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1. Introduction

Many firms report that their SOA projects have failed to realize the expected benefits from servitization. Industry analysts
propose that the “main reason SOA projects fail is because there is a lack of governance” (Saran, 2006). As the maturing aca-
demic literature on development and implementation of service-oriented architectures (SOAs) has so far mostly investigated
important technical aspects of SOA, there is a dearth of research on SOA governance and its mechanisms. A recent literature
review reveals that “organization and governance” is addressed in only 4 out of 175 SOA research articles and calls for future
research on “how organizations should apply the SOA concept” (Viering et al., 2009, p. 46). The importance of SOA gover-
nance also comes up in a Forrester Research study, which finds that only 20% of surveyed organizations achieve all antici-
pated SOA benefits, while 50% achieve less or struggle to reap the expected benefits (Heffner, 2009). Thus, a relevant question
for researchers and practitioners alike is how to achieve the benefits expected from adopting SOA.
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While the potential benefits are well understood and include increasing IT infrastructure flexibility (e.g., Kumar et al.,
2007; Yoon and Carter, 2007) and services reuse to achieve cost decreases and increasing enterprise agility (e.g., Baskerville
et al., 2005; Yoon and Carter, 2007), extending a firm’s IT governance to utilize SOA is not trivial. The SOA concept comprises
the idea of a component-oriented coupling of business processes and their implementation using a new service layer (Sie-
dersleben, 2007). Hence, introducing SOA necessitates managing this new service layer between the existing business pro-
cesses and application systems. SOA governance therefore requires finding ways to establish structures and processes and
develop employees to handle the new relationship between IT and process architecture. Our research question thus is:

Which SOA governance mechanisms are important to implement an effective SOA that increases IT flexibility and leads to
service reuse?

Our research model shows how SOA governance affects IT flexibility and reuse. An empirical evaluation based on data
from 81 firms using SOA reveals the differential impact of various SOA governance mechanisms (structures, processes,
and employees/relations). The study contributes (a) to existing research by offering the first empirically substantiated anal-
ysis of the importance of SOA governance and a comparison of the influence of different SOA governance mechanisms, and
(b) to practitioners by providing evidence-based answers to the question, which governance mechanisms are most impor-
tant for achieving IT flexibility and reuse.

We first delineate conceptual foundations regarding SOA - modular systems theory, IT flexibility, and SOA governance -
and then develop the research model and hypotheses. Afterwards, we explain our approach and data before testing the mod-
el. Finally, results, limitations, and areas for future research are discussed.

2. Concepts and related research

This section first briefly discusses why, from a theoretical perspective, SOA needs governance, to then draw on existing
literature for developing the core concepts of our research model.

2.1. Conceptualization of SOA

SOA has attracted attention for its promise of new ways to cope with old IT architecture challenges. The literature, while
focusing primarily on technical aspects, includes important research areas (Ren and Lyytinen, 2008) such as security, reliabil-
ity, service composition (Curbera et al., 2003), the selection and management of services (Yu et al., 2007), and orchestrating
services (Peltz, 2003). Some research also addresses the question of the benefits that result from SOA adoption (Joachim
et al,, 2011; Kumar et al., 2007).

Based on a review of the SOA literature, Joachim (2011) categorizes frequently mentioned characteristics of SOA as either
technologies often used for implementing SOA, service-oriented design principles applied at the IS architecture level, or prin-
ciples for establishing a service-oriented enterprise (SOE). However, beyond these common characteristics, “it seems that
there is little agreement among practitioners and researchers alike as to a standard definition of SOA” (Erickson and Siau,
2008, p. 43). Erickson and Siau identified nine different formal definitions of SOA, which range from “modularizing a firm'’s
business activities into functional services” to “using web services for distributed computing”. In our work, we draw on Bieber-
stein et al., who define SOA as a holistic concept comprising IT and business aspects: “A service-oriented architecture is a
framework for integrating business processes and supporting IT infrastructure as secure, standardized components — ser-
vices - that can be reused and combined to address changing business priorities” (2005a, p. 5).

