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Process innovation costs in supply networks: a symesis

Abstract

This paper provides a synthesis of the literatur¢he costs incurred by organizations
that develop, adopt, and use interorganizationaicgss innovations in supply
networks. A review of the literature in this areaggests that innovation costs
influence the pattern of adoption. There is, howegadack of consensus about what
these innovation costs entail. Based on a revieinrajvation literature in the area of
information systems this paper develops an integratframework of
interorganizational process innovation costs. Treméwork identifies six broad
categories of costs (both tangible and intangibh@ map onto different stages of
organizational innovation: development and iniaticosts associated with the
generation of an innovation; switching costs areldbst of capital associated with the
acceptance stage; and implementation and relaticwdts associated with
implementation. The framework serves not only @aoize existing literature and but
also to provide the impetus for future research the role that different categories of

costs play in shaping interorganizational procaeasvation in supply networks.



Introduction

The study of the development, adoption and usenobuations has long been of
interest to scholars from a wide range of discgsifFarrell and Saloner 1985; Rogers
1995; Thompson 1965; Utterback and Abernathy 19a%jd 1982). The adoption of
innovations has been conceptualised either as@gsmf communication, where the
pattern of adoption reflects the pattern of infotioraflow about the innovation, or as
a process of individual decision making, whereghtern of adoption is determined
by the profitability of adopting an innovation (Awell 1992). Both
conceptualisations have informed the study of imtion (Attewell 1992) and a great
deal of effort has been devoted to identifying thetors that influence the adoption
and use of innovation in organizations. This pdpeuses on one of these factors:
innovation cost. There are three reasons for tiesd. Firstly, existing literature has
shown that innovation costs play a significant rolshaping the innovation process.
For example, the cost of technology acquisition #mel cost of capital have been
found to be significant impediments to the adoptidradvance technologies in the
manufacturing sector (Baldwin and Lin 2002). Reskeahas also found that
developing a value proposition that clarifies tlosts (and benefits) associated with
investment in innovation enables organizationsXplat technological innovations
successfully (Chatterjeet al. 2002). Secondly, current innovation research fails
recognise the complexity of the cost variable. lstrinstances cost is considered as a
single, high-level variable that gives only a prtepresentation of the total cost. For
example, Chwelogt al. (2001) consider the “the financial costs of depeig and
implementing” an electronic data interchange (EBystem, Attewell (1992)

discusses the cost of equipment, and Farrell arapi&h (1988) concentrate on



switching costs. While considerable attention ha&enb paid to identifying the
different types of benefits that accrue to orgamire that adopt innovation (see for
example the studies of Chwelesal. 2001; lacovolet al 2006; and Mukhopadhyay
et al 1995 in the information systems innovation litara), no attempt has been
made to identify and synthesize the different co#is a single coherent framework.
For this reason we focus on the costs, rather dmathe benefits of innovation. In
doing so, we are not attempting to downgrade thponance of benefits, but
recognize that considering the two in a single pap# make this paper unwieldy.
Thirdly, organizational innovation occurs in stagéeompson 1965). While existing
literature has analysed the different activitiegolaed in the various stages of the
organizational innovation process (Cooper and Znig90; Damanpour and
Schneider 2006; Kwon and Zmud 1987; Pierce andd2elld977) no attempts have
been made to apportion costs to different stagesteTlis no directing and organizing
framework to facilitate an understanding of thetsdbkat arise during the innovation

process.

The purpose of this paper is to develop a framewioek clarifies the different types
of costs that organizations incur during the lifegiof an innovation. In doing this we
have been guided by the research question: “Wlsdt @ve incurred by organizations
during the different stages of the organizationabvation process?” To address this

guestion we have employed a literature survey.

The framework developed in this paper focuses deranganizational process
innovation in the supply network context. In sdlegta clearly defined innovation
area, that of supply networks, we address thecismti levelled at much of innovation

research (Zmud 1982) that it neglects the contexthich innovation takes place.



Companies operate in business networks (Wilkinsad &oung 2002) in an
environment in which the activities of agents baydhe boundaries of the focal
organization can have an impact on the succesailard of the organization. Supply
networks have become the focus of much researcticydarly in the last decade, as it
has been recognized that organizations develop rigfworks of inter-organizational
links that are increasingly seen as the locus forovation and value creation
(Edwardset al. 2004). Supply networks have been defined asrGotenected entities
whose primary purpose is the procurement, use,t@m$formation of resources to
provide packages of goods and services’ (Harlahdal. 2001 p. 22). Network
participants are linked through the receipt of esdend the transmission of goods or
services. Increasingly, members of supply netwarkeract through information

technology applications, and notably through intgaoizational information systems.

In discussing interorganizational process innovettizve are specifically referring to
those innovations, almost exclusively in the formimformation systems, which
transcend organizational boundaries and which ammntprove processes at the
interfaces of different organizations within supplyetworks. For example
interorganizational information systems such as §Btems and web-based ordering
systems are used to facilitate transactions betwaganizations within supply
networks and to ensure that the maximum value tisaebed by automating routine
transactions. Track and trace technologies suchad® frequency identification
(RFID) technologies are used to support logisticanagement. Because of the
dominance that interorganizational information egsé have acquired in supporting
interorganizational processes within supply networke draw primarily on the

information systems literature in our review to omh the development of a



framework of costs associated with inter-organoseti process innovation.

Our review of the innovation costs during the eliént stages of organizational
innovation process contributes to developing aebatnhderstanding of the factors
shaping organizational innovation processes owv@e.tiA granular approach to
studying innovation costs is also of benefit tocgiteoners as it helps to clarify the

cost inputs into the innovation cost-benefit aniglys

The paper is divided into four sections. We begin describing the methods
employed during our literature review process. Tiki$ollowed by a review of the
existing literature that has sought to analyse medsure the costs associated with
innovation adoption and to assess the influencetiiese costs have on the likelihood
of adoption. The next section draws on these stutiedevelop a framework that
builds a typology of the different categories of stso associated with
interorganizational process innovation during tifeeent stages of the organizational
innovation process. The paper concludes by disoggbkie implications of the study

for practice and for research.

Methodology

Articles for inclusion in the literature review veefirst identified by carrying out
database searches using the key words interorg@mah innovation, cost, and
information system. Initially the search focusedtba information systems literature
as representing the most likely source of matesialinterorganizational process
innovations. We used two databases, ABI Inform gBest) and JSTOR (limiting the
search to business, economics, finance and sogigdognals) to ensure coverage of

the information systems, supply chain and econorhtesatures. The searches



included full text and were limited to scholarlytieles only. The initial searches
yielded 1,640 titles. The titles were screened deniify those that related to
information technology adoption and cost (manyches could be excluded simply by
reading their titles, which clearly indicated tllaé focus of articles did not relate to
mainstream management in general and technologgtiadoin particular). If there

was some doubt the abstracts were skimmed to ¢h#ek article considered costs of
adoption. This process yielded fifty-two abstrdcisdetailed reading. From detailed
reading of the abstracts twenty-two initial artgcleere identified for full reading.

