 
qu~ckly to customer demand (McCormack et a1 2003, Pomer and Bauer 2001) 
However, Clsco fa~led to sense the downturn In the market for network~ng equipment 

In 2001, leading to a $2 2 bdllon Inventory wl~te-off In the thlrd quarter of 2001 Some 
commentators contend that C ~ s c o ' s  flex~ble response capabllitles may have even 
exacerbated the sltuatlon by streamlinlng Clsco's ability to acqulre Inventory In order 
to respond to demand that never mater~ahzed (Bermato 2001) 
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3.4 Quadrant IV (Low Sensing, Low Response): Limited 

We characterize firnis in quadrdnt IV (low senslng, low response) as lmlted Not 
only do these firnis lack the dbllity to sense env~ronmental change, but they also lack 
responsc capabil~ties The deficiencies presented for firms In quadrants I1 and 111 apply 
to firms In quad~ant  IV 

4 INFORMATION TECHNOLOGY, DIGITAL 
OPTIONS AND AGILITY 

In fo~mat~on  technology plays an miportant role In enablmg the sense and response 
capabllit~es of films (Bradley and Nolan 1998, Sambamurthy et al 2003, Weill and 
Broadbent 1998) To the extent that enblronmental change I S  caused by adbances In 
informat~on technology or that appropl late responses depend on firms' IT competence, 
IT 1s d~rectly related to enterprise agility Fmt,  as discussed In the preblous section, 
firms must have an adequate level of IT competence to be able to sense IT-based change 
relelant to t h e ~ r  busmess Cons~der that firms that sensed the opportunit~es created by 
emerglng informat~on technolog~es s ~ ~ c h  as Interactwe HTML pages and the secure 
sockets layer (SSL) protocol were able to Implement electronic commerce strategies 

before many of t h e ~ r  competitors (Kalakota and Robmson 2001) Second, systems 
development capability is an Important enabler of appropriate responses for firms In 
~nformation technology-dr~ven ~ndus t r~es  such as financ~al services, r e ta~ l~ng ,  telecom- 
munlcatlons, and hardwarelsoftware (Sambamurthy et a1 2003) Systems debelopment 
capab~l~ ty  IS also important for firms in other ~ndustrles For example, many firms rely 
on information technology to support customer and suppher channels The changmg 
dynamics of customer and si~pplier relationsh~ps often requlre frequent modification and 
enhancement to supporting mformat~on systems (Lyytmen and Rose 2003) T h ~ r d  IT 
may be md~spensable for ag~lity In contemporary envlronnients (Haeckel 1999) T h ~ s  
1s because the volume of mformdtlon that firms must process to sense r e l e ~  ant change 
has outstr~pped human capaclty to process it IT IS requlred to augment human infor- 
matlon processing so that managers can make sense out of what would o t h e ~ ~  Ise over- 
whelm them Smiilarly, responses In contemporary environments are often too complex 
for tlmely ~niplementation without such IT support as communlcatlon infrastructure and 
automat~on Haeckel and Nolan (1 993) referred to managlng In c o n d ~ t ~ o n s  so turbulent 
that sensemaking and actlon are ~mpossible wlthout IT as "managmg by wlre " 

Whlle the d~rect  relatlonshlp between ~nformatlon technology and agll~ty I S  Impor- 
tant, the indlrect relationship may be even mole pronounced Much of the business 
value of IT stems from its complementar~t~es with busmess processes (Barud et al 
1995) Under thls theory, IT contr~butes to performance In busmess processes such as 
prnduct development, manufactur~ng, dnd supply cham, whlch In tuln contribute to firm 
pe~formance Thus, other firm processes med~ate  the effect of IT on performance, 
although IT may also have direct effects on performance In certam circumstances We 
subm~t  that t h ~ s  is also the case for enterprise a g ~ h t y  
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Figure 3. Relationship Between IT, Digital Options, and Enterprise Agility 

Theory suggests that IT indirectly s ~ ~ p p o r t s  agility by providing firms with digital 
options, which are defined as a set of IT-enabled capabilities in the form of digitized 
work processes and knowledge systems (Sambamurthy et al. 2003). A basic premise of 
this theory is that IT enhances the reach and richness of a film's knowledge and 
processes. Enhancements in the breadth of resources (reach) and quality of information 
(richness) available to a firm prov~de the firm wlth digital options. Digital options create 
a platform for enterprise agility by improving a firm's sensing capability and providing 
it with the knowledge and flexiblllty it needs to respond to opportunities created through 
environmental change. They are options in the sense that a firm may exercise them to 
apply to emerging opportunities, or they may remain unused, depending on a firm's 
environment and strategy (Fichman 2004; Trigeorgis 1996). The graphic in Figure 3 
illustrates how IT provides firms with digital options and how these digltal opt~ons 
enhance enterprise agility. Figure 3 also displays the direct relationship between IT and 
enterprise agility described above. 

Digital options are created through enhancements to the reach and richness of firm 
knowledge and processes. Krmvledge reach refers to the comprehensiveness and 
accessibility of codified knowledge that is available to a firm. Such knowledge may 
reside in internal databases, partner databases, or public databases. Well-architected IT 
systems can assist firms in accessing, synthesizing, and exploiting knowledge from a 
wide range of sources. Not only can IT extend knowledge reach, but it also enhances 
knowledge richness by providing firms with high-quality information that is timely, 
accurate, descriptive, and customized to the recipient.6 Information technologies such 
as decision support systems, data warehouses, and OLAP tools can help firms develop 
rich knowledge through real-time data monitoring, pattern recognition, and strategic 
scenario modeling (Wixom and Watson 2001). Knowledge reach and richness enhance 
firms' sensing capabilities by provlding managers with high quality information about 
the state of the business, which helps them Identify emerging opportunities andlor 
threats. For example, rich knowledge related to customer purchase behavior can help 

We based some of these elements on Evans and Wurster's (2000) conceptualization of 
nchness. 
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managers sense profitable new customer segments (Glazer 1991). Rich knowledge 
related to internal processes can help managers identify deficiencies such as fi~lfillment 
problems that are likely to be exposed as the competitive environmcnt evolves. Also, 
the searching and filtering functionality of IT allows firms to monitor a wide range of 
data sources, providing firms with great reach to monitor developments related to new 
regulations, laws, technologies, and economic conditions. Knowledge reach and rich- 
ness also support response capability by providing managers w ~ t h  the information they 
need to make strategic decisions in a timely manner. In addition, they s ~ ~ p p o r t  firms' 
response capabilities by providing managers with visibility to the resources (employees, 
equipment, budget, etc.) available to pursue emerging opportunities. 

Similarly, IT creates digital options by extendlng process renclz so that firms are 
better integrated internally and with external customers, suppliers, and partners. Infra- 
stri~ctural information technologies such as e-mail, voice mall, databases, intranetsl 
extranets, and groupware extend process reach, both within and external to a firm. 
Other information technologies such as s ~ ~ p p l y  chain systems, procurement systems, 
portals, transactional Web sites, and collaborative systems represent more specialized 
investments that extend process reach to external stakeholders. While process reach 
facilitates greater process participation among relevant internal and external stake- 
holders, process richness Improves the quality of information ava~lable to process 
participants by making it more timely, accurate, relevant, and customized. Process reach 
and richness support firms' response capabilities by improving coordination internal and 
external to the firm, which enhances response-enabling capabilities such as product 
development, systems development, supply chain, production, and strategic decision- 
making. By supporting high-quality information exchange anlong numerous stake- 
holders, process reach and richness also enrich firms' opportunities to sense relevant 
environmental change. 

Although individual infolmation technologies can improve both a firm's knowledge 
and its processes, we submit that some technologies are more knowledge-oriented and 
others are more process-oriented. Further, we submit that knowledge-oriented IT is 
more directly supportive of a firm's sensing capability and that process-oriented IT is 
more directly supportive of a firm's response ability. To illustrate, data warehouses, 
data mining, OLAP, and other reporting tools are examples of knowledge-oriented 
information technologies, as these technologies help firms identify patterns within and 
extract knowledge from data. Because these technologies can help firms make sense out 
of apparent noise (Haeckel 1999), they directly support firms' sensing capability. 
Process-oriented IT systems are designed to help firms conduct business processes such 
as procurement, production, distribution, and billing. Examples of such systems include 
enterprise resource planning systems and supply chain systems. These technologies 
support firms' response capabilities by facilitating process integration and visibility, 
which in turn enables processes to be adjusted quickly in order to meet changing 
environmental conditions. Process-oriented systems often prowde the raw data to 
knowledge-oriented systeiw such as data warehouses, although knowledge-oriented 
functionality such as reporting is often built directly into the process-oriented IT (e.g., 
a reporting module in an ERP system). 
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Figure 4. Relationship Between Digital Options and 
the Enterprise Agility Framework 

In terms of the framework, firms in q~ladrant I11 (low senslng, high response) may 
have sophisticated process-oriented IT b ~ i t  suboptimal knowledge-or~ented IT. This is 
because strong process-oriented IT provldes quadrant 111 firms wrth response capa- 
bdities, but deficiencies in knowledge-oriented IT may be one of the reasons why these 
firms fail to sense relevant environmental change. Sim~larly, firins In q ~ ~ a d r a n t  I1 (high 
sensing, low response) may have strong knowledge-oriented IT but poor process- 
oriented IT. These firms may leverage knowledge-or~ented I T  to help them sense envi- 
ronmental change, but their lack of process-oriented IT hinders their ability to develop 
and implement responses, perhaps because they cannot reach the relevant stakeholders 
or communicate with them in a sufficiently rich manner. Deficiencies in either 
knowledge-oriented or process-oriented IT create an imbalance in the digital options 
platform, making it an iinstable base from which to launch agile moves. On the other 
hand, knowledge-oriented and process-oriented IT may be a key reason why firms in 
quadrant I (high sensing, high response) have the sens~ng and response capabilities to 
be highly agile. They combine to provide firms with a stock of digital options that 
creates a solid platform from which to launch agile moves. Conversely, because firms 
in quadrant IV (low sensing, low response) lack both knowledge-oriented and process- 
oriented IT, they are unable to accur:>~~late a stock of digital options, hindering their 
overall agility. Figure 4 maps firms' knowledge-oriented and process-oriented IT 
capabilities to the enterprise agility framework and illilstrates the concept of instability 
in the digital options platform. 
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4.1 How IT Might Hinder Enterprise Agility 

Depend~ng on how ~t 1s deployed and managed, IT may ac t~~a l ly  h~nder  enterprise 
aglllty In certaln circumstances For example, monollth~c IT alch~tectnres may hlnder 
aglllty by Ilmltlng the lange of  strateg~c responses aka~lable to a firm Such archltec- 
tures may make ~t dl f f ic~~l t  for the firm to adj~lst processes to chang~ng condltlons, 
creatmg hlgh costs when the firm seeks to pursue new strategies Other systems may 
llmlt ~nformat~on vis~blllty by storlng data in ways that make ~t d~ff ic i~l t  to retrieve 
andlor Interpret Also. some systems may llmlt plocess reach by b e ~ n g  ~ncompat~ble  
wlth systems adopted by customers and supphers These Issues howeker, are not 
endem~c to ~nfo lmat~on  technology In general, although some may be elther reflect~ve 
of early generations of informat~on technology (e g , monol~ th~c ,  ~ncompat~ble  ) Rather, 
these Issues stem from ~napproprlate Investment In andlor management of mformatlon 
technology, just as Issues may stem from mappropr~ate Investment In andlor manage- 
ment of other firm resources such as human resources or man~~fac tw lng equipment 
Thls calls attention to the mportance of  firm-level IT planning ~mplementatlon, and 
mamtenance (Bharadwaj 2000, Weill and Broadbent 1998) 

5 CONCLUSION 

By juxtaposing firm sensing and response capabilities. our framework ~ l l ~ ~ s t r a t e s  the 
enabling characteristics that support enterprise agil~ty. We focused on the role of infor- 
mation technology, drawing upon digital options theory to show how IT supports agility 
by extending the reach and richness of firm knowledge and processes. 

The framework helps to illustrate that both the sensing and response components 
must be present for a firm to be agile. For example, a firm that is h~ghly effective at 
sensing environmental change but that is slow to act or acts inappropr~ately will not be 
agile. Similarly, a firm that is well positioned to respond appropriately will not be agile 
if it is unable to sense the correct opport~mities to pursue. Thus, each of the con~ponents 
is a necessary, but not sufficient, condition for enterprise ag~llty.  However, the 
components are related, and they are likely to operate in a v i r t~~ous  cycle. For example, 
a firm's abil~ty to sense environmental change can greatly increase its Ilkellhood of 
being able to develop appropriate responses by giving it a head start on ~ t s  competitors. 
In turn, a strong response capability can provide incentives for a firm to look for 
emerging opportunities, thereby improving its sensmg capability. Effective use ofinfor- 
mation technology is one method for firms to kick off and s ~ ~ s t a i n  this virtuous cycle, 
as IT enhances both sensing and response capabilities. 
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Values, and Response Ability 
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Abstract The concept of the agile enterpnse emerged in the ear& 2990s from a 
Department of Defer~sehVutior~nl Science Fourldatiorl-sponsored incEzlstr?l- 
collaborative study at Lehigh Wliujersli~, The lritent was to forecast the corn- 
petifive erzvirontizer~t of 2005 and bej'ond. The accuracy of that work is 
eviderlt in today's emergirig business .st~.ategies, practices, and technology- 
infrastllrcture support. In geueral Iiouvever, agilitj. 1s creeping imo the 
busiiless environment with conzpelling spot appliciltions, such as outsourcing 
and busirless process managenwzi zn iliatwes. Thls paper e,rarizirzes new risk- 
n~arzagenzent value-understar~clings, the nature of real it^ conj.onted by agile 
enterprise, and updates prevmusi) publislled agile-enterprise systenl- 
engineering concepts. Thepzrrpose oj'thrspaper 15 to illumiizate requiremerlts 
for those who ivo~rld design and build /he necessariiy agile IT irzfiasttzrcture 
SLlppOrt. 

Keywords Agility, agile enterprise, response ability. knowledge management, value 
propositioning, real~ty factors, business process management (BPM), 
enterprise risk management (ERM) 

1 PERSONAL EXPERIENCES 

My purpose is to advance the state of knowledge of agile-enterprise fundanzentals 
with this paper. Not much has been said in the literature of f~~ndamentals andprinciples. 
Generally the focus has been on specific business pract~ces, response-enabling and 
responsive infrastructure modalities, and much on a g ~ l e  programming. Fundanlentals 
in specific areas have been addressed by Stephen Haeckel (1995, 1999) for sense-and- 
respond enterprise concepts: the KBSI TEAMWORK project (Benjamin et al. 1999) 
for adaptive-process anslysis and modeling tools: "Manifesto for Agile Software 
Development" (Beck et al. 2001) for positionmg extreme programming on principles, 



and spaltnlng a commun~ty of practlce. Anna Borjesson and Lars Mathiassen (2003) for 
case analysls ofsoftware miprovenlent practices aligned to aglle enterpr~se needs, IBM 
M ~ c ~ o s o f t  and Hewlett-Packard for ~nfiastructlire de\ elopnient and support tools, and 
Gartner and Meta Group f o ~  the ~niportant cult~~ral-change vanguard-role they 
spearhead 

As there IS llttle focus in the I~terature, or In practlce, for fundamentals and 
prlnc~ples of agile systems and agile enterpllse. 1 will Ickien the format~on of my 
perspectives and subsequent research 

My interest in agde systems began In the I980s, \then I led a software company that 
mtrod~rced a CAD-like tool and object-oriented methodologies to the des~gn  of a 
factory-wide control system This had a profo~md Impact on my appreclatlon for the 
role that architecture and des~gn p r~nc~ples  play In the mtegratlon of complex systems 
that must undergo continuous change 

In the eatly 1990s, I was co-lntestigator of d projcct at L ehigh Un~versity that 
~dentlfied a g ~ l ~ t y  as the competltlve front~er (Nagel and Dove 1991), and subsequentlq 
set-up and led The Aglllty Forum's resea~ch agenda (Dove 1998) Choos~ng an 
indust1 y-collaborat~ve uorkshop approach, we analyzed exlsting flexible systems and 
the breadth of change they accommodated (Dove 1996) Purposely, we ~nvolved people 
who were wrestlmg w ~ t h  real problems in need of a g ~ l e  solut~ons, labormg under real 
constramts ~niposed by bus~ness and cultural real~ty The collaborat~on ~nvolved ober 
a thousand people in a few hundred organizations over the course of approx~mately foc~r 
years, and produced, among many other th~ngs,  an Agile Enterpr~se Reference Model 
(Dove et al 1996) That work by the Ag~li ty  Forum succeeded In ~nf luenc~ng  world- 
w d e  apprecratlon and attent~on 1s ev~dent  In current technology focus, busmess 
strategles, and academic pursu~ts 

In the late 1990s, I cont~nued w ~ t h  collaborat~ve research to refine and verify agile 
deslgn p r~nc~ples  for buslness systems of all types, includ~ng busmess processes and 
corporate strategles as systems I thought I was clos~ng a I~fe-chapter w ~ t h  the 
p~lbllcation of these results ~n Response Abllzty-The Language Structure and C ultz~? e 
of the Agde Enterpr  re (Dove 2001b) 

Along came a visionary CEO, start~ng up a major semiconductor foundry business 
In Malaysia, with a green field opportilnlty to bu~ld a r ad~cd ly  d~fferent enterprlse 
strategy-one that wouldn't shackle pursuit of new opport~mty In markets, busmess 
strategy, and busmess process In my role as CIO, he %anted an enterprise IT ~nfra-  
structure that would enable agile-ERP (enterpr~se resource plann~ng) m~thout  penalty, 
and pamless rap~d  mterconnect to  customers and s~~ppl ie r s  wlth disparate systems He 
also wanted real-time transparency w ~ t h  Web-enabled access to all operational status, 
financ~al status, and project and product~on work-~n-process Many lessons were 
learned, but the most po~gnant was the need for d neu agile-secur~ty strategy (Dove 
2004b) demanded by the new potentla1 for serious corporate damage-an ~nev~tab le  
consequence of agde enterpr~se 

T h ~ s  was followed by an ~nterim d~v~slon-pres~dentlal posltlon at a company with 
metal r a p ~ d  prototypmg technology The challenge was to transform an embedded 
research and development organlzatlon and culture Into a semi-standalone enterprlse, 
w ~ t h  some shared and many new buslness processes, and n ~ t h  a cult~ire compat~ble wlth 
~ t s  agde technology and market opportunity 



Learn~ng from these confrontatrons w ~ t h  business-change real~ty, my focus turned 
to agile bus~ness process management, aglle cyber security, organ~zat~onal and human 
behaworal real~ty, and dec~s~on-making behaworal factors (Do\ e 2005b) My e a ~  lier 
characterrzat~ons of agi l~ty needed a t h ~ r d  dimens~on added to the two of} espor~se nbdrt> 
and knowledge management-that of value propositlontng, as t h ~ s  is n hat determ~nes 
decrs~ons for actlon 

This paper addresses response abil~ty, knowledge management, and value propo- 
s~tionrng-as cornerstones of agile anythmg Before lookmg at the cornerstones 
context ulll be set by first lookmg at the b a s ~ c  value propositlon for bemg agile and 
then the realrty factors of the business environment that must be addressed for effectwe 
ag~lrty 

2 THE VALUE PROPOSITION 

Plarn and simple, the value propositlon for e n t e r p ~ ~ s e  ag111ty is rooted firmly In risk 
management-more spec~fically, enterprue m k  ~narzagernerzt (ERM) The purpose of 
ag~lity IS to malntaru both reactive and proactive response optlons In the face of 
uncertaint) Current ERM extends standard rlsk management strategies to a larger set 
of busmess r~sks ,  notably those of operations and project decisions, but I S  generally 
focused on rrsk analysis as ~t affects available cho~ces  Half the story The other half 
of rrsk tIumngenzerzt IS to proactively Increase the cho~ce  optrons u ~ t h  lower rtsk 
alternat~ves Precisely the purpose of agility 

CIO Mngnzlne's Scott Berinato. wrltrng on ERM and ~ t s  relationship to IT, says. 
"The reason these rlsks are suddenly being accounted for is because the systems ale 
becoming ever more cr~tlcal Today, one bad IT decis~on can severely hamper-or even 
take dou n-a company" (2004, p 52) Decis~ons a b o ~ ~ t  IT ~nfrastructure and busmess- 
process support affect the en t~re  organlzatron, u ~ t h  major operat~onal Impact- 
espec~ally ~f they fail to perform as and when expected 

Rockuell Coll~ns, an aerospace company, IS crted in that same artrcle as an early 
adopter of ERM decwon-makmg procedures They lost 20 percent of thew revenue 
generatton capab~l~t ies  as a result of 911 1, yet 

The company has turned a profit every single quarter after 911 1 .  And in 
January 2004, Fovbes called Rockwell Collins the best-managed aerospace 
firm In America.. .."We're able to react [to that complex environment] because 
of our risk mind-set," says [CIO John-Paul] Besong. "With what happened to 
us, our agilitj. was called to task. And we had the risk methodology in place 
to handle it" (Berinato 2004, p. 48). 