Yoon and Carter (2007) investigate the benefits that drive an organization’s interest in adopting SOA. Their case studies
reveal that SOA can facilitate integration of systems, improve data flow and customer service as well as reduce IT cost. Also,
SOA can lead to quicker IT responses to market change or customer demand and to reuse of already existing implemented
functionality. Baskerville et al. (2005) emphasize the theoretically high potential of reuse in an SOA, even though they could
only partly show positive effects of reuse (such as lower development costs or responding quicker to changing customer de-
mands) in their two case studies, as existing services needed to be adapted to reuse existing functionality. Another benefit of
SOA is a higher level of flexibility, as previously developed modular services can be reused or locally extended if business
needs change or new needs arise (Yoon and Carter, 2007). Gartner summarizes the role of achieving reuse in an SOA: “Reuse
is not a benefit of SOA but a hurdle that needs to be overcome in order to improve business agility and lower software main-
tenance” (Saran, 2006). This important role of reuse is supported further by Bieberstein et al. (2005b, pp. 692-693), who
state that “reuse promotes company-wide consistency of key business operations and processes, while reducing costs.”

Synthesizing prior efforts, Becker et al. (2009) did an extensive literature analysis and thus identified agility, and reuse as
the most important benefits of SOA with which we concur. Thus, we will draw on those as our endogenous variables when
developing our model.

2.2. Applying modular systems theory to the SOA paradigm

While modularity is a key concept in various scientific disciplines, such as biology, mathematics, and psychology, a thor-
ough theoretical consideration of modularity as a key constituent in services metaphors in general, and for SOA in particular,
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is lacking. Schilling (2000, p. 312) defines: “Modularity is a general systems concept: it is a continuum describing the degree
to which a system’s components can be separated and recombined, and it refers both to the tightness of the coupling be-
tween components and the degree to which the ‘rules’ of the system architecture enable (or prohibit) the mixing and match-
ing of components.” Essentially, almost all biological, technical and other systems can be interpreted as hierarchically nested
modular systems (Simon, 1962) that “are intentionally designed to require low levels of coordination so that they can be
carried out by an organizational structure of quasi-independent divisions functioning as loosely coupled subsystems” (San-
chez and Mahoney, 1996, p. 64). In this vein, business processes and supporting applications can be modularized into ser-
vices by adopting SOA (Papazoglou and Heuvel, 2007). As is the case for each modular system, the components or services of
an SOA represent other subsystems that can again be viewed as a modular system consisting of finer, loose services (Simon,
1962). However, “loose does not mean lax; loosely coupled systems operate to very stringent performance requirements”
(Hagel and Brown, 2005, p. 85). For example, a modular, loosely coupled product design enables a decentralized production
process in cases where well-defined standard interfaces exist. This allows employees to work on separate components while
still ensuring that the resulting components can interact effectively (Schilling, 2000). In the context of SOA, dedicated gov-
ernance and management mechanisms define the necessary standards for locally developed, modularized services to facil-
itate the reuse of services in other processes. From a business-oriented perspective on services management, there is a
substantial gap between, for example, SOA potential resulting from modularity, and realized SOA benefits resulting from re-
use. SOA faces the challenge - and opportunity - that service construction needs to be directed towards business goals. SOA
governance thus directs how services are constructed and how they are used and reused.

2.3. IT flexibility

Achieving flexible IT is an important IT strategic goal (Kumar, 2004) and a major reason to adopt SOA. Byrd and Turner
(2000) have conceptualized the flexibility of IT infrastructure as the combination of both the human and technical IT infra-
structure. Since our research addresses the SOA domain, which is mainly an architectural and technical concept, we restrict
our research to the technical part of IT infrastructure flexibility, which we hereafter refer to simply as IT flexibility, defined as
the “degree to which its [the IT infrastructure’s] resources are sharable and reusable” (Duncan, 1995, p. 42).

Based on the degree of shareability and reusability of the resources within an IT infrastructure, Duncan proposes three
criteria for IT flexibility: (1) connectivity, that is, enabling components to connect to each other; (2) compatibility, that is,
allowing connected components to interact and share information (Chung et al., 2003); and (3) modularity, that is, “isolating
and standardizing as many business and systems processes as possible” (Duncan, 1995, p. 48) and covering applications and
data. Byrd and Turner define modularity as “the ability to add, modify, and remove any software, hardware, or data compo-
nents of the infrastructure with ease and with no major overall effect” (2000, p. 171). However, an empirical evaluation of
Duncan’s three dimensions by Byrd and Turner found a lack of discriminant validity between connectivity and compatibility;
therefore, they were merged to the new concept of integration (2000).