Articles which discussed costs only in the broadesins when considering
technology acquisition were not included among dhticles selected for in depth
reading if the authors treated cost indirectly agpaat of a different construct
(including terms such as “organizational readiness™elative advantage”) or if the

costs were simply included as a single high levaiable (“the financial costs of

adoption and use”). Case studies of technologyisitipen where costs were specific
to the technology and where no specific break dofwost could be identified were
also excluded at this stage, as were articles wtherecost variable was not clearly
explained. This left articles where the authorduded a finer-grained categorization
of the costs associated with innovation or wherey thooked specifically at a

particular category of adoption costs and/or thpaat of costs during the different
innovation adoption stages. Restricting the foctishe work to articles in which

authors attempted to give a more granular viewostis in line with our research
objective to identify the different categories afsts and their impact on innovation

process.

We then adopted a snowball approach, reading estielferenced as referring to cost



within the papers initially identified. This wascessary for two reasons. Firstly,
some articles referred to specific types of cosgt,did not explain the costs precisely.
For example, Zhuet al. (2006) identify switching costs as a critical adle
influencing process technology adoption but dopretisely define the nature of the
switching costs involved, referring simply to aes in the economics literature,
notably Klemperer (1987; 1995). To clarify the dint types of switching costs we
therefore looked at the economics literature (foamreple the works by Klemperer,
Farrell and Saloner (1988) and Tang and Zannet@32)). In doing this we kept in
mind Tranfield et al!s (2003) argument that “...studies need to consicless-
disciplinary perspectives and alternative ways imclwv a research topic has been
tackled” (p. 214). Secondly, some of the artickfenred to material that had not been
identified in the initial search and which providediditional, or even a fuller,
explanation of costs. This process added eightlestito the twenty-two originally

identified in the information systems literature.

Articles were read by both co-authors independewotigientify the cost types and we
then placed these types into broad categories.types were refined gradually as
more articles were identified. We started with otliyee broad categories of costs:
development, acceptance and implementation. As &re wonducting the review, we
identified different subcategories; for example, diéerentiated between internal and
external development costs. The refinement of thet types continued until all the
costs identified in the articles could be fitteddan the headings included in the

framework.



The cost of innovation adoption

Cost versus benefit

The process of organizational innovation is shapgdooth innovation costs and
innovation benefits. For example, the perceivedbaetefit offered by an innovation

has been shown to influence organizational adofgiamsfield 1993). While this net

benefit implicitly includes innovation costs, massearch has focused on clarifying
the different types of benefits (Johnston and ¥itd988), rather than on examining
the cost construct. A brief search of the literatan interorganizational process
innovation revealed several studies that analysarttpact of perceived benefits on

innovation adoption as a disaggregated and wekldeed construct (see Table 1).

Insert Table 1 about here

In contrast, the impact of innovation costs on argational adoption is generally
studied with cost considered only as a single caostFor example, in their model of
EDI adoption, Chwelo®t al. (2001) identify seventeen different types of pareg
benefits associated with EDI adoption (p. 319) whibsts are simply measured as the
perceived direct financial costs associated witH Bfoption and use. Similarly, in
their research measuring the adoption of EDI onllsarganizations, lacovoet al.
(1995) include eight categories of perceived besieiin contrast, costs are measured
as part of a general construct ‘organizational ireegs for EDI', and are simply
shown as installation and integration costs. Redgtifew studies (Premkumat al.
1994; Zhuet al. 2006) include a detailed analysis of innovatiostsas an explicit
factor shaping adoption. This is unsurprising gittestt costs are generally considered

to be easier to calculate than benefits (Ietral. 1997; Tornatzky and Klein 1982).



In assessing the business value associated withaB@ption, Mukhopadhyagt al.
(1995) argue that while “the stream of costs oireetcan be identified, the incidence
of benefits over time is harder to quantify” (p.0l5Researchers have focused on
what has been perceived as the difficult task ehidlying and measuring different
benefits of innovation and their impact on innowatiadoption, rather than on the
relatively ‘easy’ task of accounting for the costewever, as Irangt al argue, “[t]he
costs of IT/IS often appear more tangible in natbeeause the assumptions and
dependencies on which they are based are oftefulhoacknowledged, or are poorly

understood” (p. 700).

It also can be argued that for some technologieg\uation costs are not important in
determining diffusion and adoption. For consumerdprct innovations such as the
iPod, where adopting an innovation is likely topde a perceived social advantage,
users are unlikely to be sensitive to price. Indeeatheap product might be less
attractive to adopters, who feel that the sociahea associated with the product
would be compromised by it being available to Hibwever, innovation costs have
been found to be a significant factor in shaping dldoption of interorganizational
process innovations. For example, the financialscassociated with the development
and implementation of EDI systems have been shownfluence the intent to adopt
EDI (Chweloset al. 2001; Premkumaet al. 1994). The influence of these perceived
financial costs on adoption was found to be everatgr than that of the perceived
benefits (Chwelo®t al. 2001). Similar results have been found for thepéda of
open standard interorganizational information systefor which adoption costs were

shown to be significant drivers of adoption (Ztwal. 2006).



The importance of innovation costs in explaining #doption of interorganizational
process innovations is due to the specific charnatites of this type of organizational
process innovation. Unlike consumer product inniovat organizational process
innovations in general, and interorganizationacpss innovation in particular, do not
simply involve buying and installing equipment; yheften require significant
changes to the current organizational processepmautices (Swanson, 1994; Zmud
and Apple 1992). Incorporating innovations into tbeganizational routines and
processes takes time and considerable financialiress and is often more expensive
than the original installation of the technologicadjuipment (Bouchard 1993).
Precisely because the incorporation of organizatiomnovations requires significant
financial investments, the perceived costs of aggional innovation are likely to be

major factors in shaping the adoption decision.

Table 2 summarises the studies included in thievethat have discussed innovation
costs. In total, thirty sources describing innosatadoption costs in supply networks
have been found to contain relevant material. Tin&l tolumn of Table 2 identifies

the type of costs identified in each article.

Insert Table 2 about here

A framework of innovation costs and innovation stags

Organizational innovation is often viewed as a dhstage innovation process:
generation, acceptance and implementation (Thomd€&b; Pierce and Delbecq
1977). The three-stage model differentiates betwkegenerationof an innovative

idea or proposal, thacceptanceof an innovation as represented by an organizaition

mandate for change, and timeplementatiorof the innovation such that it becomes



ingrained within the organizational behaviour. Sahgent innovation research has
expanded on this original three-stage model, andewdther stages have been
identified they can readily be mapped onto Thomfssasriginal three stages
(Damanpour and Schneider 2006) (see Table 3). Merethe three-stage model of
organizational innovation proposed by Thompson §)96 widely considered in the
innovation literature to be the most representadiveé conceptually straightforward of
the innovation models (Damanpour and Schneider ;260%n and Zmud 1987;
Pierce and Delbecq 1977; Swanson 1994; Zmud 1%8#t)these reasons we have

chosen Thompson’s (1965) model as the underpirstage model in this analysis.

