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Abstract

Organizations  across  many  industries  are
implementing or exploring Web services technology.
According to recent industry surveys, however, many
organizations are still hesitating to adopt Web services on
a larger scale. This article explores the challenges
organizations arve facing and identifies factors that can
lead to differences in the adoption of Web services
between industries. While Web services at their core are a
horizontal or cross-industry technology, the findings of
this exploratory study suggest that there are important
vertical or industry specific factors that can either
promote or inhibit the adoption of Web services in a
particular industry.

1. Introduction

Web services technology is expected to play a pivotal
role in information systems (IS) development and
integration [3, 19], but it has arguably not been as widely
adopted for major applications on a larger scale as some
of its proponents have suggested [32]. A recent industry
survey [1] reports that 68% of respondents stated that
their deployment of Web services are on hold until the
various standards bodies reach some agreement on how
Web services will actually work. Barely 5% of the
respondents classified their firms as large-scale Web
services-based SOA deployment sites, having more than
20 Web services in production and these services are
shared between two or more business units across the
enterprise. Most firms are still in the early stages of
adoption and have only a few (<5), if any, Web services
in production.

This article explores the challenges of Web services
adoption based on the experiences of eight firms in four
different industries.  This study is an extension of a
previous study [7] that identified several barriers to the
adoption of Web services as experienced by firms in the
financial industry. The main objectives of this research
are to identify and explain horizontal factors that pose a
challenge across industries and vertical factors that can
explain varying adoption progress in different industries.

2. Literature review

2.1 Innovation adoption research

The adoption of new information technology (IT) has
been widely researched in the past and several models
have been established to explain adoption decisions and
processes.  For instance, Moore and Benbasat [26]
developed the Perceived Characteristics of Innovating
(PCI) belief constructs to measure the perceptions of
adopting an IT innovation. PCI builds on Roger’s [29]
work of the diffusion of innovations, which incorporates
five characteristics as antecedents to any adoption
decision: relative advantage, compatibility, complexity,
trialability, and observability. PCI incorporates three of
these constructs: relative advantage, compatibility, and
trialability. It further replaces complexity with ease-of-
use and adds visibility, image, result demonstrability, and
voluntariness. Other IT adoption models that address an
individual’s technology adoption decision are the
technology acceptance model (TAM) [9] and, more
recently, the unified theory of acceptance and use of
technology (UTAUT) [37].

Studies of innovation adoption have primarily focused
on two different contexts: individual level and
organizational level [13]. The latter is relevant in the
context of infrastructure technologies, including Web
services. In the context of EDI, Kwon and Zmud [21] and
Premkumar et al. [28] utilize five broad categories of
variables that influence the adoption of an innovation:
innovation, environmental, organizational, task, and
individual characteristics. These studies focused on the
organizational level adoption of EDI and found only three
categories to be relevant: innovation, environmental, and
organizational. DePietro et al. [10] also used those same
three categories as the elements of a firm’s context that
influence the process by which it adopts and implements
technological innovations. This technology-organization-
environment (TOE) framework has also been applied in
other research on IT adoption [18, 39].

The results of some studies suggested that
environmental factors are the predominant forces that
motivate firms to adopt [28, 35], while others [6] found
that organizational factors emerged as the most salient for
the adoption of interorganizational IT. We will use the
TOE framework to organize our findings and employ the
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antecedents of adoption of PCI [25] to discuss the
challenges of Web services adoption. The unit of analysis
for this study is the organization. While the antecedents
of adoption of PCI have originally been developed for
individual adoption of technology, they also provide a
useful framework for analyzing the adoption of
technology at the organizational level.

2.2 Web services

Analogous to the World Wide Web Consortium
(W3C) [14], we define Web services as a software system
designed to support interoperable machine-to-machine
interaction over a network with an interface described in a
machine-processable format (specifically WSDL). Other
systems interact with Web services in a manner
prescribed by its description using SOAP messages,
typically conveyed using HTTP with an XML
serialization in conjunction with other Web-related
standards. A service registry based on the UDDI standard
can be employed to publish and discover Web services. It
is important to note that we clearly distinguish Web
services from other forms of XML-based messaging that
do not employ WSDL descriptions and the SOAP
messaging protocol.