Chanopas et al. (2006) extended these works and identified another dimension, scalability, to be an important part of IT
flexibility'. Scalability - “the degree to which hardware/software can be scaled and upgraded on existing infrastructure”
(Chanopas et al., 2006, p. 645) - can be seen as an important outcome of SOA. SOA is generally expected to exhibit higher sca-
lability than point-to-point connections because an enterprise service bus (ESB) is applied for application integration. This
solves the major problem of rapidly increasing complexity with a rising number of systems to be integrated in case of point-
to-point connections (Papazoglou and Heuvel, 2007). A scalable IT infrastructure allows for easier handling of increasing num-
bers of users, workload or transaction volume (Chanopas et al., 2006; Kumar, 2004). For example, in an SOA multiple instances
of resource intensive services can be deployed across (e.g., virtualized) computing nodes and accessed using dynamic routing to
avoid bottlenecks (resulting from increasing transaction volume) (Papazoglou and Heuvel, 2007).

Based on those previous works, we conceptualize technical IT flexibility by the three dimensions of modularity, integra-
tion, and scalability.

2.4. SOA governance

SOA governance is frequently proposed as the means to an effective SOA (Varadan et al., 2008; Walker, 2007). The basic
idea is that SOA governance should support the firm in handling any challenges arising from SOA implementation.

Research regarding SOA governance has focused mainly on developing methods for designing and implementing single
services or entire service-oriented solutions (Arsanjani et al., 2008). Other works investigate selected SOA governance as-
pects, such as methods for: service identification of single services (Esswein et al., 2009); service integration testing (Berto-
lino and Polini, 2009); describing models and tools for supporting SOA governance activities at the technical level (Derler and
Weinreich, 2007); developing an SOA governance approach based on the lifecycle of single services (Schepers et al., 2008); or
proposing new organizational structures for SOA (Bieberstein et al., 2005b). There is also broader research that takes a more
comprehensive approach to SOA governance. For example, Leusse et al. (2009) propose a special SOA governance model for

1 Actually, Chanopas et al. found five additional flexibility aspects: scalability (11), modernity (6), continuity (2), rapidity (2), and facility (1). The number of
IT experts out of a total of 11 interviewees reporting the respective characteristic of IT infrastructure flexibility is given in parentheses. However, scalability
showed to be the only one consistently reported by all 11 IT experts.
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handling nonfunctional requirements in a dynamic way. Strnadl (2007) formulates a specific semantic meta model that cap-
tures the combined requirements of business process management and SOA governance, while Niemann et al. (2008)
suggest a generic SOA governance model emphasizing the control cycle and Varadan et al. (2008) develop an SOA gover-
nance framework based on IBM’s client experiences.

Although many SOA governance and management mechanisms have been proposed in the academic and practitioner lit-
erature, to the best of our knowledge none of the concepts has been evaluated by quantitative studies to examine their con-
tribution to a successful SOA implementation. To select the SOA governance mechanisms to be included in our study, we first
selected two established governance models to identify important governance mechanism categories. The generic IT gover-
nance model of De Haes and Van Grembergen (2009) distinguishes between structures, processes, and relational mechanisms,
while the conceptual SOA governance model suggested by Kohnke et al. (2008) draws on structures, processes, and employees/
relations. As both models draw on three comparable pillars, we decided to focus on these three categories and harmonize the
labels from both governance models.

In a second step, we conducted a review of the research literature on SOA (Joachim, 2011), to identify different SOA gov-
ernance mechanisms that have been proposed often for each of the three categories. We identified 33 papers? with state-
ments regarding SOA governance. However, as very general propositions like “SOA governance is important for an effective
SOA” do not mention particular SOA governance mechanisms, we excluded those papers that did not investigate SOA gover-
nance in detail. In total, we investigated 10 papers, each offering detailed insights into different SOA governance mechanisms.
Table 1 lists the SOA governance mechanisms and shows the relative frequency they were mentioned in the investigated papers.