Insert Table 3 about here

Based on a synthesis of the literature that consithe innovation, adoption and use
of information systems to support interorganizagigorocesses in supply networks it
is possible to identify how different categoriescobt map onto the different stages of
organizational innovation (see Figure 1). The déf¢ categories of costs are
summarized in Table 4rhe table identifies six broad categories of inimracosts
which can be applied to organizations seeking t@lement interorganizational
process innovations: development and initiationtakiring the generation stage;
switching costs and cost of capital during the ptargce stage; and implementation

costs and relational costs during the implememntattage.

Insert Figure 1 about here

Insert Table 4 about here
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Generation Stage

The process of innovation adoption starts withdbaerationof an idea or proposal
that, when adopted and implemented, will resubkome change within the adopting
organization (Thompson 1965). One of the diffi@dtiin comparing research in
innovation is that writers use the same languagedan different things. This can be
seen, for example, in the writing of Damanpour aoeauthors, who use the term
‘generation’ to refer specifically to the in-housevelopment of innovations and
‘adoption’ to describe the acquisition of an inntiea developed by an external body
(Damanpour and Wischnevsky 2006; Gopalakrishnan Rawchanpour 1997). This
clear distinction between different early stageswnbvation is helpful in our analysis,
where it is useful to be able to distinguish betw#®se organizations that innovate
through research and development activities andseththat import ideas and
technologies from other sources. In order to awamdfusion we will use the term
‘developer’ to refer to those organizations thavedep innovations in-house and
‘acquirer’ to discuss those that acquire technolayernally and whose core
innovation is the processes and ways of workingt tharound the acquired
technology. Translated into Thompson’s three-stagmdel, this means that the
generation stage involves either (i) the develognoéran innovation by developer
organizations, through a set of activities by whichew process is developed; or (ii)
the acquisition of an innovation by acquirer orgations, employing a set of
activities through which the acquirers become awérthe potential of an innovation
developed outside the organization and take stedwing the innovation into the
organization. Organizations can therefore incur ttypes of costs during the

generation stage: development costs for developers, awareness building costs

11



(which we here term ‘initiation costs’) for acquise

Development costs

Internal development generally results from, arrthfer enhances, core competencies,
and allows developers to appropriate more of thefiter from that innovation
(Gopalakrishnan and Bierly 2001). In the context mliarmaceutical process
innovation, Pisano (1997) defines the process iation development cost as “the
total number of hours spent by scientists and emgsdeveloping the process, ...
from the initiation of process research to the sasful validation of the process at
commercial scale” (p. 147). The same definition barapplied to interorganizational
processes. Internal innovation development caméedsult of in-house research and
development activities of a sponsoring firm or neayerge through collaboration with
other organizations (Tiddt al 2005). Such collaborations, in the form of reskar
consortia, strategic alliances or joint venturesnegally supplement rather than
replace internal innovation activities (Faemis al. 2005; Tiddet al. 2005). The
development of an interorganizational innovation taerefore involve two types of
costs: internal development costs when an innowvasodeveloped in-house, and
external development costs when an innovation ieldped through collaboration

with other organizations.

Examples of internally developed interorganizationgormation systems innovations
include the SABRE reservations system developedrgrican Airlines in the 1970s
(Grossman 2004), the early ATM network systems kbgesl independently by
individual banks in the 1960s (Clemoeisal. 1993; Zhuet al. 2006), and proprietary
EDI and Internet based e-commerce systems suchadislait’s Retail Link in the

1980s and 1990s (Grossman 2004). Although theswations were employed across

12



multiple organizations, development activity was ntetned within single
organizations and resulted from proprietary tecbgiels developed by a sponsoring
organization, which were then made available oalytg partners (Zhet al. 2006).
Only the developing organization incurred the castd reaped the benefits of the

innovation.

However, few organizations have the financial whateal to develop such
interorganizational process innovations single-leaihd (Sparks and Wagner 2003;
Wang 2006). Many interorganizational process intioms have been developed
collaboratively by a range of organizations. Theali@ment costs associated with
collaborative development (what Antonelli (1994)Icdelaboration costs”) include
the resources that are necessary to participageandard setting consortia (Antonelli
1994), or other similar settings established toettgy process innovations. Examples
of interorganizational process innovations developellaboratively by multiple
organizations include industry wide e-commerce arge platforms such as Covisint
in the automotive industry (Gerst and Bunduchi 2003he Global NetXchange
platform in the retail industry (Sparks and Wagr903) and industry wide
technology standards such as the EPC standard®Hi@ technologies in the retail
industry (Gerst and Bunduchi 2005a), and the OASishdards for web service
technologies in the IT industry (Grahagh al. 2003). In contrast to the internally
developed systems alluded to earlier, this secehdfsollaborative innovations were
owned by multiple organizations who all shareddbeelopment costs and reaped the

benefits accruing from their use.

Developing innovations in collaborative settingscastly in terms of both the time

and the human resources required to participatieeise settings (Foray 1994). For

13



example, participation in industry wide standardsmrtium involves the payment of
a membership fee (Gup# al. 2008). In addition, often the participants haveted

interests in incompatible outcomes from the innimvaprocess, which can lead to
further expense. For example standardization coteesitgenerally operate through
consensus, which means that lengthy negotiationysh@anecessary, resulting in high

costs to obtain a mutually agreed standard or tdolyg (Farrell and Saloner 1988).

Initiation costs

Acquisition of an innovation from an external saigaves the organization the cost
of development, and potentially speeds up impleatemt (Gopalakrishnan and
Bierly 2001). The costs to the acquirer at the gamen stage result from activities
focussed on gaining awareness of an innovatiorerdatian on being involved in the
technical development activities. Innovation acersrmust recognize the need for
innovation, become aware of the process techndadiat will fill that need, learn
about the innovation and its suitability for therganization and then consider the full
implications of adoption (Damanpour and WishnevaR06; Meyer and Goes 1988).
A number of mechanisms exist for learning aboutovations, notably directly
through deliberate scouting or indirectly throufk professional and social networks
in which organizational members are embedded (Bddl. 2005). Learning often
leads to members of the acquiring organization idensig the organizational fit of an
innovation. These activities may eventually leacatiormal financial evaluation by
the organization and to the decision to adopt arovation, at which point the
innovation progresses to Thompson’s acceptance $2gmanpour and Wishnevsky
2006; Meyer and Goes 1988). Building awareness leaching about a particular

innovation require time and effort, adding to th&al cost of the innovation adoption

14



process.

Although the acts of searching for and acquiringpwations are acknowledged in the
literature, the costs associated with these aesviire not — though common sense
tells us that they are not costless activitiesd #rere is no currently widely accepted
term for such costs. We have called them ‘initiatoosts’ to reflect the fact that they
result from the decision of an organization to iaté a search for a suitable

technology to support innovation.