Web services technology has received a significant
amount of attention in trade publications and more
recently in the academic literature, as well as through
academic conferences. Several articles and surveys
indicate that Web services have gained substantial
traction, are being implemented [3, 19], and are among
the significant investments in IT that organizations are
making today [30]. Key benefits that are frequently
associated with Web services are ease and cheapness of
connectivity [15], leveraging to create a more flexible IT
infrastructure, and possibly the generation of new revenue
streams [16]. Web services, therefore, may impact
software development, the nature of IT jobs [8], and how
IT and businesses operate. To date, however, a high level
of adoption of Web services is not commonplace [32].
For many organizations, the immaturity of certain Web
services related standards, particularly in the areas of
process management, reliability, and security, is a key
concern. In some cases, such as reliable messaging, the
issue is not the absence of technical solutions and
proposed standards, but the availability of one commonly
accepted standard [20]. According to a Gartner analyst,
about 95% of Web services being done today are internal
between single-vendor systems, while external Web
services are single-partner in nature as a means to address
security [32].

Performance and the complexity of applications based
on Web services are also cited as important issues [12, 22,
26]. Other articles indicate that the return on investment is

unclear and that it is difficult to obtain management buy-
in [4, 38]. The adoption of Web services can entail
organizational changes that may be difficult to manage
and necessary IT skills may not be readily available [8,
16]. While Web services are supported by most IT
vendors, it appears that the support for standard Web
services APIs and the availability of effective tools is still
lacking in some key areas of application development
(i.e., testing of Web services) [27, 31]. Finally, although a
substantial number of organizations are experimenting
with Web services, many organizations appear to hold
back on large scale deployments due to a lack of
convincing result demonstrability in a major “use case” of
Web services [2, 24] in their industry.

2.3 Industry factors

The results of our previous study suggest that
environmental factors play a major role in the adoption of
Web services. Presumably, the environment in which a
firm operates is likely to vary between industries. Some
of these differences may be pertinent to the adoption of
Web services. In the context of EDI, for instance, the
power relationships between firms in a specific industry
have played an important role in the adoption of EDI.
The power that a relatively large and influential firm has
over another firm, which has been examined in past EDI
research (e.g., [17, 33, 35]), is likely to vary the adoption
of Web services in different industries. In the past, firm
size has also been identified as a factor influencing the
adoption of new technologies. Large firms are more
likely to adopt new technology than small firms [36].
Another difference relevant to the adoption of Web
services is the maturity of vertical standards for business-
to-business exchanges [5, 23]. “Mindlessly” adopting
new technologies without consideration of industry-
specific characteristics can result in undesirable levels of
risk-taking [34]. Consequently, we expect that the
industry context in which Web services are adopted is
important and that the adoption of Web services is likely
to vary between industries.

3. Conceptual model

This study attempts to identify key factors that are
challenges for the adoption of Web services by examining
eight cases in four different industries. In our previous
study [7], which solely focused on the financial industry,
we applied the TOE framework [10] to organize and
discuss the factors that emerge from the case evidence.
The model provides three categories: technology
(innovation), organizational, and environmental. Since
the focus of this study is to elicit and examine factors
across industries, we extended the model by further
distinguishing factors in the environment category into
horizontal and vertical factors (see Figure 1).
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Figure 1. Categories of factors

Factors in the horizontal environment category are
expected to have similar implications across industries,
while vertical factors are expected to differ between
industries, with respect to their relevance and assessment.
Consequently, these factors can help explain and perhaps
predict the variation in the adoption of Web services in
different industries. An awareness and further
examination of these factors are important for IT decision
makers trying to determine the value of Web services for
their particular business and its particular environment.
We will view our case evidence through the lens of the
key antecedents of the adoption of PCI [25].