The model development, which follows in the next section, includes those governance mechanisms that were mentioned
as being important by the majority of the papers.

3. Research model

We next develop our research model (visualized in Fig. 1), theorizing the influence of the three categories of SOA gover-
nance (i.e., structures, processes, and employees/relations) on (a) the three dimensions of technical IT flexibility (i.e., mod-
ularity, integration, and scalability) as identified in the previous literature, and (b) reuse to trace separately the effects of
different SOA governance/management mechanisms in more detail.

3.1. Structures

Structures are the first of the three categories of SOA governance proposed by Kohnke et al. (2008). Within this category,
we look explicitly at two aspects: establishing new decision-making bodies and using standards. One example of implement-
ing such a new decision-making body for SOA governance could be the SOA Center of Excellence (CoE) (Walker, 2007). How-
ever, it depends on whether the CoE is restricted to identifying problems and making recommendations or whether it also
has authority to make decisions (Schepers et al., 2008). The CoE is a board or committee comprising business domain owners
as well as IT and, in particular SOA experts (Keen et al., 2008). The CoE consolidates the SOA-related knowledge of the orga-
nization and performs the company-wide planning of all SOA-related tasks (Mitra, 2005). While existing decision-making
bodies can accomplish the first SOA pilot projects, specific decision-making bodies, such as a CoE or an SOA board, are usually
implemented when SOA is adopted more broadly. For example, Walker describes how existing internal enterprise architec-
ture governance mechanisms were leveraged to steer the SOA-related activities rather than “defining a completely new and
independent governance structure” (2007, p. 660). However, for handling a firm-wide introduction of SOA, it is often sug-
gested that a new governance body is put into place to achieve the desired goals, such as increasing flexibility and reuse
(Varadan et al., 2008, p. 480).

Hypothesis (H1a). Introducing a new decision-making body (e.g., SOA Center of Excellence) increases IT flexibility in terms
of modularity, integration, and scalability.

Hypothesis (H1b). Introducing a new decision-making body (e.g., SOA Center of Excellence) increases reuse.

Establishing and using standards is a further SOA governance mechanism beyond establishing new decision-making
bodies. Such standards range from criteria to guide whether functionality should be implemented as services (e.g., expected
frequency of service use) through to design standards for system interfaces (Bieberstein et al., 2005b; Lee et al., 2010). The
former can help to identify the appropriate level of modularity and granularity of services, which facilitates reuse, while the
latter can enhance flexibility to integrate functionality freely as needed or replace existing functionality with a new service,
or if decisions are based on open reference models (Bieberstein et al., 2005b).

2 These sources were selected based on the top 25 IS research journals according to the ranking by Lowry et al. (2004). In addition, the IBM Systems Journal
was included, because it is listed as top global practitioner journal (Lowry et al., 2004) and covers a significant part of SOA research. Moreover, four IS
conferences (ICIS, AMCIS, ECIS, and HICSS) were considered to cover more recent SOA research. Finally, the references of the identified articles were checked to
identify further relevant articles in those and other outlets by forward search.
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Table 1
Frequently mentioned SOA governance mechanisms (bold = used in our study).
Governance  SOA governance Description Source Frequency
category mechanism (out of 10)
Structure New decision- Establishing a new, SOA-specific decision-making body (e.g., SOA Center of Excellence 1, 2, 8
making body (CoE) or an SOA board) which has the decision rights regarding company-wide 4-9
planning of all SOA-related tasks and is not limited only to making recommendations.
Standards Defining internal, SOA-related technology standards to which all projects must 1,2, 8
adhere. 4-9
Roles and Establishing new roles (e.g., SOA leads, service owner) and supporting the 2-4,8, 5
responsibilities collaboration and coordination of SOA activities when new services need to be 9
developed or existing ones need to be adapted for reuse in another domain.
Processes Service Implementing service management processes is important to support the service 1,2, 9
management operation. Service management covers the entire service portfolio, which needs tobe 4-10
prioritized and coordinated during its lifecycle.
Service Adhering to obligatory design guidelines to develop coherent services across the firm 1, 4- 8
development and reduce service redundancy. 10
Performance Using aligned metrics to monitor the services (should be jointly selected with the 2,4-6, 5
measurement business units) to align the SOA implementation with business goals (e.g., higher 8
flexibility, reduced business process costs).
Employees/  Qualifications SOA can be successful only when IT personnel understand service-oriented thinking 2-5, 8
relations and the SOA paradigm. If not available, appropriate trainings have to be established. 7-10
IT/business For implementing effective services, good communication between IT and business ~ 1-5, 8
communication units is important to facilitate knowledge exchange and thus align IT with business 8-10
requirements.
Collaborative work  SOA governance has to promote collaborative work of business units to support the 2-4, 7
of business units identification of synergies and define requirements across different business 6-9
processes.
Incentives Using incentives (e.g., annual bonuses) to increase the commitment of the employees 2-4,9, 5
to the changes that result from implementing SOA (e.g., rewarding developers or 10