Acceptance Stage

The generation of an innovation may be followedhs second stage of Thompson’s
(1965) model, itsacceptanceby the adopting organization. During the acceptance
stage an appropriate mandate and resources are@lgmoto support the required
changes (Thompson 1965). The mandate results frattonal and political
negotiations to persuade an organization to baekatioption of a process innovation
(Cooper and Zmud 1990). Activities include evaloatdf the new process from the
technical, financial and strategic perspectivesyeltsming a proposal for the
acquisition of equipment, making the decision toegt the proposal and allocating
resources for its acquisition, alteration and a#ation (Meyer and Goes 1988).
These activities lead to potential switching c@std to the need to consider the costs

of capital required for investment.

Switching costs

For many organizations the decision to adopt areramganizational process
innovation involves switching from an old technofaand/or process to a new way of

working, often requiring significant costs. In owé the few studies examining
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different types of costs associated with interoizgtional systems innovation, Zle

al. (2006) identify switching costs as a distinct gaty of costs, separate from the
adoption costs associated with the migration tonog@ndards interorganizational
information systems innovation. They suggest thatcking costs can make users of
an existing interorganizational system more seresiio the costs associated with the
adoption of a new innovation (Zhet al. 2006§. The economics literature, for
example, has identified switching costs as on&efarincipal barriers to the adoption
of technological innovations in general (Farreltie@aloner 1985; Tang and Zannetos
1992). Switching costs have also been found to bismasacting organizations to one
another and to a particular interorganizationattesysinnovation (Swanson 1994).
Compatibility between existing and new systems thdtices switching costs plays a
significant role in explaining organizational inratwn (Rogers 1995; Swanson
1994). For example, Forman (2005) found that amgdions with prior investments
in information technology, and who were thereforerenlikely to have Internet
compatible technologies, were more likely to adiopérnet applications to support
their business processes. In contrast, &hal. (2006) found that existing investments
in EDI acted as a deterrent to the adoption of ogp@mdards interorganizational
information systems because the two types of systemre deemed incompatible.
Consequently, the higher the switching costs, ¢ss likely a firm is to abandon its
current technology and adopt an interorganizatigracess innovation (Tang and

Zannetos 1992).

Generally, switching costs result from a consumersorganization’s desire for
compatibility between a current product or techgglopurchase and previous

investments (Farrell and Shapiro 1988; Klempere35)9Most of the research on

16



switching costs associated with organizational wation has been described in the
economics of standards literature (Antonelli 1989&vid and Steinmueller 1994;
Farrell and Saloner 1985; Shapiro and Varian 19%81g and Zannetos 1992) and
draws on the model of switching costs in consumarkets (Farrell and Shapiro
1988) developed by Klemperer (1987; 1995). In kibén economics and consumer
markets literatures, the term ‘switching costsused to include many different types
of costs associated with using a new product, vdreih not the new product replaces
existing goods or services. In this analysis wdoflthe approach of Zhet al.
(2006), who considered organizations to have switchcosts only if a new
interorganizational information system replacesearsting (old) system. Switching
costs therefore refer to the compatibility costsoasted with existing investments in
complementary resources that work only with a paldir process or technology.
These resources can no longer be employed oncar awigches to another process or
technology (Farrell and Salondr988; Klemperer 1987; 1995). In the case of
information technology innovations (which includatarorganizational systems
innovations), Powell and Dent-Micallef (1997) driéatiate between technological
and organizational complementary resources. Ihésefore possible to differentiate
between organizational compatibility costs assediatwith organizational
complementary resources and technological comfistibtosts associated with
technological complementary resources. Complemgnt@chnology resources
include, for example, existing hardware and sofen@&orman 2005). Complementary
organizational resources include a wide range ofofa including capabilities in
marketing, distribution or service capabilities 8a and Riley 2003). The costs
associated with such non—technological complemgntasources are especially

relevant in the case of information technology eystinnovations. Previous

17



research has shown that complementary organizatiomastments may be much
larger than the original investment in the systes a consequence of the
organizational adjustments required to accommottaetechnology (Bessen 2002;

Brynjolfsson and Hitt 2000).

Cost of capital (uncertainty of investment cost)

During the acceptance stage of an innovation, ganization provides the resources
necessary for implementation within the host orgaimdn (Thompson 1965). These
resources can be in the form of debt, equity oestment from retained earnings. The
decision to invest in an innovation can be thougjhin the same way as any other
investment decision: the cost of capital will degpem the degree of risk associated
with a particular investment, and the degree ok msll depend on the level of

uncertainty associated with innovation investmémtthe manufacturing context, a
high cost of capital has been found to be one efféittors explaining the lack of

adoption of advanced technological innovations d&ah and Lin 2002).

There are two types of uncertainty associated witformation technology
investments such as interorganizational systemviaiins: technological uncertainty
and market uncertainty (Ma#d al. 1995). Technological uncertainty reflects the risk
that an information technology investment may neemits performance targets on
time and at the projected cost (Mataal 1995). Technological risks associated with
poor network reliability and data security haverb&aund to hamper the adoption of

Internet based interorganizational systems (Soliem@hJanz 2004).

Market uncertainty considers the risks associateth wegative reactions from

potential stakeholders, including customers, coitgrst suppliers, the general public,
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the media, or government (Markus 2000). For examihle adoption of emerging
interorganizational process innovations with asuymroven benefits, such as RFID
as a track-and-trace technology for supply netwoanagement, will be regarded as
being a significantly higher risk investment (Geastd Bunduchi 2005a), meriting
higher interest rates, than the adoption of a prowderorganizational process
technology like a new generation of barcode systewhsre there is much less

uncertainty involved in the cost/benefit calculago

Implementation Stage

The final stage in the organizational innovatiom@en process igmplementation
which results in an innovation being adopted intsustained and recognisable
behaviour pattern within the organization (Thomp4®65). The implementation of
process innovations involves the acquisition ofr@cess technology, its installation,
and any necessary development work. At this staganizational procedures are
adapted to deal with the new application, and aeggional members are trained both
in the procedures and in how to use the new praeessology (termed ‘adaptation’
by Cooper and Zmud 1990). Organizational membergarsuaded to commit to the
new process and ways of working (acceptance) aadlithe process technology is
encouraged as part of the normal activities ofdtganization (routinization). At the
end of this stage the new process technologiesigeuwidely used and integrated
with other systems to give greater organizatioffaeicéveness (infusion) (Cooper and
Zmud 1990). Implementation therefore consists sledes of adaptive actions that
involve modifying the innovation to fit the needktbe organization, changing the
way in which the organization works, persuadingsise accept the new technology,

and then ensuring the penetration of the innovatisnughout the organization
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until it becomes a routine feature of the orgamwes activities (Damanpour and

Schneider 2006; Meyer and Goes 1988)