4. Methodology

This study employs a multiple case research strategy
to explore the adoption of Web services technology. This
strategy was chosen because the adoption of Web services
is a contemporary event that can be observed in a real-life
context, for which little prior academic research has been
published. This research addresses which factors
influence the adoption of Web services as well as how
and why these factors play a role.

4.1 Research design

In this study it was important to gain an understanding
of how organizations approach the adoption of Web
services. A goal was to elicit a variety of approaches and
challenges. Therefore, we decided to use a multiple-case
design rather than focusing on a single case. Multiple case
designs further allow for cross-case analyses, which force
the investigator to look beyond initial impressions and see
evidence through multiple perspectives [11].

4.2 Case and participant selection

We choose four new cases from non-financial
industries to complement our four previous cases. All of
the organizations are major national organizations in their
respective industries in the United States.  While
availability limited the selection of participating
organizations, we obtained eight cases with varying levels
of Web services adoption and industry characteristics that
provided us contrasting results. For each case a minimum
of two participants were selected based on the
recommendations of our contact person. At least one
individual had technical expertise with respect to
designing and implementing Web services technology
(e.g., an IS analyst) and at least one had managerial
responsibility for the Web services projects and a broader
business perspective (e.g., a vice-president of information
systems). In total, we interviewed 17 individuals in eight
participating organizations during the spring of 2004 and
spring of 2005.

4.3 Data collection and analysis

The interviews lasted on average 45 minutes. All but
three interviews were conducted face-to-face. The three
interviews with organization F3 were conducted by
phone. The interview process was guided by a semi-
structured interview guide. This guide contained eight
open-ended questions and was used by interviewers to
ensure that all relevant areas of interest were consistently
addressed in the interviews. The questions elicited the
firm’s organizational and IT background, the perspective
and involvement of the interviewee, current Web services
initiatives, expected benefits, the key challenges, long-
term solutions and temporary workarounds, as well as key
lessons learned in dealing with Web services technology.

Each interview was recorded and transcribed. The
researchers then created summaries of the transcripts and
provided the participants with an opportunity to make
corrections, such as adding important details or removing
sensitive information. In addition, a description for each
case was produced, which is summarized in the case
evidence (section 5). Each summary was interpreted by
each of the three researchers independently. Several
potential factors and categorizations (e.g., security
concerns, immature standards, etc.) were identified prior
to the analysis based on the literature review. While some
theoretical constructs were known a-priori, the nature of
their relationship with adoption was not known and the
possibility for additional factors of influence was left
open. The findings from the individual cases are
consolidated and presented in the cross-case analysis
below (section 6).
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5. Case evidence

Interviews were conducted with eight organizations
from the financial, manufacturing, retail, and health care
industries. Their Web services exposure ranged from
several years of development and use to those considering
use in the near future. The following is a brief summary
of each organization interviewed and their specific views
related to the challenges of adopting Web services.

5.1 Organization F1

The first organization has Web services applications
that have been operational for over a year. It is primarily
a provider as opposed to a consumer of these Web
services. The organization has a large number of
mainframe computers and historically provided user
interfaces to applications on these systems. Its second
generation of systems involved the development of a
series of more than a dozen separate web applications.
These web applications were supported by servers that
interfaced with the legacy mainframe systems and
allowed the end users to have a graphical user interface.
Each of these systems was developed independently in
Java (pre-dating EJB’s) and did not follow a standard
architecture. The third generation of these systems is
currently under construction. The plan is to convert all of
these existing applications to Web services. The
organization is using IBM WebSphere as the server.
These systems all pass XML messages, which use
industry standards (IFX and OFX) when possible. Web
services are not published in a public registry and initially
Web-services were only available internally within the
firewall or through a virtual private network (VPN).
More recently the WS-Security standard was leveraged to
secure some Web services. Its primary motivation to
move towards Web services was to provide a standard
platform for development, provide a method for
integration of the various systems, and support its desire
to reuse code.