They have clearly made the connection between aglllty dnd r ~ s k  management 
Agrltty expands the options for response when unpledrctable events occur-by 

reduclng the cost of response, the tlme of respon ,e, the predictabihty of response, and 
the range of response It does this prmclpally through ~nfrastructure, systems, and 
busmess processes that are structured for response abllltj And, as w ~ l l  be shown, ~t IS 

not necessary to reengmeer massively or d~srupt~vely to gain benefits-because the very 



nature of agrle s t r~~c t~r r ing  s ~ ~ p p o r t s  gracefill, incremental migration. Agility is, after all. 
about effcct~ve change management. 

3 REALITY AND RISK 

The erlteiprlre nsk n~niiagenzet~t-zrztegr~rtedfvnnze~~orlc (COSO 2004, p 5) from the 
Committee of Sponsorrng Organizations of the Treadway C o m m ~ s s ~ o n  c o n t a m  the 
following caveat 

Whlle enterprise rrsk management provides Important benefits, limrtatlons 
exlst Ilmitatlons res~llt from the realities that human j~idgnient in d e c ~ s ~ o n  
making can be faulty, declslons on responding to risk and establishing controls 
need to consrder the relatlve costs and benefits, breakdowns can occur because 
of h~lman failures such as simple errors or m~stakes, controls can be 
clrcum\ ented by col l~ls~on of two or more people, and management has the 
abil~ty to overrrde enterprise rlsk management decisrons These I im~tat~ons 
preclude a board and management from havlng absolute assurance as to 
achievement of the entity's objectives 

These real~ty factors hurt precisely because they are insufficiently recognized when 
would-be-agile system and process requirements are established. Ifthey are understood 
for what they are, and addressed with respect, they can be greatly mitigated and often 
precluded. 

Seven areas of uncontrollable business-environment behavior were first identified 
by the Agile Sec~lrity F o r ~ ~ m  (Dove 2004a). They were subsequently generalized as a 
framework of real~ty factors for employment, along with other frameworks, in aglle 
systems req~~i re~nen t s  development (Dove 2005a). 

Reality factors stem from human behaviors and organizational behaviors, which can 
be whimsical, vvillfiil, vengefid, criminal, forgetful, distracted, expedient, unknow~ng, 
and otherw~se act outside ofwhat we wish they ought to do. According to Ashby's law 
of requisite variety, a system must be at least as agile as the environment with which rt 
is expected to deal. 

Althoi~gh the reality-factors framework remains constant, the Issues within are 
enterpr ise-s~t~~at~on dependent. We will look at them as they were identified for electric 
utility companies concerned with agile cyber-security strategies. The generalizations 
to any company with any agile-strategy concern s h o ~ ~ l d  be transparent. 

lncreasing pace of new technology. Upgrading and replacing the IT infrastructilre 
and applications is necessary for acceptable-practice parity, and increasingly demanded 
by regulatory bod~es  for cost containment and improved customer service. Yet we see 
new vulnerabilities in legacy systems still being discovered and exploited. Newer 
technology brings new and different v~~lnerabilities-that's what new technology does. 
Decreasing technology life cycles and increasing technology variety amplifies the s i t ~ ~ a -  
tion. The historical record is undeniable-and demands appreciation and mitigation. 

lncreasing complexity of systems. The march is on for better integration of 
systems that support operations. Likewise for more network reach: network node count 



is growing and networks are ~nterconnecting on larger scales with more sophistication. 
The complexity of software systems alone has long passed our abilities for analyt~cal 
predictability. Networked business operations overlaid with a networked global 
comm~~ni ty  have added new combinations and complexity. We cannot predict w ~ t h  any 
assurance at all the rcsiilts of a system change, no matter how small. Companies merge 
and race to interconnect; they upgrade, replace, and add new technology cont in~io~~sly;  
competition and opportunity drives evolving customer and supplier interfaces; and 
business operations are fragmenting and distributing business processes globally. The 
law of unintended consequences irrefiitably expresses itself naturally in complex 
systems under change-and demands appreciatlon and mitigation. 

Creeping agile-bnsiness practices. Whether an enterprlse (an electric utility, for 
example) considers itself agile or not, it cannot avoid outsourcing imperatives for IT. 
billlng, call centers, and other business processes; nor for electronic response-enhancing 
interconnects with energy suppliers, energy brokers, cogenerators, demand-response 
customers, AMR (automated meter readrng), SCADA (supervisory control and data 
acquisition) field assets, and wireless-linked field personnel. These alone don't consti- 
tute an agile enterprlse strategy, but they are, nevertheless, part of  today's business 
strategy, driven by needs for better spot-responsiveness. Inescapable, yet each move 
brings new and greater sec~irity vulnerability-demanding appreciation and mitigation. 

Increasing globalization. It is not a regional game anymore. Enterprises (an 
electr~c utility, for example) are outsourcing business processes off-shore, buying energy 
off-shore, and merging multinationally. Globalization brings more interconnected 
buslness operations-and with it, different ethics, different values, different perceptions 
of risk, different interconnected technology, and different nation-state interests. This 
means more sources of vulnerability, at the least. But economics and growth-pursuits 
will not be denied-and demand appreciat~on and mitigation. 

Natural human behavior. Security impacts individual product~vity and goal 
priorities. In so doing, it is often ignored or circumvented in act~ial dally d e c ~ s ~ o n  
makmg and practice. We humans are wired the way we are. We make decisions every 
day, all day long-as IT system administrators, as policy makers, as procedure 
followers, as users in all departments at all levels, and even as disgruntled employees. 
Our perceptions of what is right or expedient are biased by hopes and expectations, as 
well as the latest all~gator that influences our immediate priorities and values. We are 
the source of human error. On top of all of this, we are whimsical. Rules are made to 
be broken, and they are, in any event, made for others who are less wise than we. 
Miirphy's law is not a joke. And all of this just deals with people who are trying to do 
the right thing. But the perverse also exist. Optimal by-the-book actions and decisions 
do not and will not preva~l anywhere-demanding appreciation and mitigation. 

Natural organization behavior. Organizations are aggregates of natural hunlan 
behaviors. On top of that, collective behavior is different than individual behawor. 
Security impacts organizational productivity and goal priorities. In so doing, strategy 
is typically designed and deployed inadequately. Among decision makers, there are 
inherent conflicts which remain ~~nresolved, power politics and positions that exert 
biased influence, and competition for limited resources. Research shows (Cyert 1992; 
Simon 1997) that decision makers are ruled first by individual rather than group 
objectives, mitigate conflict by compromising greater values to achieve consensus, seek 
soliitions that are acceptable rather than optimal, and vary risk-seeking and risk-averse 



behav~or with economlc condltlons Ne~ther local optlmality (u ithm company or depart- 
ment) nor global valuat~on (for c o m m ~ ~ n ~ t y  or company) are standard characterlst~cs of 
organ~zat~onal decis~on mak~ng  and beha\ i o ~  It non ' t  be changed It I S  the nature of 
the beast-demand~ng appreciation dnd m~tigdt~on 

Agile threat sources Ashby's law of requisite var~cty demands that a response 
system be at least as a g ~ l e  as the enLi~onment that creates the need for response 
Scourge technology has advanced to the polnt uhere u e  now refer to zero-hour attacks 
for the t ~ m e  ~t takes from ielease to masslve Internet presence Meanwh~le, the 
lncreasmg soph~st~catlon of attack development and tool technolog~es has already 
reduced the tlme between vulnerdbil~ty discobery and explo~tat~on to mere days 
Infected inachmes and public d l s t r~b~i t~on  of attack tools mobil~zes massive resources 
qu~ckly Large-scale grass-roots I e td l~at~on occurs w hen ~ndependent personal reactions 

w e ~ g h - ~ n  patr~otically on nat~ondl dlsp~ites or ~nd~gnant ly  t a~ge t  companies on the urong 
slde of a t h o ~ ~ g h t  community A m a t e ~ ~ r  and professional ahke benefit from t h ~ s  loosely 
connected global collaboration of Independent resources These developments are less 
than three years old-more are on tl ie~r hay As more value I S  made more ava~lable for 
theft and damage, the targets of oppoi tunlty become ~~reslstlble-demandmg appre- 
clation and mltlgatlon 

AGILITY CORNERSTONES 

Enterpr~se agility has three core enabling elements 

Accurate tlnlely awareness that a change should be made, enabled by focused 
krmvledge management processes 

Effect~ve prioritization and choice-making among competing response-alternatives, 
enabled by value-propo.ritionirzg .rkillr 

A facilitated a b ~ l ~ t y  to change buslness processes and to customize operational 
responses In real tlme, whlch we call reyponse nbzlzty 

4.1 Knowledge Management 

Knowledge management is an overused term with broad interpretation, but with real 
meaning for the agile enterprise, as discussed In Dove (1999). Knowledge about 
external and internal events and status that call for attentive response is the fuel of 
agility. "We should have known" IS an off-hand observation of hindsight; but when the 
ability to respond exists, it becomes a glaring pain. Maybe it's inaccurate information- 
network knowledge that inhibits timely service restoration. Perhaps it's mismatched 
supply-demixd realities that impact production capability. Possibly ~ t ' s  lack ~ . f  
operational or corporate transparency that runs a fo~d  of Sarbanes-Oxley. Maybe it's 
lack of knowledge about new security threats and vulnerabilities, or a lack ofknowledge 
about who needs newly available information or who needs obsolete knowledge cor- 



This is  a map summariz~ng top-down concept relationships. 
I t  is not a flowchart o r  organizational structure. Relat~on- 
ships are read downward alonq connecting lines. 

consists of sklllebppractices f o r  

asskssing c ~ ~ c ~ h j ~ f o - t o  f ~ r - i i i q d ~ u ~ 1 7 ~ ~  
& refining who needs t o  know real-t ime learn~ng 

Concepts Tha t  Enable Agility 

Figure 1. Knowledge Management for Ag~lity 

rected. In all cases, not knowing things that s h o ~ ~ l d  be known is frustrating to managers, 
and met with decreasing tolerance by both stakeholders and law. 

F~gure  1 is a concept map of knowledge management aspects that support the agile 
enterprise. 

When knowledge management focuses on awareness, ~t deals with distinctions 
between data, informatio~l, and knowledge. Monitoring external and internal events and 
status produces data, and lots of it. That data becomes information when it is filtered 
for relevancy, timeliness, accuracy, and content. But no action takes place on that 
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information until it becomes n~eaningful knowledge, a very personal thing that resides 
in heads, not in databases. Good awareness demands good sensors in both external and 
internal environments. With all of this sensor data. effective awareness must have 
processes for selecting and transforming data into informat~on, providing that 
information to the right people, and helping them turn it into actionable knowledge. 

Data has four distinct qualities. Accwncy and tillzelitzess can be facilitated. or even 
accomplished, with technologies and outslde services. Relevant)) requires thoughtfill 
human intervention-for it needs an assessment that action is requ~red. Corztent is a 
blelid-for only a human can determine if everythlng needed for intelligent action 1s 
present, and what is needed to augment sensor data to complete the data-to-information 
process. These four qualities, by the way, are core concepts embedded in current U.S. 
Defense of Department modernization strategies for warfighting-where real-time 
information superiority is the new focus (Garstka 2000). 

4.2 Value Propositioning Skills 

Timely corporate response, when a change is indicated, doesn't happen without a 
timely decision. But a fast decision is not necessarily a good decision-a crucial area 
overlooked in earlier agility research. A company that has developed good response 
ability has alternatives, which require intelligent choice-making based on insightfill 
problem definitions and sound value propositioning skills-both on the part of decision 
makers and on the part of decision champions. Maybe it's a choice among new software 
solutions that have conflicting champions. Maybe ~ t ' s  a cholce among alternate 
responses to new risks or security threats. Perhaps it's a choice between what to 
o~itsource and with whom, between different pricing lnitiatlves. between different new 
servlces to offer, or between real-time operational response priorities. Decisions are 
much easier when there are few or no choices. Herbert Simon's Nobel Prize winning 
work (1997) identified satisficirlg as a pervasive human psychological force which 
accepts the first alternative that satisfies stated requirements-explaining, but not 
excusing, why the best solutions are often not considered. Recent work on the human 
behavioral nature of decision making (Dove 2005b) points the way to better problem 
understandings, better value assessment, and better decisions. 

A decision champion's focus needs to be on the decision maker and how decisions 
are reached, rather than on the righteo~isness of the thing being championed. This 
understanding is especially lacking when technology is being championed, as both 
champion and decision maker are variously seduced, overwhelmed, impressed, con- 
fiised, skeptical, and even repulsed when technology is the Issue Where technology 
projects or products are concerned, too often there is no acceptance of responsibility for 
crafting effective value propositions. There seems instead a belief that technology 
stands naked for all to see and evaluate, needing only a guided tour of features and 
obvious benefits, and that an inappropriate evaluation is a fault of the evaluator and not 
of the champion. I have shown eisewhere (Dove 2005b) that an effective value 
proposition is not about the solution, but rather about the problem and value perceptions 
of the people who will choose a solution. 
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Figure 2. Value Propositioning for Agility 

Figure 2 is a concept map of value propositioning aspects that support agile 
enterprise. 

The thing a decision champion must accomplish is to win approval from those who 
control corporate priorities and strategy, those who commit fiinds and resources. This 
may mean an engineering project manager winning approval for an mternal development 
project, an acco~mt manager seeking selection as an external supplier of products or 
services, or a business manager seeking budget, capital, or strategy approval. In all 
cases, the process is fundanlentally the same. In this respect, we see that some key 
responsibilities and skills of technically f o c ~ ~ s e d  people, business-focused people, and 
sales-focused people are identical (we pause whilz all parties shudder at t h ~ s  repulsive 
thought). They are all successful only to the extent that they can be effectlve champions 
of the projects and products they want decision makers to value and select. When they 
play the role of the champion effectively, they are indistinguishable. All face the same 
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d e c ~ s ~ o n  makers emploqtng the same d e c ~ s ~ o n  log~c,  and all \\In 1 ~ 1 t h  the same skills, 
perspectn e,  and argument strategy 

On the surface, a dec~slon champlon 1s the person seeklng to show better \ alue than 
all other alternatn es It I S  tempting to think that the champlon therefole has more to lose 
~f a l ~ ~ e  I S  not perceived in ~ t s  best l~gh t  But of course t h ~ s  IS not true-all partles have 
a lot to lose Both partles need the same basic skills, one w ~ t h  a commun~cat~ons-push 
emphasls and the other n lth a comm~~n~cations-pull  emphasls 

4.3 Response Ability 

The a b ~ l ~ t y  to change effect~vely, or lather ~ t s  lack, tends to be the paln felt ~ n ~ t ~ a l l y  
that creates a call for mole a g ~ l ~ t y  Maybe it is a project that overruns cost, takes much 
to long, falls to meet perfo~mance expectations, or simply wasn't approved because it 
can't be ~ntegrated ~ n t o  the cullent legacy environment Perhaps lt 1s an ~mevpected 
operational s~t~lat lon that overwhelms resources and capablllt~es Poss~bly ~t I S  

regulatory or compliance r e q ~ ~ ~ ~ e m e n t s  that can't be accommodated qwck e n o ~ ~ g h  or 
affordably Maybe ~t IS r~s lng  r ~ s k  or vulnerab~l~ty that can't be m ~ t ~ g a t e d  respons~bly, 
or an ugly merger or acquls~tlon ~ntegrat~on Generally it 1s the ~ n a b l l ~ t )  to dekelop, 
support, or change a buslness process effect~vely Whatever, ~t 1s usually the sense of 
fa~lure In the face of a necessary or deslred change that ~llumlnates the need T h ~ s  
realization generally focuses an organization on the factors that inh~blt change-the lack 
of resporzse a b d ~ t j  

Response ab~llty has three core enabllng elements 

A culture o f c l ~ a ~ ~ g e p r o f i c i e n c ~ ~ ,  molded by l a n g ~ ~ a g e  for d ~ s c ~ ~ s s ~ n g  and debat~ng 
types of change and competency at change 

A system response architecture, s t r~~ctured as reconfigurable systems of reusable 
modules In a scalable framework (RRS) 

A process for change management, with designated responslb~lities for strategic 
business englneerlng and tactical change implementation 

Change proficiencj is a competency facllltated or Impeded by an organ~zat~on 's  
c ~ ~ l t u r e  Change profic~ency 1s fostered, nurtured, and developed In organizations by 
people who recognize ~t as a worthwhile pu~suit  It IS pract~ced, refined, talked about, 
debated, Valued, and taught, and ~t seeps Into the culture through t h ~ s  frequent exerc~se 
of language The metrlc and change-doma~n frameworks shown In F ~ g u ~ e  3 forni a 
common language for change profic~ency 

Naive d~scusslon often confi~ses change profic~ency w ~ t h  tlme and cost of change- 
when In fact quality, and scope of change are equally ~mpor,mt  Qualzty demands a 
predictable and robtlst result, accompl~shed on tlme, on budget, and on spec Scope IS 

the princ~pal d~fference between flexlb~lity and responseab~1~~-measur~ng a capab111ty 
for accommodating unantmpated change, rather than a fixed set of predefined options 
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Concepts That Enable Agility 

Figwe 3 Language of Change-Proficiency C~tlture 

Understanding a problem space effectively requires an ~lnderstandlng of the 
dynamics that will constantly change its nature. A problem stated in today's immediate 
and static terms is a fleet~ng characterization, as the environment that causes and defines 
the problem will contlnue to change. An analysis framed to consider different types of 
changes forces problems to be understood in terms of their dynamics--whether the 
problem be a new market opport~tnity that needs to be developed, a merger opportunity 
that req~tires integration, a business process that might be outsourced, or simply an 
intolerable integration mess that needs to be fixed. 
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nble I .  Response-Dynam~cs Issues Framework 
Reactive change includes 

Correction: Rectify a dysfunction. Issues are generally involved with the 
failure to perform as expected, recovery from malfimctlon and s ~ d e  effects, 
and the rectification of a probleni. 