Implementation (investment) costs
The costs associated with the implementation oferarganizational process

innovations, in particular interorganizational infation technology systems, have
been shown in the literature to play a significaole in shaping the innovation
process. Implementation costs can be classified witect and indirect costs
(Hochstrasser 1992). Direct costs are readilybattable to the implementation and
operation of technologies, and include the cosso@ated with the initial user
specification of the system, unanticipated hardvesue software costs and other costs
including those related to security, system develpt costs, and maintenance costs
(Irani et al. 1997; Irani and Love 2000/2001). Indirect costseha strong social
element (Hochstrasser 1992) and are often regasidddden’ costs, which are much
more difficult to identify and even more difficult quantify (Fitzgerald 1998; Iraet

al. 1997; Irani and Love 2000/2001). Indirect costdude organizational and human
costs (Iraniet al. 1997; Irani and Love 2000/2001; Ryan and Harrigd600). Human
costs can be attributed to individuals, for exangiethe-job employee training and
management time. Organizational costs arise largddgcause effective
implementation and assimilation of new technologieguires their integration into
existing or redefined organizational work routinasprocess which often involves
changes to current technologies, practices, strestand work processes (Chatterjee
et al. 2002; Damanpour and Schenider 2006; Gallivan 20¥gse changes initially
lead to reductions in productivity until the usbecome familiar with the technology

and new ways of working.
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Initial investment costs associated with trainimgl antegrating an interorganizational
information system with existing organizational teyss (Premkumaet al. 1994),
learning to use the new system (Chau and Tam 128id),the financial and non-
financial costs associated with implementing nestays (Zhwet al. 2006) have all
been found to have a negative influence on adoptbninterorganizational
innovations. Findings from studies of other typédezhnological innovations have
also found that implementation costs influencedateption decision. For example, a
large survey of the adoption of advanced technebo@i the manufacturing sector in
Canada found that the failure of organizations dopa the technologies could be
attributed to the direct costs of acquiring, ingtgl and maintaining the equipment,
and to indirect costs resulting from the difficati associated with implementing
organizational change to accommodate the innovatReldwin and Lin 2002).
Similarly, in studying the characteristics of infwation technology chargeback
systems, Rosst al. (1999) suggest that charging implementation ctusiadividual

user business units may deter the adoption of neawmation technologies.

Relational costs — costs associated with the laCkwast

Adoption of an interorganizational process innawatiequires the implementation of
systems that span organizational boundaries, mgdhat any analysis of costs and
benefits must incorporate the impact on more tha@ arganization (Johnston and
Vitale 1988). The pattern of innovation use mayyvdepending on the nature of
relationships among innovation adopters within ppsy network. One of the key

relational characteristics that has been analysdtia context of interorganizational
process innovation is trust (Bunduchi 2007; Had &aunders 1998; Kumar and van

Dissel 1996; Meier 1995). The way organizations ugerorganizational process
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innovations, such as electronic markets, variesiifsigntly depending on the
presence or absence of trust (Bunduchi 2005). ¥ample, the absence of trust leads
to the adoption of innovations such as electronitians, while the presence of trust
stimulates investments in technologies such asussson fora and tools for

collaborative inventory planning (Markus and Chaahse 2003).

Lack of trust within a supply network involved inet adoption of inter-organisational
process innovations leads to additional innovatioats. Research on innovation in
supply networks has shown that the absence of tastlead to ill-feeling and
resentment within user communities, to tensions @mdlicts, and ultimately to the
withdrawal of some of users from the system (Akgral. 2000; Gerst and Bunduchi
2005b), increasing the costs associated with inimvaadoption. In contrast, the
presence of trust between supply network actorst(ddad Saunders 1998) and the
provision of price incentives to support trust (Bg&ma 2000) have both been found
to positively influence the likelihood of the admwt of process innovations, such as
EDI, in supply networks. Similar results have beeported for the adoption of
Internet-based interorganizational innovations e where trust exists between
organizations (Soliman and Janz 2004). Consequetitéy costs of implementing
interorganizational process innovations will vagpdnding on the existence of trust

between adopting organizations.

Implications for research and practice

To date there have been few attempts in the liegato identify the different
components of innovation costs. This paper hashsgiged existing literature that

discusses innovation costs, particularly in thetexinof interorganizational process
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innovation, and has developed a single, coheranmtdwork that categorizes the costs
that organizations incur during the different s&ag@é the organizational innovation
process. For researchers, the framework providdatagrated view of the different
costs associated with organizational innovation as such it serves as the impetus
for further research into the role that costs plaghaping the adoption and use of

interorganizational process innovations.

The framework can also serve as a tool to aleitypwohakers to the types of costs
incurred by those adopting interorganizational watmns. For example, the
framework distinguishes between development cossoaated with innovation
through internal development or collaboration witthers and initiation costs
associated with acquiring an externally developadovation. This suggests that
different types of financial incentives are apprafg depending on whether policies
aim to support the development of radically newhtexdogies or the diffusion of
existing innovations. Again, the existence of a poghensive framework of costs can

help to promote more appropriate policy decisidmsua the deployment of resources.

For practitioners, research indicates that a d&ategic investment rationale, in the
form of a strong value proposition, provides a pdwetool for managers to help
them make sense of an innovation (Chattegeeal. 2002). A strong rationale for
investment ultimately increases the likelihood thet innovation will be successfully
assimilated. The framework described here provalesructured means by which
managers can identify potential costs of adoptitaving this information can help in
developing stronger business cases for investnk@mtexample, Rosst al. (1999)
found that an understanding of the different coa$sociated with information

technology usage is essential to support a rolss#sament by business units of
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the value added by information technology servi¢émwnvever, more often than not
such an understanding is lacking at the businesg lavel, leading to

underperformance. A comprehensive framework sheulable decision makers to
take into account the full range of costs when icErgg the adoption of a new

system, rather than focusing simply on the hardwarckesoftware costs.

Our study also reinforces the importance of considantangible costs in the context
of innovation investments. The framework identifests that may not routinely be
considered in investment decisions. Despite attertgpimprove the way in which
investments with strong elements of intangibilite assessed, many organizations
still lean towards simple accounting measures siscpayback, net present value and
internal rate of return that assess only readilpngifiable financial factors. The
additional costs proposed here, while difficulgteantify, should also provoke further
discussion among researchers, managers and poh&grmawith an interest in the

adoption of interorganizational process innovations

Future research

This paper has put forward potential areas of tutasearch that will assist us in
understanding more fully the role of costs in shgpmrganizational innovations. We
have identified different categories of costs asdged with organizational innovation.
Research is now needed to quantify the magnitudeetse costs for particular process
innovations, such as e-business exchange platfornR¥ID technologies in supply
networks. Future studies could examine the costariad by both developer and
acquiring organizations within a particular indyst#s has been acknowledged, some

costs are easier to assess than others (direst dmsexample, are generally easier to
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identify and attach a number to than are indirest< which, for example, rely on an
estimation of the impact of low staff moral resudtifrom working with an unfamiliar

redesigned process). Eliciting the views of orgatmnal decision makers about the
impact of these costs and their role in shaping taoption decisions could provide a
starting point in developing this study. A mixed theels approach, employing
techniques such as the Analytical Hierarchy Prod&smsaty 1980) to assist in
structuring the answers of respondents, may protide way forward for early

exploratory studies.