business units for identify service reuse potentials).

1: Becker et al. (2009), 2: Bieberstein et al. (2005b), 3: Kavianpour (2007), 4: Kohnke et al. (2008), 5: Lee et al. (2010), 6: Schepers et al. (2008), 7:Tewary
et al. (2009), 8: Varadan et al. (2008), 9: Walker (2007), 10: Yoon and Carter (2007).

Hypothesis (H2a). Applying common standards increases IT flexibility in terms of modularity, integration, and scalability.

Hypothesis (H2b). Applying common standards increases reuse.

3.2. Processes

In the SOA governance processes category, we distinguish between processes that support service management and those
related to service development. Service management processes provide a centralized overview of existing services and their
control during the entire service lifecycle (Walker, 2007). Moreover, good service management includes policies and agree-
ments for charging service use. This allows for compensation to the business units which first demands a service and then bears
the additional costs required to develop a generic service that is reusable by other business units, as opposed to implementation
of a service specific to the needs of a single business unit, which would cost less (Walker, 2007). Tasks related to managing the
availability of services, application management, and service support are also part of the service management process (Kohnke
etal.,2008; Schepers et al.,2008). In addition, Varadan states that “the realization of SLAs between providers and consumers” is
important (2008, p. 481). A central perspective on all existing services guides the development of new services and the adap-
tation of existing services to create a flexible IT infrastructure. Thus, it allows for increased reuse of existing services.

Hypothesis (H3a). Implementing service management processes increases IT flexibility in terms of modularity, integration,
and scalability.

Hypothesis (H3b). Implementing service management processes increases reuse.

Analysis of existing services can raise the need to refine existing services or to develop new ones. To ensure that newer
versions of existing services or new services are still compatible with other existing services, clear service development
processes are needed. This ensures further that services are designed to be sufficiently modular to support their flexible
integration and later reuse (Lee et al., 2010). Service development processes should also ensure that, whenever possible,
existing functionality is reused and not developed anew. The development of reusable services is seen as considerable effort
(Becker et al., 2009) that needs additional guidance by established processes. As services should not be defined separately for
each project, there is a need “to evangelize solutions across projects and processes” (Hirschheim et al., 2010, p. 44).
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Fig. 1. Research model.

Hypothesis (H4a). Establishing service development processes increases IT flexibility in terms of modularity, integration,
and scalability.

Hypothesis (H4b). Establishing service development processes increases reuse.

3.3. Employees/relations

The third and final category of SOA governance mechanisms comprises actions related to the involved employees/relations.
We distinguish between the qualifications of involved IT employees, IT/business communication, and the collaborative work
of different business units when developing services. The existing knowledge and skills of employees regarding the imple-
mentation and management of SOA are important. SOA also require new skills that, in turn, may require training (Kohnke
et al., 2008). Thus, organizations often educate their employees with respect to building, reusing, and deploying services
(Yoon and Carter, 2007). Further, “new skills in technology, architecture, development, and infrastructure design” are often
required to implement an ESB and registry (Varadan et al., 2008). Without sufficient knowledge regarding SOA and the con-
cept of service orientation, it is unlikely that services will be designed in such a way that they create the expected flexible IT
infrastructure or are sufficiently modular to be reused.

Hypothesis (H5a). Better SOA-qualified employees will allow for higher IT flexibility in terms of modularity, integration,
and scalability.

Hypothesis (H5b). Better SOA-qualified employees will allow for higher reuse.