Variation Real-ttme chmge \r  thin the mlss~on of the solut~on space Issues 
are generally associated u ~ t h  dally act~vity, performance adjustments, and 
mteractlon \ arlanccs \\ h ~ c h  must be accommodated 
ExpansionIContraction- Increase or decrease of existing capacity. issues 
are generally involved with q~lantity and capacity changes, when either more 
or less of something I S  demanded or desired. 
Reconfiguration Reorgan~ze lesource or process relatlonshlps Issues are 
generally In\ olved wlth the ~econfigurat~on of exlstmg elements and then 
mteractlons, sometimes wtth added elements as hell  

Proactive change includes 
Creation/Elimination: Make or eliminate something. Issues are generally 
mvolved wlth the development of somethmg new where nothlng was before, 
or the elnn~natlon of something In use This m ~ g h t  be the creatlon of new 
products and s e n  Ices, a nehv corporate culture, new knouledge and sk~lls,  a 
new IT ~nfrastructure, 01 a new operatmg strategy 
Improvement: Incremental improkement. Issues are general13 involved with 
competencies and performance factors, and are often the focus of continual, 
open-ended canipalpns 
Migration: Foreseen, eventual, and fundamental change. issues are 
generally associated w ~ t h  changes to support~ng infrastructure, or transitions 
to next generation replacements. 

Modification: Addition or subtract~on of unique capability. Issues are 
generally tnvolved with the inclusion of something unlike anything already 
present, or the removal of something unique. 

Table 1 shohvs an analysis framework structured into two general categories: reac- 
tive and proactwe. A reactlve change might be the response needed for new Sarbanes- 
Oxley compliance; a proactive change might be the initiation of outsourcing to reduce 
costs or provide new services. 

System Response Architecture. A system is any organization of common-purpose 
interacting components: a team of people, a network of controllers, an IT ERP suite, a 
chain of  suppliers, or an interrelated set ofbusmess processes. Definitions of key terms 
as they used here follow: 

System: A group of mod~lles sharmg a common interaction framework and serving 
a common purpose. 
F r a m e w c k  A set of standards constraining and enabling the interactions of 
compatible system nodules. 
Module: A separable system subunit with a self contained capability-purpose- 
identity, and capable of interaction with other modules. 



Hundreds of var~ous systems e x h ~ b ~ t ~ n g  good respoilre n b z l ~ t ~  In b ~ ~ s ~ n e s s  envlron- 
ments wele analyzed by wor klng groups at the Agrl~ty For~lni In the 1990s Common 
desrgn prlnc~ples enabl~ng good response mere ~dent~f ied and subsequently refined 
(Dove 2001'0) The conclusion was that response-able systems are reconfigurable 
systems of reusable modules 111 a scalable framework, eniploylng plinc~ples shonn in 
F l g ~ ~ r e  4 Key IS attent~on to parsimony In framewor k desrgn and attention to requlslte 
varlety In module population-two prlme pr~nclples of good systems englneermg 

This is a map summarizing top-down concept relationships. 
I t  is not a flowchart or organizational structure. Relat~on- 
ships are read downward along connecting lines. 

consists of s k i ~ l e d ~ r o c t i c e s  for 

Concepts That Enable Agility 

Figure 4. Agile-Design Principles Framework 
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Table 2 Agile-Design Principles Framework 
Principles enabling reusability 

Self-Contained Modules Modules are dlstlnct. separable. self-sufficient 
unlts coo~eratlng toward a shared common ournose 

Plug Compatibility Modules share defined interaction and Interface stan- 
dards, they are easily Inserted or removed 

Facilitated Reuse. Modules are reusablelreplicable: responsibilities for ready 
reuse/replication and for management, maintenance, and upgrade of compo- 
nent inventory are specifically designated. 

I Princiules enabline scalability I 
Evolvable Framework Standards. Frameworks standardize inter-module 
communication and interaction; define m o d ~ ~ l e  compatibility; are monitored1 
updated to accommodate old, current, and new modules; they are minimized 
(parsimonious). 

Redundancy and Diversity. Duplicate modules are employed to provide 
capacity right-sizing options and fail-soft tolerance; diversity among similar 
modules employing different methods is exploited, with attention to requisite 
varlety. 

Elastic Capacity. Module popidations may be increased and decreased 
widely within the existing framework. 

Principles enabling reconfigurability 
Flat Interaction. Modules comm~micate directly on a peer-to-peer relation- 
ship; parallel rather than sequential relationships are favored. 

Deferred Commitment. Module relationships are transient when possible; 
decisions and fixed bindings are postponed until imnlediately necessary; 
relationships are scheduled and bound in real-time. 

Distributed Control and Information. Modules are directed by objective 
rather than method; decisions are made at point of maximum knowledge; 
information is associated locally, accessible globallq. and freely disseminated. 

Self-organization. Module relationships are self-determined; component 
interaction is self-adjusting or negotiated. 

Classic examples of response-able systems employed in a variety of  business 
environment are covered at length by Dove (2001a, 2001 b), and exhibit the principles 
expanded in Table 2. 

Change Management. Response-able systems are just that-able. B L I ~  they must 
be developed, utilized, and maintained purposely by people with designated respon- 
sibilities for their benefits to be realized. These filnctlons come with both strategic and 
tactical responsibilities. Strategic responsibilities plan for and initiate systems change; 
at the highest level, they would righti~illy belong to an office of business engineering. 
Tactlcal responsibilities affect systems change, through management and ~mplementa- 
tion of the change process, whlch I will call change engineermg. 
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Concepts That Enable Agility 

Figure 5. Change Management Framework 

On the b~lsiizess engineering side, change policy establishes and maintains the 
proactive risk management options, and demands that a c ~ ~ l t u r e  of change proficiency 
be ~niplemented. Knowledge portfolio change ensures that an organ~zation has the 
knowledge it needs, when and where it needs it, arid requires that someone manage the 
organizational knowledge portfolio. Strategic business process change recognizes 
responsibil~ty for monitoring and determining when a new or different process would 
be advantageous. Strategic IT change is responsibility for corporate standards and 
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policy- and cspec~ally ~nfrast~ucture frameworks and secul ~ t y  BP-IT fiarneitor k 
chatlge 1s r espons~b~lrty for the prudent evol~~t lon of both IT-~nf ras t l~~c t~ l re  frdmeuorks 
and business process fiamen orks 

Ci~ange e~iqtneerlng elements mil ror those In bu~liiess eng~neer mg, but at the tactl- 
cal project lehel Some are tllggered by the business englneerlng elen~ents, and s o n ~ e  
are tr~ggered bv operational practices Cltangeprocedtwes responsrbll~ty ensures that 
change profic~ency concepts are employed, lest expediency or ~mfaml l~ar  change sltua- 
tlon encourages an ad hoe procedure Knowledge developntent respons~bll~ty facllltates 
exposure collaboration, and leamlng Btmnecs process lntegratiorl responslb~llty 
respects the coniplex~ty of busmess process ~nteractlon, ensurlng that ~mntended  conse- 
quences do not al ~ s e  when a business process 1s changed Irlfornzntlon tecl?rtolog) m e -  
grat~on respons~brl~ty IS accountable for mtegratlon management and the mamtenance 
of r espoilre aic11ltectztre pr~nc~ples-regardless of whether integration actlvlty 1s o ~ ~ t -  
sou~ced or pertor med lnternally BP-ITlnodules r e s p o n s ~ b ~ l ~ t y  manages module change 
In all frameuorks-nia~nta~nmg module Inventory, developmg or acqumng new mo- 
dules, and config~mng and employing mhen systems ln~lst be c~~stonilzed or assembled 

4 WHERE SHOULD AN ORGANIZATION START? 

The progression of typical response activity at companies not yet agile is generally 
from 

(1 )  awareness that response is indicated to 
(2) evaluating and declding upon the best action to take to 
(3) ~mplementing the response 

Yet the progression of competency development is generally the reverse. Although this 
may seem backward, it is a natural course in typical, reactively driven business 
environments. A n  inability to affect a management-demanded change first s t~lbs  its toe 
on intractable processes and infrastructure. O~ice  these are made response able, it 
becomes evldent that s~~ccessful  responses were not-often-enough the best responses to 
make-then the processes of decision making and v a l ~ ~ e  assessment come under 
scrutiny. When these are honed, it then becomes evident that the awareness of decision- 
triggering events needs improvement. 

Workrng backwards through these three steps removes roadblocks that provide 
immediate, although attenuated, value at each step. whereas working forward cannot 
prov~de value ilnt~l all three are in balance. However, these statements are only true 
when looking at total-enterprise agility. When a specific department or process is the 
focus, it may well be that the lack of timely information is the roadblock, rather than 
effectwe decls~veness or response implementation. There is ample evidence that incre- 
mental successes in process reengineering, working one area at a time, is a much surer 
way to corporate-wide success. For one, the incremental process provides proof of 
v a l ~ ~ e s  and methods to other areas with high resistance and in :ha .  For another, it can 
attack high-payoff, fast-result, low-cost areas to build momentum and convert skeptics. 
Importantly, it narrows the focus to a few variables rather than the complexity and 
variab~lity of corporate-wide infrastructures and processes. 
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5 CONCLUSION 

Agility is a s t ra teg~c o b ~ e c t ~ v e  that must coexist In harmony and synergy u ~ t h  other 
objecti\es, priorities, and capab i l~ t~es ,  uhether at the e n t e ~ p i ~ s e  or departmental level 
It IS enabled bq ~nfrastructiire, busmess processes, and strategic pol~cy.  but In the end, 
~t 1s limited by the isceral knowledge and values o f  change profic~ency held by all 
invoh ed Agility can't be bought in a box-it must be actibely pract~ced as a mind set 
And to be effectibe, ~t must be fit to the spec~f ics  of the organizational needs and 
realities 

The need for enterprise a g ~ l ~ t y  is rooted In enterprlse r ~ s k  management The 
effect~\eness ofenterpr~se  ag~l i ty  1s rooted in~eality-factorsrnit~gat~on The enablement 
of enterpr ise agility is rooted In ~nfras t ruct~ne response abclltj-because rea l~ty  rules, 
and a necessary path of graceful, incremental migrdtion is that r ea l~ ty  

Graceful, incremental migration is necessary because few companies can take a 
time-out for m a s s n e  reorganization Graceful, because awkward attempts will de ra~ l  
the appetite for transformation Incternental, because ~t reduces percened risk 
Developmg the response nbzlltj aspect o f  ag~ l i t y  first demonstrates a compel l~ng 
c a p a b ~ l ~ t y  asset that demands to be leveraged Its presence creates pressure for better 
knon ledge management and better value propos~t ion~ng,  mstlgatlng the transformat~on 
to  a g ~ l e  enterpi ise 

Agrrznit the Gods-The Rentarkable S toq  ofRlsk (Bernstem 1996, p 1 )  suggests 
that "the re~olut ionary  idea that defines the boundary between modein times and the 
past IS the mastery of risk the notlon that the future 1s more than a w h ~ m  of the gods 
and that men and women are not passlve before nature" or passwe before the r ea l~ ty  
o f  the enterprise environment Ag i l~ ty  conkerts the future from an enemy Into an 
opportunity 

Football has response stat~stics down to a sclence 3 9 seconds for the quarterback 
to put the ball in play, or hkely failure Wc don't  yet have simdar relevant performance 
metrlcs, or response timing awareness, for enterprlse agihty, or for IT agility Clearly 
there IS much yet to do  on fiindamental ~inderstandmgs for a g ~ l e  enterprise 
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~ b ~ t ~ ~ ~ t  ln Den~ndrk, the largest organizational change projecf with irlformrrtion 
techno log)^ ever is being shaped. BJ, Januar7: 2007, all counties and tnunici- 
palities will be reorganized. More than I tnillion etzployees will be affected, 
and all public IT systems ivill have to change. To make this huge change 
project a success, agility is needed. 

In 2003, a Iru~i ofpilot study for the conzing change project was under- 
taken. Five rnunicipal~ties on the Island ofBondlolm merged h this paper, 
we report on the me~ingprocess-espec2aiiy the ITd@sion-through an in- 
depth interview sttdy. 

Our analysis of the interview data leads us to suggestfive means in order 
to make the Danish government agile enough to cope with the upcoming 
major reorganization. First, the organizational change should be integrated 
and aligned w:ith the ITchange. Second we recotnnlend an early start. Third, 
an IT vision is needed. Fourth, we recommend a rethinlcing o f the  existing 
public servlceproviion. Finally, we see a needfor new tools and techniques. 
Togelher we believe these five means, ifitnplemented throughout the Danish 
government, will create the agilitj~ that is needed to cope with the major 
organizarlonal chauge by 2007 

Keywords: Agility, design in use; eGovernment, mergers, organizational change, user 
empowerment 

1 INTRODUCTION 

A hill has recently been passed in parliament that will result in a total reorganization 
of the county and local levels of government in Denmark. The idea is to decentralize 
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more government respons~bil~ty w h ~ c h  lequires that local ~ ~ n ~ t s  habe the size to take on 
the added r e s p o n s ~ b ~ l ~ t y  By January 1,2007, ~t is expected that the e x ~ s t ~ n g  271 muni- 
cipallt~es w ~ l l  be merged Into 100 and the current 14 c o ~ l n t ~ e s  will be amalgamated Into 
five reglons Furthermore, ~t IS suggested that all of the ncu in~~nlc~pal i t ies  should have 
one entry point for the cltlzens, for example, In the form of a one-stop citizen service 
The Dan~sh  government is, therefore, forced to dc\ elop a strategy for the convergence 
of all ofthe affected IT systems that 1s agile and ieady to adapt qu~ckly to changes while 
also sensitive to the d~ff i ls~on of new IT Thus we belleve that the balance between 
ag~lity and diffus~on of information technology a 111 become a key ~ s s u e  for the Dan~sh  
government when ~t undertakes the la~gest structural reform In 30 years 

A kmd of p ~ l o t  project for the struct~l~al reform was ~~ndertaken In 2003 on the 
Dan~sh  Island of Bornholm with the merging of five mun~c~palities and one county into 
the Reg~onal Mun~clpal~ty of Bornholm W ~ t h  regard to the structural reform In 
Denmark, we belleve that a lot can be learned about a g ~ l ~ t y  organizational change, and 
IT-d~f f~~s ion  from the process that Bornholm went through Bo~nholm started out with 
no prior experiences for a benchmark and the process \\as expenswe and very stressfi~l 
for the employees 

In t h ~ s  papel, a e report first results from an ~nterv~ew-based case-study focusmg on 
changemanagement and the development ofwork pract~ces We emphasize learning that 
can be used In the reorgan~zat~on of the Danish m u n ~ c ~ p a l ~ t ~ e s  mandated for 2007 W e  
relate our find~ngs and measures to the hterature on a g ~ l ~ t y ,  organ~zat~onal change, work 
practice, and technology 

The remamder of thls paper is laid out as follo\vs Sect~on 2 of this paper d~scusses 
relevant theory on agil~ty, change, and design In use Section 3 ~ntroduces the Bornholm 
case Sect~on 4 lays O L I ~  our research method Sect~ons 5 and 6 deta~ls our findings from 
analyzmg our findings on organmtional change and on des~gn  in use, and section 7 
discusses the case findmgs in relation to a g ~ l ~ t y  Finally, in section 8, we Identify the 
challenges faced by the Danish gobernment and the 100 upcoming amalgamated 
munic~palities, and discuss how they can become agile e n o ~ ~ g h  to cope wlth the changes 
they are fac~ng  

2 AGILITY, CHANGE, AND DESIGN IN USE 

The discussion on agile organizations and agil~ty in development relates manage- 
ment of organizational change and the development of practices that help implement the 
changes as part of day-to-day work. For analyzing the merger on Bornholm, we have 
developed an analytical framework combining thc existing literature on agility with a 
top-down organizational change perspective and a bottom-up work practice perspective. 

The joining of municipalities can be seen top-down as an organizational change 
process. When we go ~nside the organization and come closer to the individual adoption 
of the organizational change and IT, we can take a bottom-up point of view and look at 
it as workpractice m d  design in use. 
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2.1 Agility 

The disc~~ssion of agility is, on the one hand, address~ng organizational change and 
management issues, while, on the other hand, emphasizing the importance of practices 
and technical support that help the people in an organization to handle change. 