The magnitude of the different innovation costdiksly to vary depending on the
timing of adoption. For example, existing studiasinnovation management have
shown that early adopters influence the shapinghobvations to meet their own
needs and requirements (von Hippel 1988). Consdélgueheir switching costs are
likely to be lower than those of late adoptersagglards who did not influence the
design of the innovation. Similarly, studies ofitrology change have shown that in
the later stages of innovation evolution the direcsts associated with the
implementation of an innovation are likely to dexge due to the combined effects of
economies of scale and the learning curve (AndesswhTushman 1990; Utterback
and Abernathy 1975). Such cost reductions areylitcebenefit late adopters who will
adopt a technology only once it is proven in thekeg(Rogers 1995). Research is
needed to identify the magnitude of the differeategories of costs associated with
organizational innovation depending on the timifigadoption. This research would
involve a longitudinal study of the adoption of arfcular type of innovation through

a population of organizations over time.
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Other possible extensions of this study would idel@éxamining the role of costs in
shaping organizational innovation in other contefsllowing the advice of Zmud
(1982) we have considered only the context of arganizational supply network
innovation. Further work is needed to assess whettee cost categories identified
here might be applicable to other types of inn@reti In doing so it would be
necessary to consider whether other categorie®sis @merge as relevant in other
contexts. For example the possible need for dategtion in the use of RFID has led
to the suggestion that costs associated with pyiviasues may be incurred by
innovations such as RFID when tags have the paletatireach end customers (see
for example Peslak 2005). Such research would eefime typology of costs
associated with the adoption of innovation to eaablider generalisation. Finally,
there is a need to develop a similar compreherisawveework to consider the benefits
accruing from interorganizational innovations irpgly networks. Such an analysis
would complement this study and help us to undedstaore fully the factors shaping

innovation adoption in supply network and otherteats.

Conclusion

Our review of interorganizational process innovatosts has shown that whilst there
is evidence that costs significantly influence plagtern of organizational innovation,
researchers have made only limited attempts tafgldre precise nature of these
costs. Most studies include only one category nbvation costs in their analysis or
treat innovation cost as a single variable. Basedaosynthesis of the innovation
literature this paper has developed a frameworkcasts for interorganizational

process innovations. The costs map onto the diffestages in the innovation

lifecycle outlined by Thompson (1965). The framekvadentifies six broad
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categories of innovation adoption costs: develogmewsts and initiation costs
associated with the generation of an innovationiceimg costs and costs of capital
associated with the acceptance of an innovatiow, iamplementation costs and
relational costs associated with the implementatdnan innovation within the

organization.

We have presented a set of arguments that serneeunterbalance the common
assumption in the existing innovation literatufigattcosts are easily measured, and
are simply the financial costs of equipment acdgoisi We also note that it is
important to recognise that innovation costs oftetude significant intangible costs,

which can be measured only with difficulty.

In conclusion, the framework developed in this pagmatributes to the understanding
of how and where costs accrue when organizationgrgee, adopt and implement
interorganizational process innovations. The fraorkwserves not only to organize

existing literature and but also to provide the étus for future research.
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Appendix

Figure 1. The framework of process innovation c@std organizational innovation

stages

ADOPTION OF
INTERORGANIZATIONAL
PROCESS INNOVATION

A

ORGANIZATIONAL
INNOVATION COSTS

| (I T
I ! . :
I'| Internal and External | | : : | I
I'| Developmentcosts || | ;! - |
1 (developers) 1 | ! D|re(_:t and . I
| 1 Switching Costs of ! Indirect AND| Relational |,
I OR I : costs | ANP| capital | 1| Implementation costs |
! . ;! costs |
: Initiation costs : ! ;! I
, (acquirers) L ! 1

1
1 1 1
L GENERATION_ | __ ACCEPTANCE _ 1 _ IMPLEMENTATION .

STAGES IN ORGANIZATIONAL INNOVATION PROCESS

39



Table 1. Selected research on benefits associated with the adopiiterofganizational

process innovations

Types of benefits

Examples Studies

DIRECT BENEFITS:
based on the electron
transmission of
information and related t
cost savings  throug
document handling.

INDIRECT BENEFITS:
related to  improveg
efficiency in the firm’'s
internal organization an
changes in relationship
with suppliers andg
customers

STRATEGIC BENEFITS:
related to the indireg
benefits. Refers to th
ability to forge closet
business links witH
customers and/or supplie

Paper savings; avoid filing costs and maintenandacovou et al.
cavoid repetitive administrative  procedurest995;
reduced paperwork enables reduction Bhweloset al.
b administrative personnel 2001:

k Weber and

) ] Kantamneni
Avoid errors; faster payments/improved cash flovgpoo:
avoid production stoppages resulting from lack of

o . Imenez-
raw material; reduce the purchasing/sales cy .
artinez and
reduce stoc
olo-Redondo

2004

1 (ordering, delivery and invoice);
slevels.

Increasing business relationships with other EDI
t users; improve customer loyalty; improve the
equality and quantity of information; faster
response and access to information; gain new
business contacts using EDI; reduce the number of
sbusiness contacts by concentrating on those that
use EDI

FIRST ORDER
BENEFITS: related to
firm’s actions. Can be
influenced directly by
other firms

OPERATIONAL
BENEFITS: arise]
from lower
transaction and
production costs

STRATEGIC
BENEFITS:
result from
changes in the
buyer-supplier
trading
relationship

SECOND ORDER
BENEFITS: competitive
outcomes; incorporate th
influence of externa
factors that are beyond th
control of an individual
firm

Cunningham
and Tynan
1993;
Murhopadhyay
et al. 1995;

improved information

in costs for inventoryMurhopadhyay
holding, obsolete inventory, transportatiorand Kekre
premium freight 2002;

Cost savings from electronic data handlingSubramani
Reduced personnel cost; lower transmissidP04
charges

Direct strategic benefitdncreased sales to buyers

Indirect strategic benefits Higher operating
process efficiencies over time

Cost savings from
exchange: Reductions

Supplier's success relative to competitors
e

e
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Table 2. A review of studies of innovation adoptemsts in supply networks