Tiwana et al. (2003) already revealed that better knowledge exchange between business and IT increases flexibility in IT pro-
jects. Correspondingly, Sabherwal and Chan found that better IT/business alignment increases (business and IT) flexibility
(2001). According to Chen (2008), alignment via communication is one of three important means to achieve IT/business align-
ment, in addition to alignment via architecture and governance in an SOA. Chen highlights further that, in particular, “efforts are
made to narrow ‘culture gaps’ between business and IT people, which has been a major cause for system development failure”
(2008, p. 3). Consequently, when there is good communication between IT and business employees, the resulting SOA is more
likely to fulfill business demands regarding flexibility and reuse, because there will be fewer problems and misunderstandings.

Hypothesis (H6a). Good communication between IT and business units increases IT flexibility in terms of modularity,
integration, and scalability.
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Hypothesis (H6b). Good communication between IT and business units increases reuse.

As services in an SOA should support business needs (Bieberstein et al., 2005a), it is important that the business units
work collaboratively on the specifications of services and that they are able to communicate their specific needs (Yoon
and Carter, 2007). Krafzig et al. (2005) highlight that “being able to talk about the specific nature of different services at
an abstract level will enable the different stakeholders in an SOA project [...] to communicate their ideas and concerns more
effectively.” Therefore, a common understanding of services and communication among business units to identify synergies
between business processes is important to promote an effective IT infrastructure that should not only serve the minority of
single business units appropriately but also fulfill the needs of the majority. Thus, SOA governance should create “an effec-
tive collaboration environment across multiple business units with a diverse set of business goals” (Walker, 2007, p. 652) to
deploy “shareable and reusable services such that they can be used across lines of business and across processes in a manner
dictated by the business” (Varadan et al., 2008, p. 473).

Hypothesis (H7a). The collaborative work of different business units increases IT flexibility in terms of modularity,
integration, and scalability.

Hypothesis (H7b). The collaborative work of different business units increases reuse.

3.4. Modularity as mediator

While integration and scalability, as part of IT infrastructure flexibility, provide benefits for the adopting organization,
modularity as a third aspect of IT flexibility does not per se constitute any value for the organization. The reasoning behind
modularity is that the functionality encapsulated in the service can be reused in other business activities (Yoon and Carter,
2007). Thus, functionality is not encapsulated as modular services for its own sake, but is worth the additional effort only if
the services are actually reused. According to modular systems theory, services that are modular and loosely coupled can be
separated and recombined easily, enabling different combinations and reuse of services (Schilling, 2000).

Hypothesis (H8). A higher degree of modularity will increase the reuse of services in an SOA.

The higher the degree of modularity, the more likely a service can be reused in another context (Baskerville et al.,
2005). Yet, managerial complexity and communication overhead increase when the same functionality is split into loosely
coupled services rather than implementing it into just one tightly coupled, aggregated service. A service with a rather low
degree of modularity, though, is hardly reusable in other contexts, as it is tightly coupled with other services and difficult
to separate from its context. This makes the use of just one part or the entire service in other contexts difficult or even
impossible. Thus, modularity is expected to be a key enabler of reusing functionality. We therefore propose that SOA gov-
ernance and management mechanisms not only directly increase reuse, but are (partially) mediated by modularity as key
facilitator of reuse.

Hypothesis (H9). Modularity mediates the influence of SOA governance/management mechanisms on reuse of
functionality.

4. Methodology and results

This section begins by explaining the data collection and methodology, followed by a test of the data quality as well as of
the validity and reliability of the measurement model. Finally, the research model is evaluated.

4.1. Approach

4.1.1. Data collection

We applied a quantitative approach and conducted a survey in the German service industry, comprising logistics, trade,
financial services, energy, and so on (US SIC codes 4000-8999). We chose the service industry because of its comparatively
higher reliance of its business processes on IT compared to other industries in which the role and importance of physical
assets and materials may be significant contingencies.