5.2 Organization F2

The second organization has many applications in
production that employ “pre-Web services” XML-based
messaging, but has a limited adoption of actual Web
services. The organization is primarily a J2EE shop.
Most applications use thin client technologies, but there
are also some rich client applications that have been
developed in Visual Basic and C++, more recently
leveraging the Microsoft .NET platform. Prior to the
introduction of Web services, the organization developed
its own standard for formatting XML messages similar to
SOAP within its own firewall and used IBM MQ Series
for messaging. It considered this home grown architecture
to be service-oriented.  As the number of .NET

applications grows, the likelihood of seeing more Web
services applications will increase, since it would be more
difficult to move the application to the MQ Series
approach.

5.3  Organization F3

The third organization operates as an application
service provider and licenses the financial software it
develops. Its software is written with the J2EE standard
using the Eclipse development tool as well as Oracle
development tools and runs on WebSphere application
servers with Sun Solaris and IBM AIX as operating
systems. All the messaging between these EJBs and the
servlets that support the graphical user interface is using a
proprietary format based upon XML. While some
industry standards exist (e.g., OFX and IFX) they do not
provide all the data required in some of their existing
applications. While the architectural structure could be
converted to a Web services model, the cost of conversion
currently outweighs its benefits. The real drive for change
will occur when the organization’s key customers or
partners start demanding functionality delivered through
standard Web services.

5.4 Organization F4

The fourth organization’s primary role is to serve as
the facilitator of business-to-business communications
between consumers and financial services vendors. These
vendors represent significant players in the financial
industry and they exert great influence over the protocols
by which communication takes place. The development
platform is J2EE and the development environment is
Eclipse. The applications run on UNIX servers using the
BEA Web Logic application servers and the Apache Web
server.  The transport protocol used is primarily MQ
Series with some using HTTP or FTP. The organization
does not currently have any Web services applications.
While it sees a number of benefits related to Web
services, it is only delivering what its business partners
demand. If its business partners were to require Web
services, it would meet those requirements.

5.5 Organization M1

The fifth organization is a manufacturing
organization. The company is currently putting
integration structure in place to facilitate moving to a
service-oriented architecture. The organization has a
variety of platforms ranging from HP Unix systems
running J2EE based applications to Microsoft Windows
servers running ASP and VB applications. One
application is currently Web services-enabled and plans
exist to interface the HR package (PeopleSoft) with
existing systems and the portal project using Web
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services. XML over HTTP was previously used to feed
information to the existing portal, but the portal vendor
has discontinued this feature. The call center application
package is Web services-enabled, which may provide an
opportunity to employ Web services.

5.6 Organization M2

The sixth organization is a manufacturing organization
that currently does a lot of EDI between both its suppliers
and its customers. The environment includes IBM
mainframes, Sun Solar Unix servers, and Microsoft
Windows servers. Its currently in the middle of a large
project of implementing an ERP system worldwide.
Some of this EDI is leveraging the traditional proprietary
approach and some is using Web-based EDI carried over
value-added networks (VAN). The organization has been
involved in a small project using Web Services. It sees
Web Services as providing an opportunity to reduce
latency (providing real time data and inventories with all
its partners), therefore allowing for cutting costs. It is
concerned that Web services may currently offer more
hype and real functionality and is waiting until it can
demonstrate a good cost benefit for using the technology.

5.7 Organization R1

The seventh organization is a large retailer. It has two
major IT divisions: corporate IT and retail locations. Its
corporate efforts include a lot of legacy COBOL
applications running on their IBM mainframes, with all
new work being developed using J2EE running on AIX
servers. One Web service application has been developed
to interface with a third party system. A second
application interfaces to an interactive voice response
(IVR) system.  IT’s second effort is support of the
organization’s many retail locations. The approximately
1,000 retail locations use a single IT model, which is
based on the Microsoft Windows platform. A major Web
service project in this area is in the “proof-of-concept”
stage that will be used to communicate inventory
demands among the retail locations and the corporate
location.