Reference Main findings Methodology | Type of cost
Allen et al.| Describes a study of an electronic trading commurfound that the system was failing as a consemuedf| Action Relational cost
2000 relational factors pertaining to lack of trust beem users, a perceived unfair balance of poweet@rdhining rules of research (trust)
trade and different expectations among stakehalders
Antonelli Discusses the development of technology standands saiggests that both supply and demand side ndueModel Development
1994 standards development in the long-term. It dematesdrthat organizations can benefit from switchiiogn their own cost
specification to a more widely adopted standarepiad in the market place.
Baldwin and| Examines the problems faced by manufacturers aupptidvanced’ technologies. Includes identificatioh| Survey Cost of capital
Lin 2002 impediments to adoption that are classed as ctaede (including cost of hardware, software andnteaiance), | )
institution-related, labor-related, organizatiotated and information-related. The last relate &otdrs such as Imp emen?tlon
imperfect markets for knowledge pertaining to stifenand technical information. ggis) (direct
Chau and| Develops an adoption model for open system innomatiwhich includes seven determinants of adoptioarket| Survey Implementation
Tam 1997 uncertainty, complexity of IT infrastructure, sédistion with existing systems, formalization of ®res development costs (indirect
and management, perceived benefits, perceivedebsrand perceived importance of compliance witmddrds, costs)
interoperability and interconnectivity. Costs aralgzed as part of perceived barriers — in paichigh migration
costs, the need to learn new ways of working witlflamiliar systems, and the costs of decommissioeixigting
systems — and found to hamper adoption.
Clemons Explores lessons from the implementation of infaforasystems. Within the context of a case studyiifies and| Case study Cost of capital
1991 discusses different categories of risk, includimgcial, technology, project, functionality andsgmic risks..
Farrell —and| Examines the costs associated with standardizati@rgues that once firms are bound together leyhthnefits off Model Switching costs
Saloner 1985 | compatibility or standardization of a new techngiothey will be extremely reluctant to move to avnand better
technology because of the coordination problemslired.
Farrell — and| Explains and evaluate the choices that firms haweieloping compatibility standards around a resthology. Thg Model Development

Saloner 1988

argument is that such compatibility can be achiesider (i) through unilateral action, with one yda leading the
way and others required to follow (market mechapis(ii) through consultation and negotiation, u$yah
committees, before choices are made or (iii) byomhination of (i) and (ii). The study show that fditnt

mechanisms are appropriate under different comditiovith the first mechanism less likely to be sssful, unless

cost

Switching costs
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one player holds a powerful position in the market

Fitzgerald Identifies limitations to traditional methods of Ifivestment appraisal and outlines a methodologyof@rcoming| Theory Implementation
1998 these limitations. Suggests that many IT/IS investis that exceed the anticipated costs suffer ftodden’ costs cost  (indirect
that have not been factored into the investmerisitet including costs that occur outside the I'palément. Costs of costs)
user involvement and user-management are amorfgdten costs.
Foray 1994 Discusses the importance of user invodrd in the development of IT standards and diffiesi associated with Analytical Development

involving users in the standardization process.

model

cost

Forman 2005

Examines the diffusion of Internet tedhgies and finds that prior IT investments andrkptace organizatior
decisions affect the likelihood of adoption. Fommwple, prior IT investments such as recent investrne client
server networking applications are found to slowd@doption by creating switching costs.

Model

Switching costs

Gupta et al | Examines the factors affecting a firm’'s decisionjdin a standard setting consortium and consideescosts of Statistical Development

2008 membership. The study finds that by joining a staddsetting organization a firm reduces its redeaand| model costs
development costs.

Hart and| Finds that customer power was negatively relatati¢osolume of EDI transactions and that trust mase important Survey Relational cosgt

Saunders than power in increasing the range of different BBhsactions. (trust)

1998

Hochstrasser | Describes a framework for justifying investmentsiTn Considers both the main systems objectiveswahdt are| Theory Implementation

1992 termed ‘second order effects’ related to human @iganizational factors. The framework takes intooamt critical cost (direct &
success factor, risk assessment, business perfoemiaudicators and strategic alignment. Describeway of indirect)
monitoring and evaluating investments over time.

Irani et al.| Provides a classification of techniques for apjmgid$T investments and develops a taxonomy of dieex indirect| Review Implementation

1997 costs that need to be considered when appraisiimyEstments cost (direct &

indirect)

Irani and| Describes a case study of a failed and then a desmaccessful implementation of a production plagrand control| Case study Implementation

Love system. Among the factors identified as contribgitio the failure of the system were intangibleshsas staff cost (direct ang

2001/2001 resistance to implementation, the poor alignmeiveen the selected technology and the existingnizgtonal indirect costs)
processes, and poor project leadership.

Klemperer Identifies different types of switching costs, inding learning costs, transaction costs and agificosts, and Model Switching cost

1987 suggests that policies to increase standardizatidrreduce switching costs may be beneficial fopéats.
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Klemperer Examines switching costs in markets in which ‘brémghlty’ potentially plays a role in determiningstomer choice| Model Switching cost

1995 Looks at the trade off between reducing price twéase market share and charging a high pricert@s$tsprofits and
the risks of these strategies.

Kumar and| Develops a typology of interorganizational inforioat systems and links this typology to the riskberent to| Theory Cost of capital

van Dissel| stakeholders in each type of system.

1996

Markus 2000 | Develops a typology of IT risks. Idées different types of risk associated with IT éstments, including (i) Theory Cost of capital
financial; (ii) technical; (iii) project; (iv) pdiical; (v) security; and (vi) incompatibility riské\lso suggests that risks
to competitiveness of acquiring organization maigeaiif customers or other stakeholders object ® ahquired
technology.

Mata et al.| Examines the extent to which sustainable compet#éigvantage can be achieved as a consequencdarviestment,| Theory Cost of capital

1995 using resource-based view (RBV) as lens. Sugghatssustainable competitive advantage is achielezigh the
development of IT management skills and not thraieghnical skills or the features of the technolagglf. Points to
technological uncertainty and market uncertaingp(tational and competitive) as sources of risk tieed to be
factored into the cost of capital.

McFarlan Examines the risks involved in information systemsojects, including financial, technical, projechda Theory Capital costs

1981 incompatibility risks. The study explains how thigks can be assessed for each project and howgragage risk
profile can be developed.

Meier 1995 Develops a framework to assess the itapoe of relationship management in the use ofewfft types of Theory Relational cost
interorganizational information system. Suggestt thust is a key component in the successful implgation of (trust)
interorganizational information systems.

Nakayama Examines the adoption of EDI by grocery wholesal@étre study examines the relationships betweemskeof EDI| Survey Relational cost

2000 and a suppliers' incentives for EDI use, a wholsalperceived bargaining power, and the trust @aperation (trust)
between wholesalers and suppliers. The study fthes the provision of price incentives to suppaoust among
supply network members positively influences thd B@option.

Premkumaret | Looks at the adoption of EDI and examines the imiahip between innovation characteristics ancudiéfn. Among| Survey Implementatior

al. 1994 the findings is the fact that cost plays a padetermining adaptation (initial use of the techigglo cost (direct ang

indirect costs)

Ryan and| Examines the changes in social sub-systems thiaieirde indirect costs in IT investments. The rasaliow thaf Interviews Implementation

Harrison consideration of indirect social costs is infredefactored into organizational investment deaisio The authors cost (indirect
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2000

provide a decision tree of factors relatedsdoial systems that should be considered for indion technology
investment decisions.

costs)

Smith et al.
2001

Examines the risks associated with the use of inddion systems and identifies risks under the biosatings of
financial, technology, people, security, informatidusiness process, management and externalarskte risks o
success. Suggests ways of assessing and deallngskit

Case study

Cost of capital

Soliman and
Janz 2004

Examines the factors that determine the adoptidntefnet-based interorganizational informationteyss, including
pressures felt from trading partners, pressureffetn competitors, establishment costs (in termsadt savings
realised by implementing Internet-based solutionsjyork reliability, data security, scalabilitygroplexity, support
from top management, and trust between tradingheest The study finds that concerns about poorarétveliability
and data security and the existence of trust betwaeing partners influence the decision to adopt.