In this section, we will ~dentify characteristics of agil~ty with the purpose of 
developmg a fiamework that can be ~lsed to analyze our case. 

According to the Oxford Advanced Learners Dictionary Web site (http://www.oup. 
comleltloaldl), lean means thin and fit or containing l~ttle or no fat. However, it can also 
mean "strong and efficient." According to the same dictionary, agile means that you are 
able to move quickly and easily or that ~ O L I  are able to th~nk  q i ~ ~ c k l y  and in an intelligent 
way. 

Lean manufacturing is a term that grew out Japanese production methods where the 
focus is the absolute elimination of waste. This is implemented by just-in-time produc- 
tion where a process withdraws only the number of parts needed when they are needed. 
Recently agile manufacturing (Newman et al. 2000) has become widely accepted. Agile 
manufacturing regards an ability to conflate flexlble manufacturing and component 
reuse. Flexible manufacturing is an ability to reconfigure a manufacturing system 
quickly and cheaply to assemble a varying part mix. Agility invokes a design philo- 
sophy that includes reuse and enables rapid redesign for ent~rely new applications. Thus 
the first characteristic of agility that we will use In our analysis is rapid redesign. 

Dove (2001) defines agility as something more than rapid redesign and flexibility. 
He defines agility as both a physical ability to act, called response ability, and the 
intellectual ability to find appropriate things to act on. which he calls knowledge 
management. The first part of this definition is cognate to what we have called rapid 
redesign and flexibility. He just calls it change profic~cncy and "re~~sable/reconfig~~rable/ 
scalable" structural relationships that enable change. The second part, however, is new. 
Dove divides the knowledge management part into knowledge portfolio management 
and collaborative learning facilitation. We will use t h ~ s  part of Dove's definition of 
agility as our third characteristic: kilowledge marzngenzerlt and learning. 

What types of knowledge are we then talking about when discussing changes in an 
organization heavily dependent on IT? A few years ago Kensing and Munk-Madsen 
(1993) build a model of user-developer communication. The model covers com- 
munication related to analysis and design of IT. It c l a~ms  that the main domains of 
discourses in design are (1) users' present work, (2) technological options, and (3) the 
new system. The hypothesis is that kllowledge ofthese three domains must be developed 
and integrated in order for the design process to be a success. Thus when we analyze our 
Bornholm case for agility, understood as knowledge management and learning, we will 
use the three discourses to do so. 

The third characteristic we will use isfle.xibilit5, meaning that one is able to change 
to suit new conditions or situations. The importance of flexibil~ty in developing software 
for rapidly changing business environments IS well recogn~zed in software development 
especially for Internet applications (Aoyania 1998; Baskerville et al. 2001). Agility in 
software development refers to the ability to  not only qu~ckly deliver the products, but 
also the ability to quickly adapt to changmg requirements (Aoyama 1998). What we can 
learn from the discussion on agile development is the emphasis on concrete, everyday 
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work practices that support the flexibility of an organization as well as well-developed 
and maintained infrastructures and tools that support those practices 

The disc~ission on knowledge implicitly po~nts  to the role of the people involved in 
the change. In relation to software engineering, the term agility was introduced in 2001 
when a group of people involved in finding, testing, and defining new methods meeting 
at a skiing resort in North America came up with an a g ~ l e  manifesto (Agile Manifesto 
2001): 

We are ~mcovering better ways of developing software by doing it and helping 
others do it. Through this work we have come to value: (1) Individuals and 
interactions over processes and tools. (2) Working software over compre- 
hensive documentation. (3) Customer collaboration over contract negotiation. 
(4) Responding to change over following a plan. 

Following this line ofthought, the fourth and final character~stic that we will call agility 
is whether individunls are prioritized over processes and standards. 

2.2 Organizational Change 

Ag~llty of an organlzatlon has to do w ~ t h  change and the management of change 
Organlzat~onal change In relat~on to IT IS still attr acting considerable attention Dunphy 
(1996) studled organizational change 111 corporate settings and found that any theory of 
change sho~ild incorporate at least a metaphor of the nature of the organlzatlon, an 
analytic framework, an Ideal model of an effect~vely functioning organlzatlon, an Inter- 
ventlon theory, and a de f in~ t~on  of the role of change agents 

Three different schools of organ~zational thought have prov~ded metaphors of the 
nature of the organlzatlon The oldest approach to organi~at~onal  des~gn and change 
builds on the belief that you can ident~fy the one best way of carrylng out any job The 
organlzatlon 1s perceived as a production system uhere ~t IS poss~ble to optlmize the 
system's efficiency and effectiveness In thc 1930s and 1940s, the classical view of 
organlzatlons was challenged and a new people-or~ented perspectlve, rather than a 
niechan~cal one, emerged, where organizations are seen as cooperatwe soclal systems 
that allow people to meet t h e ~ r  emot~onal needs So the metaphor for an orgamzatlon IS 

a (large) group of people w ~ t h  a culture among them and v ~ s ~ b l e  communlcat~on and 
mteraction processes between them The thlrd school of thought has been called the 
pol~t~cal-emergent perspectlve (Borum 1995, Burnes 1996) It 1s charactenzed by the 
bellef that organlzatlons and change are shaped by the Interests and power struggles 
between speclal-~nterest groups or c o a l ~ t ~ o n s  

It IS possible to combine tools and techn~ques from the three d~fferent perspectlves 
Kotter (1996), for example, recommends e ~ g h t  stages in leading a change process 
(1) establish a sense of urgency, (2) build support, (3) develop a change vision, 
(4) communicate the change vision, (5) empower and enable action, (6)generate short- 
term w n s ,  (7) consolidate and rev~tahze change, and finally (8) anchor new approach 
In cultiire The first, third, and fourth of these stages are close to the blew of an organi- 
za t~on  as a product~on system, whereas the second, slxth and e~ghth stages clearly show 
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the otganizatlon as a socldl system The second and fifth stages are take power and 
special Interests Into account (see Kotter and Cohen 2002) 

Organ~zatlonal change processes can rarely be considered a l~near  fi~nction 
(We~nberg 1997), and often the best change strategy IS to keep as much stabll~ty around 
the change as posslble s ~ m p l y  to allow enough energy and attentton for the people 
changlng behawor 

2.3 Design in Use 

The t h ~ r d  analytical perspective we apply allows us to focus on the concrete hkork 
practtces This perspective tnes  to understand the mteractlon and mutual dependenc~cs 
between the actual work practices and the structures procedures, and technolog~es that 
are ~niplemented and used by ~t Organlzatlonal structure and technology are not seen 
as soniethmg stable and fixed, determ~nlng what act~lally goes on, but something that IS 

subject to ongolng Interpretat~on, negotiat~on, and adaptat~on 
Suchman (1983) describes office procedures as results of pract~cal actlon 

Analyzing the handlmg of a past-due involce, she shows that what on the surface can 
be regalded as an orderly procedure IS In fact constructed through the work practlce of 
the adnim~strators lnvolved Llkew~se Gerson and Star (1986) show that organ~zational 
processes are never fixed In fact the contlnuo~ls mamtenance ofprocesses and structures 
used as basis for d e c ~ s ~ o n s  lequlres artlculat~on of dekelopments, constralnts, Interests 
and consequences In the health Insurance company analyzed by Gerson and Star, t h ~ s  
"due process" is placed w t h  a committee spec~fically des~gned for thls task Computer 
systems both mirror the result of due processes and prov~de constralnts for ongolng 
negotlatton and redeslgn 

Although many have the lmpresslon that go~elnmental declslon making is glided 
by rules, Lenk et al (2002) use a case of a slngle parent asking for social benefit to show 
that, In practlce, the appllcatlon of rules does not expla~n real~ty Dlttrlch et al (2003) 
studled the lntroduct~on of new techmcal support for m ~ m c l p a l  servlce provlslon and 
found that the development of servlce provlslon practtces remits in adaptat~on and 
changes of the technology used Such pract~ces of "des~gn In use" ~ n d ~ c a t e  that at least 
the less-formalized aspects of servlce provlslon (Lenk et al 2002) are subject to due 
process and artlculatlon work as are s~mllar processes in office work In prlkate 
companies Addttionally the legal base for d e c ~ s ~ o n  maklng changes qulte frequently 
To understand better how the spec~fic organlzat~on-or reorganlzat~on-of servlce 
provwon and the design and use of the technology Interacts, close-up studies and 
analys~s of the role that technology plays In the servlce provls~on 1s needed 

3 CASE: BORNHOLM 

Bornholm is a smaller Danish island with 45,000 inhabitants situated in the Baltic 
Sea. In January 2001, the mayors from the five municipal~ties on Bornholm met. The 
result of their meeting was a suggestion for a local election about the amalgamation of 
the five existing municipalities on the island. 



The background for this suggestion was a local debate that had been going on for 
some time. It was often claimed that having five very small municipal~t~es  In such a 
l~mited geographical area led to both econonlic and democratic ineffectiveness. 

The five c ~ t y  co~lncils supported the election with great majority and a local elect~on 
was held in May 2001. A total of 74 percent of the island's population voted yes to an 
amalgamation ofthe fivemunicipalities. It was decided that anew regional munic~pal~ty 
of Bornholm should be effective from January 2003. 

4 RESEARCH METHOD 

A l~t t le  more than a year after the an~algamat~on, or merger as we w111 call ~t In the 
rema~nder of t h ~ s  paper, we conducted an ~n-depth mtervlew study focusmg on the 
o ~ ~ t c o m e  of the Bornholm merger The purpose of the study was to reconstruct and 
~lnderstand the complex merglng process In order to ~ d e n t ~ f y  lessons to be learned 

We declded to lntervlew users and IT profess~onals from Bornholm as well as 
dekelopers fi om KMD. the semi-publ~c p~ ov~der  of IT To capture both management and 
shop floor perspectives, we ~nterv~ewed representatwes from all three groups We 
Interwewed 12 people E ~ g h t  of them were from Bornholm, of w h ~ c h  half were IT 
people and the rema~nder IT users pr~marlly fiom the "one-stop shops," smgle polnts of 
access to the crtlzen servlces that were lntroduced and placed at the former town halls 
as part of the change process One-stop shops deal w ~ t h  more or less any Issue a c~tlzen 
may brrng 

Of the reniamng four people lnterv~ewed were three from KMD and one from the 
Dan~sh Federat~on of M u m c ~ p a l ~ t ~ e s  Table 1 glves an overvlew of our Intetvlewees 
For the purpose of anonym~ty, we have changed everyone's name and used c ~ t y  names 
from the ~sland of Bomholm as pseudonyms 

We asked the mtervlewees to reflect on thelr experlences w ~ t h  the merger We 
supplemented the ~ntervlews by examlnlng art~facts-documents, presentatlons, and 
newspaper cl~pp~ngs-from before and after the merger 

Typ~cally all three authors conducted the mtervlews One of us concentrated on 
havlng a good dlalogue and makmg sure that all the Issues In our seml-structured 
mterv~ew g ~ n d e  mere covered, whde the other two took notes Furthermore, all of the 
lnterv~ews were taped, and central parts from each Interview were transcribed and 
summarlzed for deta~led data analys~s Formally, our research method can be descr~bed 
as an In-depth case study relymg on data tr~angulat~on (Ym 1994) 

The Interview notes ~ n c l u d ~ n g  the tlanscrlbed parts were then analyzed In an 
lterat~ve hermeneutlc process T h ~ s  revealed SIX ~n te res t~ng  lessons, t h ~  ee on the change 
process ~tself,  and three on the des~gn process In the two next sectlons u e  w ~ l l  lay out 
our findlngs 

5 LEARNING FROM THE CHANGE PROCESS 

This section takes the top-down perspective looking at the organizational change 
process that took place at Bornholm. 
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bb le  I An Okervien of Our Inter\ ienees 

(Pseudonym) Name I Organization and Role 

Berit Balka 

Anne Arnager 

Employed since 1988. Works in the one-stop citizen s e n  ice in 
Nexo, the second largest c ~ t y  on Bornholm. 

Employed since 2000. Works in the one-stop citizen s e n  Ice in 
Ronne, the largest c ~ t y  on Bornholm Gaya Gudhjem I S  her 
superlor 

Diana Dueodde 

Nils Nylars Responsible for all IT development in the new regional 
municipality. 

Employed ni th  KMD, the semi-public supplier of IT. 
Respons~ble for development support. Headed the steermg 
committee on behalf of KMD 

Gal a Gudhjem 

Heidi Hasle 

Employed since 1989. Chairman of the group that looked at 
debtor IT systems for collecting money. 

Employed since 1976. Worked with property tax collection in 
b n n e .  

Viggo Vang I Employed in the IT department. Reports to Mikael Myrebl.  

Mikael Myreby 

Ole Olsker 

Ron Rutskel- and 
Soren Sandvig 

Teo Te.jn 

Because the politicians on Bornholm prioritized a rather long period for political 
disci~ssions about the organizational setup of the new regional municipality, the 
execution phase for the IT part of the merger was very short. During the planning phase 
after the election in May 2001. 22 working groups were formed, one of them focusing 
on IT. But the working groups were only supposed to map out, describe, and identify 
problem areas. They were told not to make any major decisions with regard to the futi~re 
organ~zation of the IT organization in the new regional municipality of Bornholm 
b e c a ~ ~ s e  this was seen as a polit~cal dec~sion. "Up to the election of a new regional 
council o~z  May 29, 2002, everybody was told not to do anything," said Mikael Myreby. 
To people from the outside, this was experienced as decision avoidance. Ron Rutsker 
and Soren Sandvig, from KMD, exper~enced this as a lack of decision power. They said, 
"We experienced a k k d  of decisional vacuunz. Nobody knew who was to answer  hut." 

Another related problem was ignorance of how much a change process ac t~~a l ly  
implies. For example, it requires a lot of extra time, but that time wasn't allocated. Gaya 
Gudhjem said, "No time was set aside spec~fically for the development work. T1zu.r we 

C10 for all IT in the new regional municipality. 

Senior consultant from the Danish Federation of Munici- 
palit~es. V ~ s ~ t e d  Bornholm many times thro~~ghout  the 
merging process. 

Both employed w t h  KMD. Responsible for some of the 
specific development of estate and taxing systems. 

Works with debtor systems and tax collection in Ronne. 
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didn 't 1zal.e time to really advance c1.r use should have. There were things that just 
hobbled along." 

By January 1,2003, the amalgamatton was done and only one regional municipality 
existed on Bornholm. But in fact a lot happened right after that New Year. For example 
In the local tax administration, property tax brlls were sent out twice. We Lvere told that 
some people actually p a ~ d  twice. A lot of work to redo the property tax collection 
manually was required. Anna Arnager gave us about another example where a person 
called in very mystified that he shouldn't pay tax: 

We had a case where aperson cillled because he Izadn 'tpaiclproperty tax. We 
checked it in the sj.stem, but his t m  Lws actually paid. Then we looked more 
deeply into it and found that the tax was paid through an Internet bank. The 
man declined that he hadpaid via Internet and when we checked wefound that 
a total stranger had paid the tax for this nzan using his old debtor number. 
From that we learned never to reme  debtor nurnber.r. 

5.1 Non-Flexible Empowered Employees 

The elect~on for the new Boinholni city councrl took place rn May 2002, but the 
new co~tncd dtd not make any decrsrons befoie the sumn1er hollday After summer, the 
contract between Bornholm and K M D  h a s  finally s~gned  and the work In the 22 
workmg groups restarted-it had been stalled for a long period due to the request to not 
make decls~ons However, many ofthe people particlpatmg in the workrng groups were 
stdl hes~tant to make decisions because they didn't know their own role In the future 
Viggo Vang said, "The users were not ~ n v o l ~ e d  111 the whole merglng process The 
reason belng that ~t was not deeded whcr e each lndwldual ~ o u l d  be (geogtaph~cally 
andjob wise] after the merger" 

The only thmg the employees kne\\ at thts point was that eve1 ythmg would change 
the organlzatton, their job, and p~obably thelr geographical locatron (to another town 
most likely) Thls caused a lot of uncertatnty and a lack of willingness to make 
important declstons N ~ l s  Nylars sald 

At this t h e  we did not know ow-future organization; neither did we k n o ~ ~  what 
goals to pursue. That i.r the reason why most o f  the work came down to 
discussing the conversion ofdatn. We didn 't know who was going to work with 
the systems. And we didn 't know nnythingabo~~t  the interfnces [between people 
and systenzs]. For exa~rrple we did not know whether there would be a one-stop 
citizen service in the new regional muzicipalitj~. 

However, in a few places it was actually known very early \vho was to have which 
job after the merger. For example, t h ~ s  happened in the unit responsible for tax 
collection. "Everybody knew who was going to be director of  that conlpany [municipal 
unit]. Therefore they were ill charge," Mikael Myreby said. 

Users were expected to take responsibility for the restructuring, but in reality KMD 
took over the design of the new systems because the working groups were not able to 
make decisions. 
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The workers in the different working groups had been empowered to map O L I ~  the 
existing processes. Berit Balka, who had a job in the inforniat~on desk before the 
merger, said, 

Before the merger we met e v e p  3 nronths and trlerl to u n f i  and standarcllze 
our IVOTIC processes SO we meet and Ne told what plctures [referring to 
screens] we needed These meetings continued wrtd C%rlstnms at i .~h lchpo~nl  
we tr ere told wh~clz job we were g o ~ n g  to h a ~ e  

So the first r e s ~ ~ l t  of our analysis of the interview data is that the IT system users 
were expected to take responsibility for the restructuring, but in reality KMD was setting 
the agenda. So the "empowered users" lacked flex~bility to ~magine something for 
others than themselves. 

5.2 Too Much Change at the Same Time 

As we said above, the working groups were not able to make actual IT decisions 
before the end of 2002. In fact, the in~tiation of the new amalgamated IT fimction 
happened in October 2002, but the first couple of months they t ~ ~ r n e d  ~nward and 
concentrated on defining an IT strategy. "We used all of October and November to 
write the ITstrategy, " said Viggo Vang. 

Mikael Myreby emphas~zed that the late establishment of the new IT organization 
created huge problems: "The reason being that everything froni ITsj.stems to the intra- 
net was new. " Thus it seems that the lack of t ~ m e  for the execution phase dramatically 
increased the cost of the merger. 