5.8 Organization H1

The eighth organization is an intermediary in the
health care industry. It connects customers with suppliers
for long-term health care products. Historically it has
interacted with business partners using EDI, first through
VANSs and now primarily through HTTPS. It also has
some experience transferring XML over HTTP.
Essentially all IT is based on the Microsoft Windows
platform and most applications are custom developed in-
house using either VB, C++, and more recently C#. It
currently is developing its first Web services with a

supplier to transmit data in real time. It sees Web services
as a solution to move from a batch mode, which is typical
of EDI, to real-time interactions. As a technology leader
in the long-term health care industry, it faces the
challenge of convincing business partners of the value of
moving to Web services in a highly fragmented industry
that is traditionally slow to adopt any new technology.

6. Cross case analysis

The data analysis of the cases led to a number of key
themes that emerged from the evidence. The following
analysis presents these key themes, or challenge factors,
across all eight cases. We distinguish vertical factors that
have the potential to explain variation of Web services
adoption between industries and horizontal factors that
play a role independent of industry. The four new cases
reinforced the findings from the previous study that a key
challenge for adoption is the lack of external demand for
Web services, regardless of the industries represented in
this study. The demand for Web services is influenced by
factors that are industry specific, as well as factors that
apply to any organization considering the adoption of
Web services. The key vertical factors that emerged in
the case evidence are industry leadership and vertical
payload standards. Industries can also vary in their
response to new technologies in general, whether it is fax
or Web services. Our case evidence suggests that
industry fragmentation can play a key role in this respect.

Table 1. Case-factor overview

F1|F2|F3 |F4 Ml |M2|RI1 |HI
— | Industry leadership + + | + o
3 .
£ Industry fragmentation +
s > | Vertical standards +l+]+]+ ]t
Q
£ Partner demand o+ ++l -]+ +]+
2| = |Alternative technologies f o | + JoJ o]l + ] o | + | +
E § Vendor support
'5 |- Tools - -] -] -
T |- APl + - o | -
Security o|l+]+ ]+t + o]+ ]+
Org. |Justification and ROI + |+ +]+ ]+ ]+
Management support + + +
Web services expertise
- Technical - -1 -1 - - - |+
- Conceptual o|l-|1+t|+]1+]-
| Tech. |Performance | I I I I o | | + I I

In addition, there are also a number of challenges that
organizations across industries are facing, including Web
services expertise, justification, management support,
alternative technologies, performance concerns, vendor
support, and business partner demand. An overview of
the factors and their manifestation for each case is
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provided in Table 1 above. A “+” indicates that
statements made by the participants suggest that the factor
is a challenge to the adoption of Web services. A “-”
indicates that statements explicitly suggest that this factor
is not a challenge. A blank indicates that factor was not
addressed in the case, and a “0” indicates that the factor
was addressed but the statements made by the participants
are inconclusive.

6.1 Vertical factors

6.1.1. Vertical standards maturity. Participants from
several cases mentioned the immaturity of vertical
“payload” standards as an important challenge to the
adoption of Web services. Although from a technical
perspective Web services are independent from XML-
based payloads, the availability of industry standards
appears to be an important factor in the larger picture of
Web services use. A participant from organization M1,
for example, mentioned that the lack of industry payload
standards is inhibiting it from exposing functionality as a
Web service because it is not clear which format would be
appropriate for its potential business partners. A
participant from organization M2 pointed out that payload
definitions are a key challenge as current industry
standards are immature and too basic to be useful. He
further added that the organization itself is not in a
position to provide the payload definitions. This has to be
accomplished through an industry consortium to gain the
necessary acceptance. Particularly in industries that are
not dominated by a few “big players” that can just push
their definitions, the lack of vertical standards inhibit
organizations to be leaders in providing Web services.
Different industries are at different stages in the process
of forming consortia and developing vertical payload
standards. As a result, the progress of Web services
adoption can be expected to vary between industries
based on the maturity of vertical payload standards.