Survey

Cost of capital

Relational costs

Sumner 2000

Examines the risk factors in implenmgnénterprise-wide systems. The paper identifidssraround organization
fit, failure to adjust the skill mix required, fafles in management structure and strategy, inapptepsoftware
design, inadequate user involvement and trainind,paoblems in linking to legacy systems.

alCase study

Cost of capital

Tang and
Zannetos

1992

Examines how the likelihood of adoption of procé&ssovations is determined by incumbent technologiesd
suggests that organizations may decide to choasenrental improvement of existing technologies,newden the
improved technology gives lower efficiencies thaitshing to a new technology.

Model

Switching costs

Zhu et
2006

al.

A study of open standards interorganizational imfation systems adoption finds that costs (includingncial costs,
managerial complexity, transactional risks and llgarriers) act as a significant barrier to adaptidut for
organizations that have adopted EDI the costs siét greater barrier. The study also discusses lEngtacosts ang
finds that existing investments in EDI acted asetedent to the adoption of open standards intarozgtional
information systems because the two types of systeene deemed incompatible.

Survey

Switching costs

Implementation
costs (direct
and indirect)
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Table 3. Organizational innovation stages

Author(s)  Thompson Rogers Meyer and Utterback Zmud &
(1965) (1995) Goes (1988) (1971) colleagues
Innovation Product and Information
Type Organizational Any Medical process /
. , ! . . . ; systems
innovation innovation innovation technical ) .
. : Innovation
innovation
Generation Age_nda Knowledge Idea generation Initiation
setting awareness
Stages Acceptance Matching (Ifr\]/c?ilg:tlon ) Problem solving  Adoption
Redeflnln_g / Adaptation
restructuring
Implementation Clarifying Adoption - Implementation A¢ceptance
implementation
Routinizing Routinization

Infusion
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Table 4. Categories of interorganizational process innovation adoptistis ¢ supply

networks
Stage| Types of Cost Examples Selected studies
DEVELOPMENT COSTS (for Internal costs: internal research andPisano 1997
developers): costs associatedevelopment costs involved in in-house
% with  participation in  thg development.
= | elaboration of a new technologygyiernal costs: participation and negotiatiopAntonelli  1994;
é costs associated with the involvement |iRoray 1994; Gupta
LéJ collaborative arrangements. et al.2008
(U_,J) INITIATION COSTS (for| Awareness buildings costs -
acquirers): costs associated wjth
building awareness about a new
innovation
SWITCHING COSTS:| Technological compatibility costs:| Klemperer
compatibility costs arising from complementary technological resources, ¢.4987;1995; Zhuet
the need for compatibility with costs associated with incumbent software aadl 2006; Forman
existing assets when changindpardware. 2005; Powell and
from an existing technology to @0rganizational compatibility costs: | Pent-Micallef 1997
new technology complementary organizational resources, €.g.
changing the existing capabilities |n
marketing, service or distribution.
COST OF CAPITAL: costg Costs associated with technology | Clemons 1991;
associated with the uncertaintyuncertainties McFarlan 1981;
of investment in innovation «  Financial risk: the costs incurred fail tp Markus 2000_;
deliver the projected benefits eithepMith et al. 2001;
because benefits were overestimateedmner 2000
and/or costs were underestimated.
* Technical risk: the delivered technicdl
w performance is below what was
@) anticipated, and results from [a
<Z,: technology being_ immature, poorly
E understood, unreliable, obsolete |or
(Llj unstable.
(<-(> « Project risk:ineffective and/or inefficien

project delivery resulting from lack @
appropriate skills and expertise to dg
with the technological complexity, longg
than anticipated implementation tim

and/or a high turnover of key personne|.

e Political risk: situations in which &
technology adoption project and/or t
technology itself is subjected {
organizational political
resistance.

e Security risk: the inability of an
organization and its exchange parties|
trust the information technolog
environment. Includes contingency ri
associated with accidents, disasters
viruses; the risk of non-use, under-use

infighting of

misuse of the technology by the intend

ed
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within  the adopting
including the potential for sabotage a
malicious destruction; and the possibil

of destruction of, or damage to, the
DN.

system by those outside the organizati

Incompatibility risk: the developed
technology is incompatible with existin
hardware and software and with us

users; abuse of the system by ujL

ers

organization,

d
ty

g
er

wants. It results from poor understandipng

of the project brief or client needs, apd

fundamental changes in the adopt
environment that render th
functionalites  embodied in
technology obsolete or inappropriate
completion of the project.

the

on
e

on

Costs associated witharket uncertainties

Competitive risksnnegative reactions by

Markus 2000

customers, competitors and/pr
technology suppliers.

Reputational risks: potential negative

reactions by the general public, the

media, government or other potent
stakeholders.

al

IMPLEMENTATION

IMPLEMENTATION COSTS:
the costs associated wi

acquiring and implementing gn

interorganizational
innovation

proces

Direct technology costs

h

S

Initial user specificationof the systen
including initial hardware, software ar
installation costs; and installation a
configuration costs, which includ
consultancy support, installatig
engineers and networking hardware 3
software

Unexpected hardware and software co
including increased processor power &
software upgrades

Other sources of direct costacluding
security costs to ensure protection agal
viruses and abuse of the technolo
system development costs, including {
time spent customising a syste
environmental operating costs to inclug
for example, the power required to r
the system; and maintenance costs §
as yearly service contracts

Irani et al. 1997,
Irani  and Love
£000/2001;
hpaldwin and Lin
22002

n
ind

Sts
ind

nst
Jy;
he
mn,
le,
N
uch

Indirect social costs

Organizational  costs: losses in
organizational productivity; strains g
organizational resources; busing
process reengineering; organizatio
restructuring

Human costs:the time and resourcsd
expended by managers and operator

Fitzgerald  1998;
Irani et al. 1997;
nIrani and Love
2000/2001; Ryan
L4nd Harrison 2000;

getting the system to work; syster

Baldwin and Lin
2002; Chau and
‘STr?m 1997

ns
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support activities; training costs; changes
in salaries (such as pay increases based
on improved employee flexibility); an
the resources required to deal with the
consequences of staff turnover

RELATIONAL COSTS: costg

Cost associated withack of trust between| Allen et al. 2000;

associated with the relationplsupply network partners leading to |liGerst and
context in which the innovationfeelings, resentment, tension, conflicts gnBlunduchi 2005b

is implemented

withdrawal between innovation adopters.
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