Another problem identified in our analysis was that it was expected that savings 
from the merger would materialize more or less immediately. Unfortunately that was not 
the case. Diana Dueodde said, "Bornholm did not harvest ay .savings  in the beginning. 
You don't do thatporn day I . "  

The official figure for the costs associated with the BOI-nholm merger was more than 
eight million U.S. dollars (using a 6-to-1 currency exchange rate). We received access 
to the data behind this figure and f o ~ ~ n d  that ~t only included money for IT investments 
and some of the working time before and after the merger took effect on January I ,  
2003. We present the main figures in Table 2. 

However, our interviews clearly told us that considerable time was Invested in the 
change process after the merger (i.e., to define and agree on how to work in the new 
organization). Formally this wasn't accounted for as extra time but in fact it was time 
that was not ~ ~ s e d  to service the people on Bornholm. Even when we visited 18 months 
after the merger, there were still new processes related to the merger that were being 
discussed. Our best estimate is that the merger may have had costs LIP to 50 percent more 
than are shown in the official f i g ~ ~ r e s  (Table 2). 

It was not that people werc not trying to cope with the many changes. The head of 
IT development, Nils Nylars, told us: "You have to prioritize the changes. You only 
have limited e n e r ~ ~ .  We reached a point here where the employees .said NO, now we 
cannot take any more change. We need a project stop. " 
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Table 2 Costs In Relat~on to the Merger on Bornholm 
(All figures are conkerted to U.S. dollars) 

I Moving costs I 1 356.367 

Merg~ng committee 

Integratmg IT systems 
Convert~ng KMD systems 1,818,792 
Dental Cale system 21,313 
Ramboel Care 468,167 

IT in\ estments 

Establishing a common telephone s) stem 

We beheve that the real problem was that too much was happenmg In the same ~ e r y  
short tlme per~od Gaya Gudhjem told how she exper~enced the merglng process "It 
was riot the inerglng of the systems that was worst It was the nlergirzg of c~tlt~lres And 
it was whether Igot  the table [here referr-lag to whom was getting ) L / I I C / I  job cfter the 
merger] " And she contmued, "The blggest change from befor e to rzon 1s the culture 
And the people that worked alone before had the wotst e~peirence Juddenh the) 
needed to cooperate " 

So our second lesult from analyzing the data IS that too much ~mcoordlnated change 
at the same time dramatically ~ncreased the cost of the merger 

2002 

1.364.90 1 

613303 

Extra income to politicians 

Total 

5.3 No Clear IT Vision 

2003 

2,308,272 

833.732 

265.396 

Although a clear vision of how to organize the new regronal m~micipal~ty so every 
organizational unit became an independent company ex~sted, IT was disc~~ssed sur- 
pr~singly late in the merging process. Even t h o ~ ~ g h  the merger was agreed upon almost 
two years in advance, the IT part ofthe merger was only seriously considered half a year 
before the a c t ~ ~ a l  merger and executed in the last couple of months in 2002. 

After the clear public support in the ballot for the merger, the legal foundation for 
the new regional municipality was negotiated with the central government. and later 
accepted by the Danish national parliament with the introduction of a new law on the 
merger. The local preparations for the merger started mid-2001. But neither in the 
central negotiations between the Ministry of the Interior and Bornholm nor In the local 
preparation work on Bornholm were the 1T challenges serio~rsly discussed before the 
middle of 2002. IT was simply not considered an important, nor problematic, part of the 
merger. 

After the merger, one of the largest problems on Bornholm \vas that the IT changes 
were perceived as a simple data convergence task. Maybe because all ofthe five existing 
municipalities were primarily using an IT system provided by KMD they did not 

1,978,204 

246.333 

4,010,100 
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percelke the IT Integrat~on challenges to be very large Furthermole, IT chdllenges \\ere 
cons~dered a p~oblem for the IT prov~der and conseq~lentlally not a large Issue In the 
merger M~kael  Myreby s a d ,  

All thef ive  mt~niciptrlities on Bornholm were KMD emtornerr, arid ji-om the 
beginning there was a belief that everybody could just use the .r).sterrls,fr.orn 
R m n e  [the largest of thefive municipalities]. However, it turned out that all 
the ~n~rnicipalities have had dffe~erent organizational .structtres and as n result 
o f  that; used the KMD-systems dfferently. 

And Ron Rutsker and Soren Sandvig, from the IT supplier KMD, said. 

In the ~ l ser  tests, we clearly e-xperienced that there were different M , c ~ ) , . s  ofiioing 
things [ill theJive n~unicipalities]. Especially the BGSsystem [used to identlfi 
a specljc estate in a buildingfile] was used dlfferentlj.. Some used a three- 
digit number ffor referring to a building] while others just referred to ii name 
such as Meadow Farm. 

One problem that came out very clearly in our analysis was that the carefully 
described processes didn't work out. The head of IT development in the new organi- 
zatlon. Nils Nylars, said, 

At the point in tinze where we created the wor1Jloiv descriptions people 
perceived things as they were in the old system. As of todny [August 20041 we 
haven't had tinze to envision a un1j5ed way to work. T h e j r s t  ?.ear after the 
merger was just pure survival. 

Another problem was that energy was ~ ~ s e d  for the wrong things in the new 
organization. Nils Nylass said, 

A.r a manageryou have to remember that the employees are used to collecting 
money. They know how to d o  that. They just do it different w q . s  [in dyyerent 
rnz~nicipalities]. So we have learned that we should have focused much earlier 
on the new way of doing things-the vision for how to cooperate in the filture. 
That lesson surprised us, but it is very clear for us todaj.. 

According to Kotter (1996), a vision is needed in a change process to motivate, to 
show direction, and to help in coordinating and integrating action. Thus the third result 
of our analysis is that a clear and communicated vision of how to integrate the differing 
work procedures and the deployment of IT was lacking in the Bornholm merger. 

6 INTRODUCTION OF ONE-STOP SHOPS: 
REDESIGNING SERVICE PROVISION 

This section takes the bottom-up perspective looking at the Bornholm case from a 
work practice and design in use perspective. We start in the one-stop shops as they 
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prov~de an example of the necessity to redes~gn munlc~pal sen ice  provlslon uhen 
mergtng d~ffercnt r n ~ ~ n ~ c l p a l ~ t ~ e s  Four of old c ~ t y  halls were closed Instead, one-stop 
shops ha\ e been ~ n t r o d ~ ~ c e d  to prov~de the m u n ~ c ~ p a l  servlces for the cmzens 

The one-stop shop In Ronne I S  sttuated In a large, open-plan office that before the 
merge1 had already welcomed the vts~tors of the c ~ t y  hall V~sttors st111 meet the 
~nformat~on desk and the cash co~mter when entertng the c ~ t y  hall For spec~fic advtce, 
they turn to thc one-stop shop pe~sonnel whose desks are turned to meet v l s ~ t o ~ s  The 
back office ~ t n ~ t s  s~tuated In the same b u ~ l d ~ n g  also sttll man front office desks In the 
open area The spec~a l~s t s  workmg there take cale of requests regard~ng thetr spec~fic 
area As Ronne I S  the b~ggest of the former independent ctty halls, ~t hosts qulte a fell 
ofthese unlts The employees have the p o s s ~ b ~ l ~ t y  to occupy separate offices In case the 
request and support IS of a more pr tvate character Most ofthe one-stop shop employees 
In Ronne also ~zork  w ~ t h  other tasks, nialnly debt-collecttng busmess, as t h ~ s  part of thc 
m ~ ~ n ~ c ~ p a l  servlces belongs to the same untt 

Although workmg with s ~ m ~ l a r  tasks, the one-stop shop In N e x ~  1s orgamzed 
dtfferently A counter In the reception areas prov~des space for two employees Behtnd 
the counter, a number m d n ~ d u a l  desks are placed, p r o v ~ d ~ n g  space for more con- 
centrated work at the computer and for longel consultations w ~ t h  the c~ttzens A small 
office IS prov~ded In a corner, to allow for prlvacy and to prok~de a workplace for 
spec~a l~s t s  from other unlts who v l s~ t  Nexo for appomted meettngs w ~ t h  cltlzens Nexo 
was one ofthe smaller m~ln~c tpa l t t~es  that earher had been dommated by the fishmg and 
fish-process~ng m d ~ ~ s t r y  Today ~t hosts an mternationally r e p ~ ~ t e d  des~gn school The 
Nexo one-stop shop therefore, handles more Issues concerning fore~gners, m a s ,  and 
perm~ts of res~dence than any of the other of the one-stop shops on the Island 

When u e  performed the Intervtems the d~fferent lay-out, cu l tu~e  and character of 
the 2 one-stop shops became vls~ble  Internal organ~zational specfictttes, local and 
demograph~c d~fferences, and prevlous experiences of the personnel staffing the one- 
stop shops tnf l~~ence the dts t r~but~on of tasks, the development of expert~se, and, w ~ t h  
that, the organvatton of serv~ce provlslon and reqwrements regardmg computer support 
So ~t would be Intetesttng to w s ~ t  the m u n ~ c ~ p a l ~ t ~ e s  In another t ~ o  years and see how 
the sttuat~on developed further 

Onr analysts revealed three aspects that seem espec~ally relevant 

6.1 Poor Integration of Organization and 
IT Infrastructure Development 

Among the municipal workers, the one-stop shop employees probably were the 
worst prepared for the change awaitmg them. As no one-stop shop ex~sted prev~ously, 
no experience w ~ t h  S L I C ~  an organizat~on was provided. The majority of the employees 
we interviewed did not choose the one-stop shops as their new work place, as nobody 
understood the requirements for this kind of work. 

Only three weeks before switching to the new organization, the mployees  received 
the informatton a b o ~ ~ t  their new work place. The necessary training took place parallel 
to starting up the one-stop shops and was still going on when we performed the 
interviews (in August 2004). There was no time or place to think about necessary IT 
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support befolehand, as the working groups prepar~ng the data mtegrat~on and the 
~mplementat~on of the software configurat~ons were organ~zed accord~ng to thc tradl- 
t~onal  sectors of munrc~pal servrce provlslon There was no tlme or place for the pre- 
paring "art~culatron WOI  k" (Ger son and Star 1986) 

The rntrod~~ctron ofthe one-stop shops IS an example for our fourth findmg, that the 
development of the organlzat~on and the development of the supportmg ~nfras t ruct~~re 
were not well mtegrated In other sectors, thls contr~buted to a lack o fw~l l~ngness  ofthe 
employees to take declslons on behalf of others In respect to the one stop shop, ~t led 
to a lack of IT support as drsc~rssed In the next sectlon 

6.2 No Appropriate IT Support for One-Stop Shops 

One-stop shops are meant to provide access to all municipal crtizen services. Their 
introduction clashes with the traditional organization of computer support for public 
service provision. The c o m p ~ ~ t e r  systems supporting m~micipal administration in 
Denmark are provided centrally by KMD. The data is accessed via rather traditional 
mainframe terminal interfaces using commands consisting of character-number combi- 
nations for navigation. Taking over the front office tasks and consulting with the citizen 
on a wide variety of issues miplies that the employees are using many of the different 
systems that are deslgned to support the service provision in the different units. One of 
the difficulties for one-stop shop workers is to navigate between and within the different 
systems that are optimized for personnel working only with the respective area. The 
largest difficulty in the begrnnnig, therefore, has been to remember all the codes, as 
several of our interviewees emphasized, to learn the commands to access the data the 
different systems provide. 

Although the sector-specific proced~~res  and information access are documented in 
a set of folders, this information does not help much in everyday work. For example, 
Berit Balka said, "l f there  is a wornan coming in who has decided to divorce fr-on1 lzer 
husband, and needs n f Ia t  and has to sell a house and needs social benefit, j.ou just 
cantlot take a folder and read up on what to do. " Therefore, they developed a custo- 
mized work folder where they collect the most important short cuts and other necessary 
information. One-stop shop work relies heavily on a set of practices: "Whetz sonzebody 
comes with need for support I always first do an A1850 on the person to get the basic 
data and see whether they have beeti in contact with the municipality before" (Berit 
Balka). 

The new organizatron ofthe service provision on Bornholm is not supported by the 
organization and architect~~re ofthe software systems. Also the sector-specific documen- 
tation of procedures does not fit. Maklng things work with IT that does not fit or no IT 
support has been one of the stress factors in the merger. The introduction of one-stop 
shops requlres a rethinkmg of service provision, but also a rethinking of the IT support 
for municipalities. 

Ti~is,  however, is not a straightforward task. The way computer support for 
municipal service provision has developed in the past implements a sector-specific 
organization of the service provrsion. Although the data is integrated behind the scenes 
leading to a net of dependencies on the server side, the access to these mamframe 
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systems-which e\.en the IT department of Bornholm perceives as black boxes-is 
organized sector-wise. Client-side integration with other local systems is possible but 
often results in partial dupl~cation of the data and delayed update of the mainframe data. 
For example, local admin~stratlve systems for the organization of home care ~ ~ p d a t e s  the 
central state register which is then used to ~ ~ p d a t e  the nlainfranle side of the above- 
mentioned municipal software prov~der.  "It can take up to two dqys before this data is 
accessible for other wlits o f the  municipal admit~istratioiz, " as Viggo Vang explained. 

So our fifth finding from our analysis is that the traditional IT support does not fit 
with the one-stop shops cutting across traditional sectors of m~~nicipal  service provision. 

6.3 No Means for Discussing and 
Designing the IT Infrastructure 

Deslgnlng the IT mfrastructure I S  an Issue that 1s not just relevant for the mamframe 
systems, w h ~ c h  are descr~bed as black boxes or as screens that are accessed through 
codes Besides those, the one-stop personnel rely h e a ~ ~ l y  on the central server provldlng 
onlme forms and lnstructlons on how to f i l l  them out, and the m u n ~ c ~ p a l  telephone 
exchange that contams information about all employees, t h e ~ r  tasks, and a individual 
calendar system that shows whether and when each employee IS available To forward 
case-spec~fic questions that cannot be solved by accessing the data In the respective 
appllcat~on or for gettmg adv~ce  regard~ng a more complicated case, they rely heav~ly 
on bemg able to contact the respectwe case worker or expert responsible One of the 
major hazards, especially foi the one-stop shop personnel, was that thls new telephone 
system d ~ d  not work In the beg~nning Bes~des t h ~ s  mam support, a set of other systems 
1s used the cashler system, as cltlzens can pay d~fferent fees and even taxes In Sweden 
d~rectly to the c ~ t y  hall, the e-mail system for communication, and the extra- and mtranet 
are just a few examples 

To c o n s c ~ o ~ ~ s l y  plan the reorgamzation of serv~ces together w ~ t h  the reorganlzatlon 
ofthe necessary des~gn of ~nformat~on systems. one would need some way of descrlblng 
the presently used technology and planmg how to olganlze fi1t~1i-e IT s~lpport Such 
deslgn artifacts and methods would not only be necessary for major reorganizations, but 
m ~ g h t  prov~de support for the ongolng negotlatlon and continuous deslgn of the servlce 
provlslon In the two one-stop shops, for the due process (Gerson and Stal 1986) of 
munlclpal servlce probislon 

Ne~ther  the software as ~t IS des~gned today, nor the development processes support 
the design In use that takes place when ~nformat~on technology 1s used not only as a data 
repos~tory but as s~ipport for servlce provision To support a more flexlble and agile 
organlzatlon of servlce piovlslon that, on one hand, becomes poss~ble w ~ t h  today's 
ne two~k  and Internet technology and that, on the other hand, IS required when mergmg 
munlc~palit~es, the traditional software s ~ ~ p p o r t  has to  become ~tself more flexlble and 
adaptable 

So our slxth m d  final f ind~ng IS that one of the reasons why users durlng the 
Bornholm merger d ~ d  not ~ n v o l ~ e  themselves In any dlscuss~on of IT mfrastructure was 
that they s~mply  had no means to dlscuss changes In the mfrastructure 
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The analys~s secttons 5 and 6 resulted In coniplement~ng but in some cases also 
contrad~ct~ng causes foi uha t  many of the partic~pants percelked as a problematic 
change process From a change management pomt of v ~ e w ,  ~e found that empowered 
employees nevertheless were non-flexible We f o ~ ~ n d  that too m~ich (imcoordmated) 
change at the same tlme dramat~cally Increased the cost of the merger And we found 
a lack of a clear and communicated IT vlsion 

The bottom-up focus on the mtroduct~on of and the dekeloping work plactices in 
the one-stop shops led to the concl~is~on that there u a s  a lack of coordinat~on between 
the organ~zatlonal change and the development of IT ~nfrastructu~e We found that the 
tradltlonal IT support didn't fit w ~ t h  the one-stop shops cuttmg across traditional sectors 
And we found mlssing means to dlscuss changes In the IT ~nfrastructure 

7.1 Remedies to Cope 

As the problem analysis differs, the remedies that can be identified differ as well: 
The increase in cost and time because of too much change at the same time can be 
countered by carefill planning, allowing enough room for one change at a time 
(Weinberg 1997). 

The way to cope with non-flexible but empowered employees would be to build an 
environment for the individuals that leads them to take responsib~lity for defining and 
discussing tasks, and work flows that they themselves w ~ l l  not have responsibility for 
after the change. 

The lack of a clear and communicated IT vision leads, of course, to the need to 
define and communicate a vision and make expectations clear from day one (Kotter 
1996). 

The lack of coordination between the organizational change and the development 
ofthe IT infrastructure can be met with active integrat~on of both dimensions ofchange. 
This would probably address the problem of too much uncoordinated change as well. 
If changes can be perceived as meaningful complements. the tolerance for change might 
be higher. Also an early decision regarding the placement of employees could clarify 
their mandate regarding decisions on the future IT s~~ppor t .  Such coordination would 
be s~~ppor ted  by a vision of how to use IT in the fi~ture organization, b ~ ~ t  the concrete 
development w o ~ ~ l d  probably change the initial vision as things evolve. 