6.1.2. Industry leadership. While B2B interactions are
only one aspect of Web services, it has relevance
regarding the adoption of Web services technology.
There are several industries, such as the automotive and
financial industry, in which a majority of participating
businesses has to interact with a few big players. In this
scenario, the adoption of a new technology largely
depends on the leadership that the dominant organizations
provide. A participant in the M2 case, for instance,
pointed out that one large retailer that is a major customer
of the manufacturer is currently focusing on AS2 rather
than Web services. The organizations in the financial
industry also provided evidence that major players have
not yet moved from proprietary protocols to standard Web
services. As the power structures and technology
leadership can be expected to vary between industries, so

can the adoption of Web services technology, at least to
the extent they are used for B2B interactions.

6.1.3. Industry fragmentation & inertia. The adoption
of any new technology is generally more difficult in a
highly fragmented industry with many relatively small
sized businesses [36]. This is illustrated in the case of
organization H1. Many customers as well as some
suppliers are very small organizations with limited IT
resources and a lack of IT expertise. The adoption of new
technologies, whether it was fax or the Web, has
historically been slow.  Although there are substantial
benefits for H1 to provide a standard interface, such as
drastically reducing the number of different interfaces that
need to be maintained, it will be difficult to persuade
relatively small sized firms to adopt Web services.

6.2 Horizontal factors

6.2.1. Business partner demand. The lack of business
partner demand for Web services is still an important
inhibitor to its adoption. This appears to be true not only
for the financial industry, but in all our cases. These
findings are consistent with other industry surveys [1] that
show a majority of organizations still holding back on
large scale Web services deployments.

6.2.2. Availability of web services expertise. The
participants differentiated among the types of expertise
that is necessary to develop Web services-based
applications, including technical skills, conceptual skills,
and tool skills. Technical skills, such as knowing an
appropriate implementation language (e.g., Java or C#) or
knowledge of the relevant standards (mainly WSDL and
SOAP), were viewed as “just another technology to learn”
and not considered a major challenge by most
participants. As multiple participants pointed out, the
bigger issues are the conceptual changes and “change in
mindset” involved in moving towards a distributed and
service-oriented application architecture.

Beyond the individual skills, the IT function of
organizations faces the challenge of developing the ability
to effectively agree on standards and foster the reuse of
components. Some participants further suggested that the
IT function may also face changes as there will be a need
for new roles (e.g., service librarian), new ownership and
control structures, as well as new software development
processes.

6.2.3. Justification and ROI of web services. The issue
of justifying and demonstrating a sufficient ROI for Web
services was mentioned as a challenge by all
organizations. Common problems were the difficulty to
find an appropriate case to demonstrate the benefits of
Web services and the obscurity or indirectness of some of
the potential benefits. As one participant from
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organization H1 pointed out, customers may not see the
immediate advantages of Web services working behind
the scenes and view the introduction of a Web services-
based solution as just another technology they need to
adopt.  The difficulty of linking Web services to
immediate business benefits was also corroborated by
statements made from participants in organization R1. A
participant from organization M2 mentioned that the
current ROI is not sufficient for rapid adoption, as Web
services do not offer anything that matters to their
business that cannot be achieved with some alternative
technology, albeit less flexible and more costly in the long
run.

6.2.4. Management awareness and support. Several
participants pointed out that Web services use on a larger
scale would require a strategic mandate from upper
management. Several participants noted that current
software development priorities do not permit sufficient
time and resources to seriously explore and assess Web
services and SOA.

6.2.5. Alternative technologies. Other technologies that
are employed instead of Web services are still an
important challenge to the adoption of Web services.
AS2, CORBA, JMS, and XML over HTTP (or HTTPS)
were mentioned as possible alternatives to using SOAP
messages in conjunction with WSDL service descriptions.
While these alternatives lack the level of standardization
and/or some features offered by Web services, they may
already be used by the organization and are sufficient to
accomplish a particular task or they may be imposed by
dominant organizations (e.g., AS2).

6.2.6. Performance of web services-based applications.
Performance was mentioned as a potential challenge in
two cases. In the case of organization R1 some Web
services would have to process information from several
million rows of data from a database. Converting and
sending this data as XML documents could further slow
down applications. In another case, the sentiment was
that the use of Web services may only add additional and
arguably unnecessary layers that require expensive
transformations between applications that could otherwise
communicate in a native protocol. The performance
issue, however, has not been confirmed in actual use or
testing of Web services by any of the participating
organizations.

6.2.7. Vendor support for web services. The support for
Web services by IT vendors can be a determining factor
of whether Web services or some alternative technology
are used. As one participant stated, “The way the [...]
tool is designed you’re kind of forced [...] to use a certain
architecture, and that’s how the Web services end up in
there.” The increasing support for Web services in

development tools and making them the preferred API for
integration in packaged applications provide strong
incentives for organizations to adopt Web services to the
extent that developers may sometimes be “forced” to use
them.

The participants with experience in developing
applications using Web services noted that the tools
support is good. In fact, the existing tool support is
viewed as a contributor for software development
efficiencies, a key benefit associated with the use of Web
services. It is important to pick the right tool, however, as
the H1 case illustrates. The initial open source tool
selected in this case was replaced with a commercial tool
after it became clear that the open source tool was not
able to correctly create valid WSDL documents from
given C++ classes.

6.2.8. Security. Security, including confidentiality,
integrity, and availability of information exchanged via
Web services, is an issue that concerned all participating
organizations.  Security standards around Web services
have been established only recently (e.g., WS-Security
became an OASIS standard in March 2004); however,
custom security arrangements between business partners
using Web services have been used for some time, as with
XML over HTTPS. A member of one of the participating
organizations in the financial industry recently stated that
his organization views Web services as an opportunity to
streamline and consequently improve security by using
Web services in conjunction with the recent security
standards.  Security, however, was viewed by some
participants as more of a business and standards problem
rather than a technical problem. Clearly, the perceived
maturity of Web service security standards is a crucial
element for the broader adoption of Web services.
Without a reasonable “peace of mind” when exposing
Web services or when consuming external services, the
availability of Web services will likely remain limited and
not reach the critical mass necessary to realize key
benefits associated with Web services, such as reuse and
flexibility.

7. Discussion

The following summarizes a number of noteworthy
findings from the analysis organized by the three broad
categories of innovation: technology, organizational, and
environmental. In this discussion, we relate the factors to
the antecedents of PCI [25] (see Table 2) and provide an
assessment of the importance of the challenges emanating
from each group of factors.
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Table 2. Antecedents of PCl assessment

Antecedent Assessment

Relative advantage Relative advantage not clear in most cases,
few benefits have been realized in small
scale Web services applications. Focus on

software development efficiencies.

Compatibility Few compatibility issues regarding the
existing technical skills. Conceptually,
however, Web services can require a new
mindset.  Overall compatibility is not a

major issue.

Trialability Trialability does not seem to be an issue.
All organizations experimented with Web

services technology in some way.

Ease-of-use The perception of ease-of-use appears to be

fairly high (e.g., good tool support)

Visibility Visibility of Web services is high

Image Web services are one of the newer
technologies for all organizations. No
strong opinions were voiced for or against
Web services. The image appears to be
neutral.

Result demonstrability Difficult to find real examples within

industry, thus low result demonstrability.

Voluntariness Not an issue in this context. The adoption
of Web services is usually not an individual

decision.