One-stop shops cutting across traditional sectors are one way to implement the 
single point of  access to m~micipal services that the new law requires. However, they 
question the traditional sector-specific organization of municipal service provision, and 
require a different kind of si~pport. TO develop si~pport that better fits, it should also be 
adjustable to local specializations as they becomes visible. When comparing the two 
one-stop shops we visited, one would need a means to not only discuss single applica- 
tions but also their interaction. Space and time for articulation work has to be provided 
(Gerson and Star 1986). 
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7.2 Discussing Agility 

In section 3, me defined an ag~llty framework w t h  the f o l l o ~  Ing characterlst~cs 
(1) the ability of m a k ~ n g  rap~d  redes~gn, ( 2 )  f lex~b~l i ty ,  understood as being able to 
change to s u ~ t  new c o n d ~ t ~ o n s  or situations, (3) knowledge management In relat~on to 
users' plesent uork, technolog~cal optlons, and the new system, and (4) whether 
~ n d ~ v l d ~ ~ a l s  are pr ior~t~zed over processes If we now take a look at our suggested mea- 
sures to cope w ~ t h  the problems ident~fied In the case me can ask Hofi are our 
suggestions related to ag~hty?  In Table 3, Me have glven an answer s ~ m p l y  by 
comparmg each ofthe SIX Bornholm lessons and thelr remed~es agalnst each of the four 
character~stlcs of a g ~ l ~ t y  

The proposed remedles from an organuat~onal change perspectlve In themselves 
do not comply well wlth our four character~stlcs of a g h t y  Hofi ever when we combme 
the measures proposed with a work practice-or~ented analys~s, then the plcture changes 
For example, measure 4 can also be seen as a remedy for too much imcoordmated 
change Here the work practlce perspectlve allows for a d~fferent Interpretat~on of the 
same phenomenon leadmg to a recommendation supportmg the aglllty of an organl- 
zatlon Understandmg measure 3 as a support for the coord~nat~on of orgamzat~onal 
change w ~ t h  the development of the IT Infrastructure allows us to see the contr~but~on 
of a seemmgly top-down and ~nf lex~ble  Instrument to the f lex~b~l l ty  of an organization 

The frustration of the one-stop shop woikers over the fa~lure of the technolog~cal 
mfrastructure to  work mdicates that one way to strengthen ind~vlduals In coplng with 
change 1s to prov~de sultable support 

Interpreted that way, the measures we suggest are In good accordance wlth the four 
character~st~cs of ag~llty So it 1s falr to say that we recommend that the changes In of 
government about to take place In Denmark need a tmnsfornzatlon to agde 

8 CONCLUSION 

From a scientific perspective, the concl~~sions in this paper are that it is necessary 
to relate government agility to an analytical perspective that f o c ~ ~ s e s  on the deployment 
oftechnology In the concrete work practices in addition to one on organizational change 
processes. The paper has demonstrated the importance of taking on a proactive approach 
to the major integration challenge that awaits in 2007. Only by becoming agile can the 
largest public change project ever undertaken in Denmark succeed. 

The interesting thing about the Bornholm case is that it is a kind of pilot for the 
hundreds of similar projects about to take place starting on January 1,2007. So a highly 
first relevant question is: What can be done to avoid the problems we identified at 
Bomholm? Based on our analysis, we propose the following: 

Actlvely Integrate the reorganization of the munlclpal~ty w ~ t h  the des~gn  and 
development of the mfrastructure 

Start early to have time for these activities and to be able to decide on changes with 
enough time. 
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D e ~ e l o p  an IT v w o n  In order to coordmate the development work In different 
sect01 s 
Be prepared to rethmk m~tnlclpal service proklslon The ~ n t r o d ~ l c t ~ o n  of  one-stop 
shops means mole than the placmg the Interfaces to m u n ~ c ~ p a l  a d m ~ n ~ s t r a t ~ o n  and 
systems on the same desktop 
New tools and techniques are needed to des~gn  (and develop) not only s ~ n g l e  
applications but also a whole ~nfrastr~lcture cons~stlng of  such dlverse applications 
as telephone exchange and access to mamfiame app l~ca t~ons  

The central pollt~cians In Denmark have pitbl~cly declared that they expect a leap 
forwald-the Mln~ster of  the Inter101 even called ~t a "tiger leapv-~n the use of IT In 
gokelnment as a result of  the Danish structural reform One of our mterv~euees ,  D ~ a n a  
Dueodde, commented, 'There may  be  a tzger leap waltzng ln the future, but I T  wdl  not 
come at the satire tune as  the structural re forn~ ' Our analys~s  seems to propose that the 
merging of several m u n l c ~ p a l ~ t ~ e s  wdl force both the m~ln~c lpa l  organ17at1ons and the IT 
support to delelop more ag111ty So the leap forward m ~ g h t  be the abillty to actwely 
design the IT rnfrastruct~tre together w ~ t h  the m u n ~ c ~ p a l  service provision In reaction to 
pollcy changes dnd evoh Ing citizen needs 

The analys~s  presented In t h ~ s  paper s~tggests that the d e s ~ g n  and development of 
IT lnfiastruct~tres beyond the smgle plece of software or hardware 1s an important area 
for f i ~ t ~ t r e  research As o~ttllned by Bleek (2004) and Hjort-Madsen and Gatze (2004), 
IT mfrastr~~ctilres rarely mvolve the development of  nev, systems from scratch 
Interoperabll~ty between IT systems and busmess processes IS the key to creating one- 
stop shops dnd we, therefore, need a better understandmg o f  the management of  these 
~nfrastructut es 
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Abstract What are the driversfor the b~(i;oeo~~~ilgiilterest I I I  agilenzethods? Have these 
drivers stimulated a similar rethirllti~~g on other frorzts? What have we 
discovered? hl thupaper: I take a wjlecfive stance in order to look at these 
larger issues and patterns. This srepplrlg back is informed primarily by 
involvement in a multi-yenr research project on Quality SoSryare Develop- 
meilt @ Ir~ter~let Speed and orzgoi~rg wsearch oil dffl~firsion theoiy and the 
practices oftechnology nadoptioiz. I sziggest the shrft toward agile models and 
methods sig~rals a 1ai;oer trarlsformntiot ill the workplace toward the 
organization ofthe 21" ceiztuq: This rrili~sitioi~ state is "brtiveenparadigms " 
and tzwbulazt, marked by relentless change ilrld volatilitj~. The trnnsitior~ is a 
work in progress and b), no meam conipiete. 

Keywords Agile, agile methods, organizat~onal dynamics 

1 INTRODUCTION 

A g h t y  and agtle methods have been popularl~ed through the proponents of  the 
A g ~ l e  Alllance, their A g ~ l e  Man~festo, and related nrltlngs (Agtle Man~festo 2001) The 
concept of ag111ty also has a longer h~story In manufacturmg More recently, Grover and 
Malhotra (1999) studled the Interface between ope1 attons and Information Systems and 
Kathur~a et al (1999) 11nked ~nformat~on systems chotces to manufacturmg operations 

In order to understand how informat~on systems s ~ ~ p p o r t  man~lfact~mng operat~ons and 
competltlve strategy Dove (2601) c lams  that a g ~ l ~ t y  requlres an "abll~ty to manage and 
apply knowledge effect~vely, so that an organvatlon has the potent~al to th r~ve  In a con- 
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tinuously changing and unpredictable buslness environment"(p. 9). In~tially, he charac- 
ter~zed agility as having two key elements: response ability and knowledge manage- 
ment. Subseq~~ently, Dove (2005) added a th~rd  dimension of value proposition~ng. 

For agile approaches to be fi~lly understood-to mature and to gain ground-we 
would be wise to consider what agility means as part of a larger landscape, and what 
kind of shift it marks in technology development and in organizational behavior and 
change. This is the concern of this paper: to reflect upon the current preoccupation with 
agil~ty, describe some of what we have learned about Internet-speed software 
development, and characterize challenges for the future. 

What are the drivers for the burgeoning interest in agile methods? What have we 
discovered? In this paper, I take a reflective stance to look at such larger issues and 
patterns. Primarily, my stepping back is informed by two efforts: (1) involvement in 
a multi-year research project on Quality Software Development @ Internet Speed and 
(2) ongoing research on diffusion theory and the practices of technology adoption. 

Agility in software development has ~mplications for organ~zational agility. I will 
suggest that the shift to agile methods and models signals a larger transformation in the 
workplace toward the organization ofthe 21" century. This transition state is turbulent, 
marked by continuous change and volatility. Experimentation In this time of turbulence 
has attempted to break down and speed up old models, disrupting traditional approaches 
and turning conventional concepts and methods on their heads. No clear or easy solu- 
tions have resulted. The transformation is a work in progress, one that is by no means 
complete. To be realized, it will r e q ~ ~ i r e  a melding of inquiry across a wide range of 
disciplines and initiatives, including organ~zational development, diffiision of innova- 
tions, process improvement, knowledge management, complex adaptive systems, chaos 
theory, systems thinking, software engineering, and inforn~ation systems. 

We begin by looking briefly at definitions of agility, considering connotations and 
metaphors for agile behavior. Then, I discuss the current state of agility and Internet- 
speed software development, as informed by our research findings. Finally, 1 speculate 
on a desired state-and on challenges that the fi~ture holds for a next generation of agile 
approaches. Discussion of the future also involves cons~deration of conundrums and 
d~lemmas. 

2 DEFINING AGILE 

What do we mean by agile? Is it simply fast? Are agile and fast one and the same? 
Agility implies speed, although something that is fast 1s not necessarily agile. 
Developers and customers alike appreciate speed, through bemg "first to market" and 
in terms of responsiveness. We know that developers are invested in how the use of 
a g ~ l e  methods emphasizes discovery, improvisation, and patterns. 

Members ofthe Agile Alliance have expressed the following preferences and values 
(Agile Manifesto 2001): 

Individuals and interactions ow:. processes and tools 
Working software over comprehensive documentation 
Customer collaboration over contract negotiation 
Responding to change over following a plan 
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Do customers support aglle methods? Perhaps, but not In precisely the same way 
that developers d e r a t h e r ,  they care as the use of such methods t~anslatcs mto the 
results, benefits, and profits that they seek T ~ L I S ,  customer Interest 1s lndt~ect Thls 
tl end I S  ev~dent  even In large Department of Defense acquls~ttons, u hlch are notor~ously 
late and over budget, and where acqnlsltlon program managers ale expressing Interest 
rn uhether a g ~ l e  methods can better satlsfy t h e ~ r  goals and result In the del~ber) of 
q ~ i a l ~ t y  systems In a more timely fash~on Some are act~vely advocat~ng fol a g ~ l e  
methods Unfortunately, these same customers are often at a loss uhen  ~t comes to 
ldent~fy~ng an appropr~ate means f o ~  governance-for o ~ e r s ~ g h t  and monltorlng aglle 
de\ elopment efforts Development efforts that embrace the left-slde values presented 
above do not lend themselves well or eas~ly to program mon~torlng We w ~ l l  d ~ s c ~ ~ s s  this 
filrther under the tope of challenges 

Ag~llty, by defin~tlon, exlsts In re l~ef  agalnst a norm or opposlte In thls regard, 
a g ~ l ~ t y  I S  relat~ve, we know that a behawor 1s aglle because n e  can compare ~t ~f only 
In our own heads, w ~ t h  a vls~ble  or ~nv~s lb le  state that I S  slower, c lun~sy br~ttle, or 
~nf lcx~ble  Who, we ni~ght  ask, displays agil~ty? Acrobats, ballermas, and raclng car 
drners may all be aglle Gazelles, deer, and b ~ g  cats may be a g ~ l e  Elephants and 
h~ppopotaml are not aglle, or so we belleve 

Mer~ lam Webster (2004) defines a g ~ l e  from the M~ddle  French and from the Latln 
czyzl~r from agere to drive, act as "1: marked by ready ability to move wlth quick easy 
g~ ace [and ] 2: hav~ng  a q u ~ c k  resourceful and adaptable character <an i ig~le  m ~ n d >  " 
Aglllty I S  defined as "the quahty or state ofbeingag;~le: NIMBLENESS, DEXTERITY 
<played with mcreasing agrlzty> " 

Ag~llty,  then, for p ~ ~ r p o s e s  of o ~ l r  d~scussron I S  made up of several attr~butes We 
can Ilken ~t to a table w h ~ c h  stands on four legs 

~peed:  quick, fast. 
nimble: able to improvise, and use patterns creatively to  construct new 
solutions on the fly, flexible. 
adaptable: responsive (sense and respond), dynamic and ~nteractlve In 
response to a customer, or to changmg circumstances. 
resourceftd: thoughtfill or exhibiting some discipline. This, however, I S  not the 
same as a traditional "command and control" approach with defined, formal 
procedures. 

This definition will be usefill, especially in later discussion, where we dlsc~lss 
controversies between process-based and agile approaches. This has special impl~cations 
for the role of discipline in agility. 

3 WHAT WE HAVE LEARNED SO FAR: 
THE CURRENT STATE 

In this section, I will briefly summarize key research findings from a multi-year 
stildy (2000-2003) on Quality Software Development @ Internet Speed. Detailed 
findings are available elsewhere. This is not a survey; rather, this is intended to serve as 
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a catalyst for d~scusslng a fii tu~e state and the challenges ahead Passlng ~eferences are 
made to related research on a g ~ l ~ t y  and fast-paced development to a I~rn~ted eltent 

Ourthree-part s t ~ ~ d y  on Internet-speed software development ~ ~ s e d  a m~ued-methods 
research design lnvolv~ng the collect~on of mult~ple kmds of data (Tashakkorl and 
Teddlle 1998) Case s t ~ ~ d i e s  of Internet-speed software development In Phase 1 were 
complemented u ~ t h  a D~scobery Colloquium held in Phase 2 Phase 3 contmued the 
01 ~ g ~ n a l  case studles 

3.1 Phase 1: Case Studies of Internet 
Software Development 

Durmg the first phase, In Fall 2000, we conducted detalled case s tud~es of Internet 
software development at 10 companles In two major metlopolltan areas The films 
ranged In slze from 10 employees to more than 300,000 employees, In d~fferent 
~ndus t r~es  In the prlvate and p ~ ~ b l ~ c  sectors includmg financial serklces, Insulance, 
bus~ness and consult~ng serklces, couiier servlces, travel, med~a ,  u t ~ l ~ t ~ e s ,  and 
government servlces Some of the films were new Internet appl~cat~on start-up 
companles while others were br~ck-and-mortar compan~es w ~ t h  new Internet applicat~on 
dekelopment Llnlts 

Our objective was to under stand how and why Internet-speed software development 
d~ffers from trdd~t~onal  software de\elopment We collected data through open-ended 
mterv~ews and analyzed ~t w n g  grounded theory (Strauss and Corbm 1990) W ~ t h  this 
methodology, we were able to develop a theory for a problem under invest~gat~on 
w t h o ~ ~ t  prlor hypotheses The analys~s Identified core categories and t h e ~ r  Inter- 
relat~onsh~ps, explalnmg hon and why Internet-speed software development d~ffers fi on1 
t ~ a d ~ t ~ o n a l  approaches In essence, we uncovered three major causal factors 

A desperate rush-to-market 
A new and i ~ n i q ~ ~ e  software market environment 
A lack of experience developing software ~ ~ n d e r  the cond~tions this 
environment imposed 

As a result, a new debelopment process that depends on new software development 
ci~ltures evolved. In this process, software product quality becomes negotiable. Eight 
identifiable practices (see Figure 1) characterizing the Internet-speed software 
development process emerged from Phase 1 (Baskerville et al. 2001). 

3.2 Phase 2: Discovery Colloquium 

Our Phase 2 objectives were to synthesize knowledge on best practices for quality 
and agility in Internet-speed software development. We held a one-day Discovcry 
Colloquium on Innovative Practices for Speed and Agility in Internet Software 
Development using innovative open-forum search techniques to enable what has been 
called creative abrasion (Leonard 1999). 
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Fgure  1 Results from Phase 1 
(Flgure 1 from B Ramesh, J Pr~es-Heje, and R Baskervllle, "Internet 
Software Englneermg A Different Class of Processes," Annals ofSofttware 
Englneerlng (1 4) ,  December 2002,O KI~iwer Academic Publishers, w ~ t h  kmd 
permlsslon of Sprmger Sc~ence and Busmess M e d ~ a  ) 

The colloquium benefited from the Phase 1 findings and included participants from 
Phase 1 companies as well as selected experts. Software practitioners from entre- 
preneurial small companies and large brick-and-mortar companies, Internet business 
strategists, and leading software development experts also participated. 

Participants joined one of several breako~lt groups dedicated to exploring a core 
issue. The groups first identified observations relating to their core issue, and then 
developed hypotheses about possible associated factors. The groups tested the hypoth- 
eses, ~dentifying linkages, contradictions, and interdependencies among them. They 
identified principles, promising practices, and other dynamics (Levine et al. 2002). 
Although the findings from the colloquium distlnguished Internet speed as a set of 
practices, it denoted the underlying principles as principles of agility. 

Subseq~~ently, also as part of Phase 2, we set about to compare and analyze differ- 
ences between seemmgly traditional and agile principles and related practices. We 
adopted a set of principles, rigorously developed in a workshop on software develop- 
ment standards held in Montreal using a multistage Delphi study involving well- 
respected researchers and practitioners (Bourque et al. 2002). It exemplifies the best 
attempt to  date to define general metaprinciples for traditional software development. 



Based upon our analys~s (Bdskerv~lle et al 2003) we concluded that many Inte~net- 
speed development pract~ces look deceptively s ~ m ~ l a r  to long-standmg software 
development practlces However, a close examination of how Internet-speed develop- 
ment practlces unfold, and the a g ~ l e  prmclples to whlch these practlces respond, reveals 
that Internet-speed software dehelopment IS a fundamentally nen way to develop 
software Each Internet-speed development practlce can also be found In t rad~t~onal  
software development What d ~ s t ~ n g u ~ s h e s  the practlces I S  how Internet-speed 
developers combme and apply them-somet~mes to extreme 

Our res~llts y~elded at least four ~mpl~cat lons  for software management. 

Cost and quality do not d r ~ v e  Internet-speed software development. Rather. 
development speed is paramount. Qual~ty becomes negotiable, a moving target in 
play with functionality and product availability. 
Project management in Internet-speed development differs from project manage- 
ment in traditional development. Projects do not begin or end, but are ongoing 
operations more akin to operations management. Development problems are 
chunked into small jobs that can be rolled out as small, tallor-made products. 
Maintenance in Internet-speed development is sometimes merged into the 
specification-binld-release cycle along with new f~lnctionality, or maintenance 
cycles become small project cycles interspersed with larger project cycles. 
Human resource management d~ffers in Internet-speed development. Team 
members are less interchangeable. and teams r e q ~ ~ i r e  people with initiative, 
creativity, and courage as well as technical knowledge, experience, and drive. 

3.3 Phase 3: Case Study Continues 

In 2002, we returned to s t~ldy our original 10 companies which were developing 
application software for the Internet. At the time of the interviews, only five of the 
original nine companies remained in b ~ ~ s i n e s s  or were available to participate in the 
study. Only one of the small Internet software houses had survived. To maintain the 
representative nature ofthe selection of companies, we added an additional company-a 
small innovative Internet software house. In all, six companies participated in Phase 3. 