7.1 Technology

As an innovation, Web services technology does not
appear to pose a major challenge. It is widely visible in
the trade press and other publication outlets, and there is
no indication that it is perceived as particularly complex.
The participants underscored the ease-of-use and potential
for development efficiencies associated with Web
services, partly due to the good tool support.
Participants indicated that their organizations would be
ready to move to Web services as soon as they were
demanded. Only one participant described Web services
as an immature technology. There clearly are concerns
regarding security in the context of Web services.
However, the concerns were directed at the immaturity of
security standards and a lack of knowledge rather than the
general ability to secure Web services, albeit in a non-
standard way. Concerns about performance were
mentioned by one participant, but not substantiated in
actual tests or use of Web services. Overall challenges
associated with the technology aspect of Web services as
an innovation appear to play a marginal role.

7.2  Organizational

Some important challenges emerged at the organizational
level. A key problem appears to be the ability to justify
the adoption of Web services, as it is often difficult to
establish a clear link between Web services and business
benefits. Web services are an infrastructure investment,
and its benefits, such as flexibility and development

efficiencies, are largely obscure to customers, may not be
realized immediately and may only become substantial if
Web services are adopted on a larger scale. While most
organizations are confident that their developers and IT
organizations will be able to easily learn the technical
aspects of Web services, several participants stated that
using Web services in the context of a service-oriented
architecture requires a different mind set. Some training
will be required to provide individuals as well as the IT
organization as a whole with the capability to effectively
leverage Web services. Efficiencies in software
development were identified by participants from all
organizations as a key benefit of Web services in a SOA.
The case evidence suggests that the relative advantage, a
key antecedent for adoption, is currently not evident for
many organizations. Compatibility of the innovation with
the organizational resources (e.g., developer skills) and
requirements, on the other hand, does not seem to pose a
major challenge. While the participating organizations
only have a few or no Web services in production, the
trialability of Web services has not been noted as a
problem. In fact, most organizations we interviewed had
experimented with Web services technology. Overall,
organizational factors are considered a moderate
challenge for Web services adoption.

7.3 Environmental

As IT decision makers have to take into consideration
the specific context (i.e., industry or industry segment) in
which the organization operates, we distinguish horizontal
environment factors from vertical factors that can be
expected to vary between industries. Three important
vertical factors emerged from the cases: vertical standards
development, industry leadership, and industry
fragmentation (see Figure 2). The availability of vertical
payload standards is important for the compatibility of
Web services offerings, not only at the messaging level,
but also at the business document level. The case
evidence suggests that a lack of payload standards will
inhibit organizations from offering Web services to
business partners. The lack of industry leadership and
examples of best practices within an industry affects, for
instance, result demonstrability, another important
antecedent for adoption. The fragmentation of an
industry and the small size of participating organizations
[36] generally slow down the adoption of a new
technology.
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Figure 2: Environmental adoption challenges

One of the key challenges in using Web services for
B2B interactions is the lack of demand by business
partners in combination with the availability and
existence of alternative technologies. Due to a lack of
demand and wuncertainty regarding vertical industry
standards, a “chicken-and-egg” problem exists both from
a Web services consumer and Web services provider
perspective. This situation makes it difficult to justify the
immediate adoption of Web services.

8. Conclusion

Our case studies corroborate a recent survey that the
adoption of Web services is still slow. We examined
several factors that pose a challenge. Some factors are
universal for all organizations, while a number of vertical
factors can be expected to differ between industries.
Therefore, the pace of adoption can be expected to vary
between industries as well. For IT decision makers, it is
important to be aware of and carefully assess these factors
to make “mindful” adoption decisions [34].

It is important to note that the findings of this study
only reflect the current experiences of these eight
organizations. The importance of factors may vary over
time, and factors that were not mentioned in these cases
may surface. As in most case studies, the ability to
generalize the findings is limited. Further research will
be necessary to substantiate the findings. One approach is
to develop a quantitative survey based on the findings
from this study. A longitudinal approach in which we
revisit the organizations at a later time could be helpful to
compare current attitudes towards adoption with actual
adoption (or non-adoption) decisions in the future.
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