In 2002 (as in 2000), we used semi-structured interviews as a forum for collecting 
data, following the same study guide. Again. the data were analyzed using grounded 
theory techniques to develop a central story line or core category. 

We traced trends and changes and observed new circumstances. A comparison of 
the 2000 and 2002 data shows how major factors, such as market environment and lack 
of experience, emerged to change the software process and the attitude toward quality. 
The interrelationship between the core factors of speed and quality, together with the 
other major factors, unfolded in a decision process wrought with trade-offs and 
balancing decisions at m~~l t ip le  levels in the software organization. These trade-offs and 
balancing decisicils-a high-speed balancing game-were taking place at three different 
levels: the market, the portfolio, and the project. 

Two major changes had taken place from 2000 to 2002. First, quality was no longer 
being treated as a disadvantaged stepchild. Speed and quality must be balanced for 



companies to sulvlve In the newer market Second, related monetary factors have been 
reve~sed the unendmg supply of money character~st~c of the boom has d r ~ e d  up, and 
good people are no longer scarce resources 

At the market le\el, durmg the two t m e  per~ods, we sau ~ a l u e s  s h ~ f t  from a fever- 
p~tched struggle for first-mover advantage to a slower, less Intense consohdat~on of best 
pract~ces Notably, the changmg market and IT economy sloued the mterest In IT pro- 
ducts, w h ~ l e  at the same tlme easlng the Intense cornpetltlon for human resources neces- 
sary for wlde-scale softwale development In 2002, u ~ t h  the market focused on a 
narrowed scope oflntemet appl~cat~ons,  compet~t~on rema~ned lntense but concentrated 

At the portfoho level, from 2000 to 2002, we detected a s h ~ f t  from a resource-rich, 
bu~ld-everythmg blast to a resource-constramed, t~ghtly managed and well-organ~zed 
stable of  deal jobs As a result of the changing market, the conlpanles began to make 
major adjustments to t h e ~ r  project portfol~os The bzmrless case becdnie the prlmary 
veh~cle  for apportlonmg resources and selectmg projects for ~nc lus~on  or continuation 

w t h m  the portfollo W ~ t h  fallmg resources, managers began to "cherry p~ck"  the most 
 deal projects to meet thew customers' needs 

At the project level, from 2000 to 2002, project balues mobed from speed-at-all- 
costs to an econom~zed scope Denled the resources to bu~ld products w~thout  a clear 
economlc just~ficat~on, project managers began to consol~date the product development 
to emb~ace  c o n s t r ~ ~ c t ~ o n  of fewer products The major Internet speed development 
values pers~sted, such as parallel development, 11m1ted maintenance and documentatlon, 
frequent releases, etc These factors are stdl necessary to malntaln customer sat~sfaction 
and compete In the (more focused) marketplace The factors are also noted for enabl~ng 
quick, econom~cal products 

The study suggests that the nature of the balancmg game has evolved w ~ t h  the 
sh~ftmg of the market and organizat~onal environments over recent years The peak of 
the dot-com boom was charactenzed by few constramts on financ~al resources, but 
severe constraints on avadab~l~ ty  of qual~fied personnel and very t ~ g h t  deadl~nes At t h ~ s  
peak, the balancmg game u a s  f o c ~ ~ s e d  more touard ach~evmg spced, often at ~ncreased 
project costs and lower levels of quahty T h ~ s  sltuat~on later ebolbed mto market condi- 
t ~ o n s  that expect h~gher  levels of product qual~ty and lower costs w h ~ l e  stdl demanding 
product development a g ~ l ~ t y  As a result of market changes, the balancmg games at the 
organizat~onal and portfol~o levels have grown In Importance compared to the 
dominance ach~eved by the project balancmg game In 2000 

4 WHERE ARE WE GOING: THE FUTURE STATE 

Use of agile methods and agility is consistently assoc~ated with software 
development techniques. But more recently, we have seen fledglmg signs of expansion. 
Ironically, the contracting of the market and the tightenmg of resources has contributed 
to an enlarged scope and increased complexity in enacting the balancing games at the 
portfolio and organization levels. This may spur further growth for agile approaches in 
atypical areas. 

That said, the current state for agile methods is still isolated and limited. We have 
a partial understanding of what agility means for software development activities. For 
example, we know that agile methods work well with small teams (especially those that 



are colocated), where reqir~rements are emergent, and in a turbulent enb~ronment of 
constant cliangc A g ~ l e  methods arenot ~ecommended in the dei elopment of life c r ~ t ~ c a l  
systems, and its use In developmg embedded software lemarns unclear (4mbler 2004) 
We habe little understanding of the consequences of a g ~ l e  approaches for technology 
adoption and ~mplementatlon actlvitles Withln the development and adopt~on arenas, 
we have yet to firlly grapple w ~ t h  the ~mpllcatlons of agility for people, plocess, and new 
technology 

Our best ~nsights Into agdlty are st111 ach~eved throilgh d ~ s c ~ e t e  ac t~~~t~es - th rough  
projects which exist 11ke islands In our organlzat~ons From the dei elopment perspectlve 
we have mformation on different aglle methods, where they apply, part~cular emphases, 
and some acknowledged hmitat~ons From an adoption perspectit e we can speculate 
that an aglle approach would favor pdots, trials and demonst~ atlon projects, and from 
a knou ledge transfer perspectlve, an a g ~ l e  approach would favo~ higk customer ~nvolve- 
ment t h l o ~ ~ g h  face-to-face ~nteract~on or "body contact " 

The challenge for the future IS two-part Flrst, we must optimize the cuirent state 
with bert~cal couphng to loosely Integrate and propagate a g ~ l e  approaches fol debelop- 
ment, deployment, and knowledge transfer T h ~ s  l~ghtwe~ght  alignment would allow us 
to leverage what we know, and to remforce these otherwise d~screte areas of success 
Second, and more rad~cally, we must tackle the Issue of scaling to ~nbestigate options 
for agrle approaches and opport~rn~tles that can span organirations On its face, thls 
m ~ g h t  seem contrad~ctory smce use of a g ~ l e  methods favors small teams wlth high 
contact But to realize the potentla1 for aglle, we must ask how such methods adapt and 
scale Perhaps they will do so In entirely new ways 

Austin and Devm (2003) speculate that old production models for software 
development are no longer useful Rather, a g ~ l e  software de~elopment  has the potent~al 
to be artfir1 making They write 

Artful making (which includes agile software development, theater rehearsal, 
some business strategy creation, and much of other knowledge work) is a 
process for creating form out of disorganized mater~als. Collaborating artists, 
using the human brain as their principal technology and ideas as their principal 
material, work with a very low cost of iteration. They try something and then 
try it again a different way, constantly reconceiving ambig~io~is  circumstances 
and variable materials into coherent and valuable outputs (pp. xxv-xxvi). 

Whereas industrial making places a premium on detailed planning, closely specified 
objectives. processes, and products, artful making is d~fferent, fusing iteration and 
experimentation. 

Airstin and Devin point out that, "if you think and talk about iteration as experi- 
mentation, low cost of iteration seems to make business more l ~ k e  sclence. Its broader 
effect, though, is to make business more like art" (p. xxv). The authors go on to build 
an artful framework employing the analogies oftheatrical production, extending beyond 
surface collaborat~on to the on-cue innovation that theater companies routinely achieve. 
In a similar vein, Stefan Thomke (2003) investigates experlmcntation in innovation, as 
it "encompasses success and failure; it is an iterative process of ~~nderstanding what 
doesn't work and what does" (p. 2). He reminds us that both results are equally impor- 
tant for learning. 
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Flnally, on a  elated top~c ,  Dee Hock (1999) has cha~acterized the organization of 
the 21" cent~iry organlzdtlon as a chnord The term chaord u a s  formed out of com- 
b ~ n ~ n g  the first three letters of the word chaos, w ~ t h  the first thlee le t te~s  from the word 
order Hock and other leadmg sclentlsts belleve that the prlmal y sclence of the next 
century w ~ l l  be the s t ~ ~ d y  ofcomplex, self-organ~zlng, nonlinear, adapt~ve systems, often 
referred to as coniplexlty theory or chaos theory (De Geus 1997. Wheatley 2001) They 
assert that I l k  Ing systems arlse and th r~ve  on the edge of chaos wlth just enough oldel 
to give them pattern, but not so much to slow t h e ~ r  adaptatton and learnrng T h ~ s  IS not 
~ ~ n l l k e  the challenge for ag111ty We ask Does t h ~ s  lepresent the larger parad~gm shift 
of w h ~ c h  a g ~ l e  methods are a part7 

5 CHALLENGES, DILEMMAS, AND CONUNDRUMS 

Ach~e \  Ing the f i ~ t ~ ~ r e  state I S  a challenge In ~tself-enhanc~ng, adaptrng, apply~ng, 
and scal~ng agrle approaches IS no easy feat In addrtion, several d~lemmas or 
con~rndr~lms have become ev~dent  I will smgle out three to d~scilss b ~ ~ e f l y  relat~ng to 
process, d~sc ip l~ne  and overs~ght 

The first contl oversy sirrounds the role of process In a g ~ l e  methods Typlcal vlews 
pit agilrty agalnst process, and agde methods agalnst process-lntenslke or mo~zunrer~tal 
models llke the softwale C a p a b ~ l ~ t y  Maturity Model (SW-CMME) (H~ghsmlth 2000) 
Pa~ilk (2001) takes a closer look at how such approaches are not entr~ely at odds and 
~llustrates how a development group follow~ng extreme programming m ~ g h t  s~multa- 
neo~lsly embrace CMM, at least up un t~ l  level 3 At level 3, the approaches dwerge 
Boehm (2002) and Boehm and Turner (2003) argue that dgrle and plan-dr~\ en methods 
each ha\ e d "home g r o ~ ~ n d  " They emphas~ze balance and attempt to make a case for 
hybr~d strategies Nevertheless, t h ~ s  s p l ~ t  between process and agll~ty has become a 
l ~ g h t n ~ n g  rod, rernforcmg entrenched posltlons and a s t r~ct  drawrng of lmes 

Fol example, Steven Rak~trn (2001) offers the follow~ng po~nted and skept~cal vlew 
in response to the kalues of agde developers He argues that the values on the r~gh t  
(below) are essential, w h ~ l e  those on the left serve as easy exc~lses for hackers to keep 
on rrresponsibly, throwmg code together with no regard for engineering drsc~pllne He 
pro\ Ides "hacker ~nterpretatlons" that turn agde value statements such as "respondlng 
to change oker followmg a plan" into chaos generators Rak~tln's hackel lnterpretatlon 
of "respond~ng to change over follow~ng aplan" ~sroughly "Great' Now I have a reason 
to avotd plann~ng and to just code up whatever comes next " He offers the followmg 
translat~ons 

Individuals and interactions over processes and tools 
Translation: Talking to people gives us the flexibility to do whatever we want 
in whatever way we want to do it. Of course, it 's understood that we know 
what YOLI want-even if you don't. 

Working software over comprehensive documentation 
Translation: We want to spend all our time coding. Real programmers don't 
wrlte documentation. 
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Customer collaboration over contract negotiation 
Translation. Let's not spend time haggling over the deta~ls,  it only interferes 
with our ability to spend all our time coding. We'll ~vork  out the kinks once we 
deliver something. 

Responding to change over following a plan 
Translation: Following a plan implies we would have to spend time thinking 
about the problem and how we might actually solve it. Why would we want to 
do that when we coi~ld be coding? 

While we mlght find reassuring appeal in the "sensible middle ground" (DeMarco 
and Boehm 2002). 1 suggest we closely examine our ass~imptions and first principles for 
agility and stability-to ensure that we do not fall into an easy trap of compromise. 
DeMarco and Roehm reassure us that "the leaders in both the agile and plan-driven 
camps occtipy varlo~is places in the responsible middle. It's only the overenthusiastic 
followers who o\:er interpret discipline and agility to unhealthy degrees" (p. 90). Alas, 
the challenges of agility and agile methods are only beginning to emerge; and innovation 
rarely comes from the responsible middle. 

A second controversy is related to process issues and it concerns the role of 
discipline. '4g1le proponents tend to see CMM as engendering bureaucratic, prescriptive 
processes. fostering a command and control environment. Process and discipline are 
viewed as of whole cloth In t h ~ s  reductive manner. Unfort~~nately, more subtle defini- 
tions of d~scipline (for example, self organizing, nonlinear, or adaptwe modes) have not 
yet been bro~ight to bear in this argument. 

Where does discipline fit in the context of agility? Under the auspices of agility, 
there must be some structure, order, and organization. We know that, in actuality, it 
takes time to speed tip, unless yo11 are simply cutting things out (Smith and Reinertsen 
1998). By extenslon, it takes discipline to be agile. What kind of discipline, albeit 
adaptive and self organizing, is at play in the agile environment? Here, new approaches 
to experimentation (Thomke 2003) and frameworks such as artful making (Austin and 
Devin 2 0 0 3 t w h e r e  the emphasis is on a method of control that accepts wide variation 
within known parameters-will help 11s arrive at new understanding. If we are to 
embrace agile methods and move forward, we must begin such inqury. 

The final dilemma concerns the matter of governance. At present, we are faced 
with two conflicting models-one for development which can be agile. but no equiva- 
lent for project management, for oversight and monitoring. As I have indicated already, 
acquisition program managers have expressed interest in their development teams ~ising 
agile methods. However, they are entirely at a loss to identify appropriate mechanisms 
that could be employed for monitoring and oversight of systems development. It is nai've 
to assume that oversight is antithetical to agile approaches, and thus once again we are 
challenged to reach beyond comfortable and convenient walls to explore new territory. 

6 CONCLUSION 

For agile approaches to be fully understood-to mature and to gain ground-we 
must consider what agility means as part of a larger landscape, and what type of shift 



lt marks In technology de\ elopment and In organ~zat~onal behavlor and change What 
are the drlx ers for the burgeoning Interest In a g ~ l e  methods' What habe we dlsco\e1ed7 

In t h ~ s  paper I step back to conslder these questtons, as Informed by my ~nvolve- 
ment In a multi-year research project on Quallty Software Development @ Internet 
Speed and ongolng research on dlffus~on theory 

I begln wlth a b r ~ e f  look at defimt~ons of aglllty, and conclude that agh ty  1s more 
than speed extending beyond to encompass n~mbleness, adaptab~hty, and resourceful- 
ness Then 1 d~scuss  the current state of ag~llty and Internet-speed software develop- 
ment, uslng case study findmgs from 2000 and 2002 

Oul case study suggests that a balanc~ng game has evolved w ~ t h  the shlftlng of the 
market and organ~/dt~onal enwronments over recent years In 2000, the peak ofthe dot- 
com boom was characterized by free flow of financial resources, severe constramts on 
ava~labl l~ty of qualified personnel, and very t ~ g h t  deadhnes Project actlvltles formed 
the focus for the baldnclng game and speed was to be achleved almost at all costs A 
new development process that depended on new software development cultures 
emerged We uere  also able to ~ d e n t ~ f y  e ~ g h t  d~stlnct practices character~zmg an 
Internet-speed software development process 

In 2002, we detected a s h ~ f t  from t h ~ s  build-everyth~ng gold rush to a resource- 
constramed, carefully mandged stable of jobs  As a res~dt  of the changlng market, the 
companies were m a k ~ n g  major adjustments to thelr project portfohos The busmess case 
became the prlmary vehlcle for selectmg projects for ~ n c l u s ~ o n  or contlnuatlon wlthln 
the portfol~o Managers were cherry picking the best projects to meet their customers' 
needs Denled the resources to bu~ld products w~thout a clear econom~c just~ficat~on, 
project managels were consoltdatmg product development to embrace construction of 
fewer products The major internet speed development values pers~sted, such as parallel 
development, llmlted mamtenance and documentat~on, frequent releases, etc These 
factors were, and st111 remaln, necessary to mamtaln customer satlsfactlon and compete 
In the more focused marketplace 

The f~ i t~ l re  holds key challenges for a next generation of agde approaches Of 
part~cular note are the need to (1) loosely Integrate and propagate a g ~ l e  approaches for 
development, deployment, and knowledge transfer, and (2) tackle the I S S L I ~  of scal~ng 
to lnvestlgate optlons for dglle approaches and opportunltles that can span organlzat~ons 

Flnally, I conclude u ~ t h  a short d~scusslon of c o n ~ l n d ~ ~ l m s  and d~lemmas The first 
ofthese controversies surrounds the role of process In a g ~ l e  methods Typical vlews p ~ t  
agil~ty agalnst process, and a g ~ l e  methods agalnst process-lntenslve or monumental 
models These are vlems that we must get past, at the same tlme as we reslst the trap of 
too-easy compromise 

The second contro\ersy also relates to process ~ssues  and concerns the role of 
dlsclpllne A g ~ l e  proponents tend to see CMM as engendermg bureaucratic, prescrlptlve 
processes, foster~ng a command and control environment Process and d l sc~p l~ne  are 
v~ewed  as cut from whole cloth In thls llmlted manner Unfortunately, more subtle 
definlt~ons of dlsc~plme (for example, self organlzlng, nonlmear, or adaptwe modes) 
have not yet been brought to bear In t h ~ s  d~alogue Where does dlsc~pllne fit In the 
conte t of aglllty? If u e  are to embrace aglle methods and move forward, ,Je must 
begm t h ~ s  lnqulry 

The thlrd and final controversy relates to governance We must lnvest~gate 
appropriate and meanmgful mechanisms that can be employed for monltorlng and 
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oversight o f  projects using agile methods.  If w e  d o  not d o  so,  agile methods  will never 
c o m e  o f  age  in large programs. 

Agility in software development has ~ m p l i c a t ~ o n s  for o rganiza t~onal  agility-and 
the  shift to  agile methods and models  signals a larger transformation in the  workplace 
and the o r g a n k a t ~ o n  o f  the  21" century. A s  w e  have noted, this  transition state is 
turbulent, marked by continuous change.  No clear o r  easy solutions have resulted. T h e  
transformation is a work in progress, one that is  b y  n o  means complete. T o  be  realized, 
it invites investigation across a range o f  disciplines and Initiatives, including organiza- 
tional development, diffusion o f  innovations, process iniprovenient, knowledge nianage- 
ment,  complex adaptive systems,  chaos theory, systems thinking, software engineering, 
and  information systems. 
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Working Group 8.6 has existed for more than 10 years now. During this period, members 
have continuously challenged the work of the group. Recently, researchers at the Copenhagen 
Business Schcol conducted an interim review of the group's work in the fonn of a literature 
analysis of all WG 8.6 conference contributions. That review concludes that WG 8.6 works 
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toward and within its own aim and scope declaration, but that there are a number of challenges. 
One is that WG 8.6 has no joint tenn~nology and no shared theoretical basis. One recom- 
mendation from the review team. therefore. was that beyond researching new technologies like 
mobile mforniation system and management fashions and fads such as business agility, WG 8.6 
should stay with its roots and do work to explicitly contribute to IT diffusion theory and 
terminology. On the basis of this interim rewew. a group of founding, regular. less-regular, and 
more-recent members of WG 8.6 take a brief look back and a more extended look forward to 
discuss the achievements and the future challenges of WG 8.6. 

The participants of the panel w ~ l l  provide t h e ~ r  positions in 10-15 minutes statements. 
Robert W. Zmud, Michael F. Price College of Business, University of Oklahoma, is a 

founding member of WG 8.6 and has contributed to the group's work in various ways. His 
position comprises a request to broaden the field of diffus~on and adoption research to include the 
adoption, diffusion, and transfer of entities (infonnation, kno\vledge, business practices. best 
practices, etc.) that are associated with IT and to place more emphas~s on end-stage outcomes 
(e.g., de-adoption, infusion, institut~onalization). 

Gonzalo Leon Serrano. Department of Telematic Systems Engineering, Technical 
University of Madrid, is a foundmg member of WG 8.6. but has not been an active participant 
in the group's work for several years. From Ins recent experience as an adviser for the Spanish 
government, he discusses the way that governments and the European Commission are addressing 
the technology transfer and diffusion issue and its consequences. His request is to integrate these 
issues into the group's work. 

Eleanor H. Wynn, IT Innovation at Intel Corporation. recently jointed WG 8.6 and 
organized one of  its conferences. She sees a future challenge in extending the concept of 
diffbsion and adoption into the area of complex systems and social network dynamics. Based on 
her work on adaptive systems modeling of distributed servers and d~stributed engineers in an IT 
service organization, she discusses the challenge of  embedding innovation diffusion in a socio- 
technical network of software engineers into the group's work. 

Tor J. Larsen. Department of Leadershy and Organizational Management, Norwegian 
School of Management, is a founding member of WG 8.6 and has organized two of the group's 
conferences, as well as participating in nearly all others. He is occupied with the fundamental 
issue of tenns employed by the group and what they might mean. Thus, he brings forward the 
demand to work harder on answering the question of what dijfi~sion actually means. In this 
context, he argues for con~paring the group's concepts with others sucli as advertising. marketing, 
and consultancy. 

E. Burton Swanson, Anderson School of Management, UCLA, is a founding member of 
WG 8.6 and has participated in a number of ~ t s  conferences. His startingpoint arises directly from 
the interim review, literally taking the challenges presented and providing ideas of how WG 8.6 
can overcome its apparent shortcomings. 

Karlheinz Kautz, Department of Informatics. Copenhagen Business School, is a founding 
member of  WG 8.6 and has participated in all of the group's conferences. As one of the authors 
of the interim review of the group's work, which is included in this volume, he will briefly 
introduce that document and otherw~se act as facihtator. 
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Agile software development challenges traditional software development methods. 
Rapidly changing environments, evolving requirements, and tight schedule constraints 
require software developers to take a fast cycle approach to the process of software 
development. Agile software development occurs in a dynamic and learning environ- 
ment rather than in a mature and standardized software market (Cockburn 2001). Agile 
methods support shorter project lifecycles in order to respond to complex, fast-moving, 
and competitive marketplaces. The features of the system emerge throughout the 
development process, while heavily relying on feedback from the customer. 

The rise of software development on Internet time has created tremendous interest 
among practitioners in agile development. Organizational agillty, the ability to react 
quickly and flexibly to environmental or market changes, IS an intended outcome ofthe 
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use of agile methods (Goldman et al. 1995; Newman et al. 2000). Best known a g ~ l e  
methods include extreme Programming (Beck et al. 1999), SCRUM (Schwaber and 
Beedle 2002); feature-driven development (Palmer and Felsing 2002). dynamic systems 
development method (Stapleton 1997), Crystal family (Cockburn 2001), and agile 
modeling (Ambler 2002). Vanations of accelerated software development techniques 
have been presented as Internet time development (Cusumano and Yoffie 1999), Internet 
speed development (Baskerville et al. 2001), short cycle time development (Baskerville 
and Pries-Heje 2004), agile development (Aoyama 1998), Web development (Vidgen 
2002), high speed development (Baserkerville et al. 2003), etc. 

Although there is strong interest among researchers and practitioners on the use of 
agile methods, current knowledge on their applicability and effectiveness is fragmented 
and limited to the speclfic aspects of agile development. The applicability of the agile 
approach is constrained by several factors such as project size and type, experience level 
of project personnel, and committed customers. Beyond a few case s t ~ ~ d i e s  and surveys 
(e.g., Grenning 2001; Rumpe and Schrder 2002), the effectiveness and applicability of 
agile methods have been the subject of debate (Boehm 2002). Organizations are 
reluctant to adopt agile methods unless they are convinced by the benefits oftaking this 
new approach (Lindvall et al. 2002). 

The panel will address the ongoing debate in the software development community 
on the applicability and effectiveness of agile methods by addressing the topic: "Agile 
Software Development Methods: When and Why Do They Work?" The panel will 
explore the characteristics of the organizational and project environment as well as the 
variety of practices that make agile methods successful. 

Balasubramaniam Ramesh will introduce the panel and br~efly explain the 
ongomg debate on the applicability of agile methods. 

Pekka Abrahamsson will briefly compare the characteristics of popular agile 
methods and ident~fy the common features of these methods and how they contribute to 
successful projects. 

AIistair Cockburn will describe how specific agile practices have been 
s~~ccessfully employed in industrial practice and provide insights into the nature of the 
project environments in which agile methods are appropriate. 

Kalle Lyytinnen will discuss how discuss how agile methods may provide dynamic 
capabilities and foster hyper-learning to achieve agility. 

Laurie Williams will discuss how specific practices such as pair programming lead 
to deslred project outcomes such as fewer code defects, shorter cycle time, and higher 
job satisfaction. 

Each of the panelists will also identify the project environments in which agile 
methods are unlikely to be successful and suggest the characteristics of environments 
where they are appropnate. 

REFERENCES 

Ambler, S. W. Agile Modeling, New York: John W ~ l e y  and Sons, 2002. 
Aoyama, M.  "Web-Based Agile Software Development," IEEE Software (15:6), 1998, 

pp. 55-65. 



Ramesh et nl /Agile  soft^ are Development Methods 373 

Baskerville, R.. Lev~ne,  L., Pr~es-Heje, J., Ramesh, B., and Slaughter, S. "How Internet 
Software Compan~es Negotiate Quality," IEEE Computer (34:5),2001, pp. 5 1-57. 

Baskerv~lle, R.. and Pries-Heje, J. "Short Cycle Time Systems Development." 
Irfornlntion Sj.~tems Journal (14:2), 2004, pp. 237-264. 

Beck, K., Hannula, J.. Hendrickson, C., Wells, D., and Mee, R. "Embracing Change 
with Extreme Programming," IEEE Computer (32:10), October 1999. pp. 70-77. 

Boehm, B. "Get Ready for Agile methods, with Care," IEEE Computer (35:1), 2002, 
pp. 64-69. 

Cockburn, A. "Agile Software Development," in The Agile Software Developnzent 
Series, A. Cockbum and J. Highsmith (Eds.), Boston: Addison Wesley Longman, 
2001. 

Cusuniano, M.. and Yoffie, D. "Software Development on Internet Tlme," Computer 
(32: lo), 1999, pp. 60-69. 

Goldman, S., Nagel, R., and Preiss, K. Agile Competitors and Virtual Ot~ganizations, 
New York: Van Nostrand Reinhold, 1995. 

Grenning, J .  "Launching XP at a Process-Intensive Company," IEEE Software (18:6), 
2001, pp 3-9. 

Lindvall, M.,  Basllr, V. ,  Boehm, B., Costa, P., Dangle, K. ,  Shull, F., Tesoriero, R., 
W~lliams, L., and Zelkowitz, M. "Empirical Findings in Agile Methods," in 
Proceedings of the XP/Agile University 2002: SecondXP CJmverse and First Agile 
Universe Conference, Chicago: Springer-Verlag GmbH., 2002, pp. 197-207. 

Newman, W.. Podgurski, A., Quinn, R., Merat, F., Branicky, M., Barendt, N., Causey, 
G., Haaser. E., Kim, Y.,  Swaminathan, J., and Velasco, V. "Design Lessons for 
Building Agile Manufacturing Systems," IEEE Transactions on Robotics and 
Azltonzation (16:3). 2000, pp. 228-238. 

Palmer, S. R., and Felsing, J.  M. A Practical Guide to Feature-Driven Development, 
Upper Saddle River, NJ :  Prentice-Hall, 2002 

Rumpe, B., and Schrder, A. "Quantitative Survey on Extreme Programming Project," 
in Proceedings of the Third International Conference on extreme Programming 
and Agile Processes in Software Engi?zeering, Alghero, Italy, 2002, pp. 95- 100 
(available online at http:llwww.xp2003.orglxp2002/attilRumpe-Schroder- -Quanti- 
tativeSurveyonExtremeProgrammingProjects.pdf; accessed February 18, 2005). 

Schwaber, K.. and Beedle, M. Agile Software Development with SCRUM, Upper Saddle 
River, NJ: Prentice-Hall, 2002. 

Stapleton, J. DSDM: The Method in Practice, Reading, MA: Addison Wesley, 1997. 
Vidgen, R. "Constr~~cting a Web Information Systems Development Methodology," 

Information Systems Journal (12:3), 2002, pp. 247-261. 



THROUGH INFORMATION 
TECHNOLOGY MANAGEMENT 

V. Sambamurthy 
Michigan State University 

East Lansing, MI U.S.A. 

Robert W. Zmud 
University of Oltlahonzn 

Norman, OK IIS.A. 

Arun Rai 
Georgia State University 

Atlanta, GA U.S.A. 

Robert Fichman 
Boston College 

Bostoi~. MA US.A 

1 OVERVIEW 

Agility is the organizational ability of a firm to cont in~~al ly  sense promising 
competitive opport~ln~ties and respond through innovative moves in the form of new 
product introductions, new process improvements, new alliances, or other similar 
competitive actions. Given the intens~fying nature of competition, globalization, and the 
high velocity of economic cycles, agility has become a prominent issue of interest to 
business and Information Systems professionals. Research attention to the connections 
between information technology management and business agility has begun to grow. 

The goal ofthis panel is to offer alternat~ve concept~ializations and perspectives on 
the enabling role of information technology management to develop agility as an 
organizational capability. The panelists develop conceptualizations that are anchored 
in different boundary disciplines for information technology management: strategic 
management. supply chain management, complex adaptive systems, and real options. 
Three questions are examined by each panel member. 



1 .  What is a significant challenge in promoting organizational attention to agility? 

2 What concept~lal frameworks w ~ l l  g u ~ d e  a better understanding about how to over- 
come these challenges in organizat~ons? 

3. What are the emerging implications for pos~tionmg ~nformation technology 
management as an enabler of agility? 

2 POSITIONING IT MANAGEMENT AS A DIGITAL 
OPTIONS GENERATOR FOR AGILITY 

V. Sambamurthy, Eh Broad Graduate School of Management, 
Michigan State University 

Existing conceptualizations of agility define ~t as the organizational ability to sense 
opportunities and threats in the business environment and respond through the 
appropriate assets and capabilities to seize those fleetrng windows of competitive 
opportunities. Agility is regarded as an important organizational capability for 
contemporary firms. Studies have found that agile firms o~~tperform other firms because 
of their ability to continually launch competitive moves. However, the role of agility 
in formulating corporate strategy is not f~illy resohed. Agilrty tends to be equated more 
with the exploration activities of firms. Therefore, an excessive focus on agility could 
lead to a lopsided investment in exploration capabilities to the detriment of exploitation 
and harvesting of current competitive position and capabil~ties. Therefore, there is a 
need to understand how firms balance attention to agil~ty as another strategic behavior 
rather than an end in itself. This presentation will de\ elop a poi-tfolio perspective about 
strategic behaviors in corporate strategy that mcludes agility as one desirable behavior 
and capability. 

Further, this presentation argues that information technology assets and capabilities 
provide firms with digital options to enable therr portfolio of strategic behaviors. Based 
on ongoing field research, the presentation will ontline the different ways in which 
information technology management could enable the portfolio of strategic behaviors 
and capabilities. The presentation will offer some ~mplrcations for research and practice 
on the role of IT management in enabling business agility. 

3 THE ROLE OF AGILITY IN ENABLING MARKET 
POSITION: IMPLICATIONS FOR INVESTMENTS 
IN IT ASSETS AND CAPABILITIES 

Robert W. Zmud, biichael Price College of Business, University of Oklahoma 

Crafting business strategies that produce, relative to competitors, above average 
returns has never been easy. Essentially, the aim is to positlon the firm within a product- 
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market space such that the firm 1s able to p ~ o v ~ d e  a u n l q ~ ~ e  value proposltlon wlthm the 
product-market space If a firm 1s alone In a blable ptoduct-market space, the firm 
cleally holds a unlque value proposltlon Such a state ]fit  ever exlsts, does not last long 
as competitors ~ 1 1 1  quickly enter p~oduct-market nlches that are seen as generatmg 
above average returns What IS cruclal, then, IS both establishmg a p~ofitable strategic 
posltlon and then bemg able to sustaln the posltlon ovel tlme 

Schola~s studymg how firms ebolve then strateglc posttlons ha\ e observed that two 
very d~fferent types of strateglc actlons are necessary explo~tattve and exploratory 
Exploitat~ve strategic actlons refer to systematic efforts d~rected to constantly ~mpr  o ~ e  
the conipetencles assoc~ated wlth an ex~stlng strateglc posltlon Exploratory strateg~c 
actlons, on the other hand, refer to extempolaneous efforts dtrected at discobermg new 
s t ~ a t c g ~ c  posit~ons or new competencles that m ~ g h t  be lnstruniental In creatlng new 
strateglc pos~tlons Exploratory strateglc actlons create new product-ma~kets Once a 
new product-market IS created, firms w t h  favo~able strateglc pos~tlons In the product- 
market strive to explo~t  t h e ~ r  posltlon in order to sustaln the poslt~on Other (known and 
unknown) competitors, however, engage In explorato~j  strateglc actlons In efforts to 
supplant this product-market through ~ t s  ~ a d ~ c a l  transfolniatlon or through the creatlon 
of substitute product-markets Inattent~on by an explortlng firm to the behaviors of the 
explormg firms carry the threat of lockrng a firm out of these emeigmg and attractwe 
product-market spaces 

Strateg~c agll~ty, of varying forms, as well as I7 Investments, of ~ a r y ~ n g  forms, are 
both requtred In enablmg firnis to undertake explo~tative and explo~atory strateglc 
actlons Conceptual models are presented that suggest, glben d~fferliig ma1 ket envlron- 
ments and the nature of the strateg~c a g ~ l ~ t y  requ~red w~thln these market envlronments, 
appropriate levels of Investment in both IT assets and IT cnpab~l~ttes It IS ant~c~pated 
that these conceptual models w ~ l l  prove usefid to executlbes d e w  ing to appropriately 
ahgn thelr levels of IT investment to spec~fic strateglc posltlons 

4 A BUSINESS NETWORK PERSPECTIVE ON 
DIGITALLY-ENABLED AGILITY 

Arun Rai, Center for Process Innovation and Department of Computer Information 
Systems, Robinson College of Business, Georgia State University 

The architecture of an Interfirm busmess network has a p ro fo~~nd  Impact on ~ t s  
a g ~ l ~ t y  and that of ~ t s  member firms It shapes the capdb~llty of bus~ness networks to  
dynamically balance emergent and pred~ctable behawor Complex adaptwe systems, 
coupled wlth related theor~es on networks and allocat~on of decwon r~ghts,  offer power- 
fill theoret~cal perspectives to ~ d e n t ~ f y  speclfic architectural cons~deratlons for busmess 
network agll~ty These conslderatlons are (1) the r elatwe dlrtrlbiltzon of hub and mche 
nodes and t h e ~ r  networkmg tles, (2) theprobabdlstlc d~strlb~ltlon ofthe set ofnodes and 
t h e ~ r  Interconnections, ( 3 )  the degree ofaggr egatlon and dlmenslonalzty of mformatlon 
and dec~sion rules, and (4) the degrce ofhonlogenelty of lnterpretlve and behaworal 
schema The lmpl~cat~ons of these archltectu~al constderatlons for d~g~tal-enablement 
of busmess network a g ~ l ~ t y  w ~ l l  be evaluated and ~llustrated uslng best pract~ce 
exemplars 
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5 THE RELATIONSHIP BETWEEN REAL OPTIONS 
THINKING AND ORGANIZATIONAL AGILITY 

Robe17 F~chman, College of Business, Boston College 

Flexible information technology platform technolog~es are widely seen as key 
enablers of organizational agility. Yet, the uncertainty that attends IT platform 
investments renders traditional valuation approaches (e.g., based on NPV or ROI) 
wholly ~nadequate. Such approaches ignore the value oftwo forms of flexibility: (1) the 
value that flows from flexibility in how an investment project is managed, and (2) the 
value that results from flexibility in what the project produces. i.e., the degree of 
f lexib~l~ty infused in the delivered platform itself In response, a growing stream of 
research has advocated the application of options thinking to the valuation of uncertam 
IT investments. Early work focused on the application of real options pricing models 
to quantify investment value. However, these models are just the tip of the options 
t h ~ n k ~ n g  Iceberg. No value will come from real optlons unless an organization has 
adopted a compatible management philosophy. In this presentation, Fichman I will 
present real optioi~s injilsioiz as a construct to capture the extent to w h ~ c h  a firm has 
assimilated a management philosophy based on options thmking. He will argue that real 
options ~nfusion has three dimensions: the extent of options-oriented v a l ~ ~ a t ~ o n  tools: the 
extent ofoptions-oriented project management processes; and extent of options-oriented 
organizational culture or norms. He will then explore the relationship between real 
optlons infusion and two types of agility. In particular. Fichman will argue that options 
~nfuslon can be viewed as a complementto agile software development methods, and as 
an antecederlt to business agility. 
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