We contacted the firms individually by phone to identify the manager in charge of the IT architecture and to request par-
ticipation in the survey. This led to appropriate persons being identified in 1743 firms. Next, we mailed out a paper-based
questionnaire. After two reminders (via postal mail and phone), we eventually received 247 questionnaires (i.e., a response
rate of 14.2%). To test our hypotheses, we selected only those responding organizations that had already adopted SOA and
show a sufficient degree of SOA supporting their business processes to offer valid insights into SOA governance/management
mechanisms. Thus, we eliminated 124 of the 247 responding organizations that had not yet adopted SOA.
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4.1.2. Measurement

All but one construct are based on (reflective) multi-item measures and were derived from the literature where possible
(i.e., in the case of modularity, integration, and scalability); these are shown in Appendix A. Establishing a “new decision-
making body” was the only construct operationalized by a single item, as it does not comprise or is formed by two or more
components (Bergkvist and Rossiter, 2007)%. We used a single item that asked for rating the degree to which new decision-
making bodies have been established for SOA directly. The other constructs measuring the SOA governance mechanisms were
newly developed for this study, as we are not aware of a prior quantitative study that has investigated SOA governance/man-
agement mechanisms.

Before designing the survey, we reviewed the literature on SOA governance and conducted a series of case studies in 9
large German services firms. One part of the case study interviews examined the SOA governance/management mechanisms
applied in the particular firm. Thus, we had the opportunity to learn SOA lingo from experts, receive feedback about our
model and items, and gain insights into different SOA governance approaches and their importance for effective SOA
implementation.

Next, we discussed the operationalizations of the new constructs with a group of seven researchers experienced in the
field of SOA to avoid unclear or ambiguous formulations. Moreover, we asked an industry expert panel consisting of consul-
tants active in the SOA domain to assess the items and their content. We followed their suggestions and refined our mea-
surement instruments accordingly. As no additional items were proposed, their responses also suggested that our items
adequately cover the content domain (Lewis et al., 1995).

Then, we evaluated content validity involving ten consultants from several consulting firms and experienced in SOA fol-
lowing the procedure applied by Lewis et al. (1995). This approach requests each panelist to rate the relevance of each item
on a three-point scale in order to calculate the content validity ratio (CVR). All except two items showed a CVR equal to or
higher than .80 and thus fulfill the requested threshold of .62 (Lawshe, 1975) meaning that the overwhelming majority of
panelists feel that the developed items are important for SOA governance, which is significant at the 5% level. The two
remaining items are rated at .60 (IBC2) and .40 (SMM2), thus, IBC2 is only marginally below the threshold. Using card sorting
(Moore and Benbasat, 1991), both items were consistently assigned to their intended constructs (IBC2 in 90% of the cases to
IT/business communication and SMM2 in 80% of the cases to service management) by the same ten consultants. Assessing
Fleiss’ Kappa®, the 10 panelists showed a high inter-rater reliability of .76. As both items are part of reflective multi-item mea-
surement models each consisting of three items and as reflective constructs are in general more robust than formative con-
structs (Petter et al., 2007), we decided to keep these two items within the model.

As control variables we added organizational size (measured by total number of employees from secondary data sources),
industry type (dummy variables for logistics&trade, financial services, and ICT), and usage of general IT governance mech-
anisms (ITIL and COBIT). Including the latter in the analysis allows for examining whether IT flexibility is predicted by the
investigated SOA governance mechanisms or rather by the use of ITIL or COBIT, which are not SOA-specific.

4.1.3. Analysis
We used Partial Least Squares (PLS) (SmartPLS, Ringle et al., 2007) and SPSS to analyze the data. For testing the hypoth-
eses, we implemented two different models:

e Flexibility model: First, we tested the hypotheses between the different SOA governance/management mechanisms and
technical IT flexibility (consisting of modularity, integration, and scalability).

e Direct and full reuse model: Second, we estimated a pair of models comprising the influence of the different SOA gover-
nance/management mechanisms on reuse as well as the mediating role of modularity. The direct reuse model links the
different SOA governance/management mechanisms to reuse while the full reuse model adds modularity as mediator in
between. Comparing the results of both models allows for testing the mediation effect.

Analyzing the results from the flexibility and reuse models allows for an integrated picture of the effects of SOA gover-
nance/management mechanisms on IT flexibility as well as on reuse.

Our data set comprised several missing values. Since SOA adoption is infrequent and since the usable data set is compa-
rably small, we followed the suggestions of Kristensen and Eskildsen (2010) to apply missing value treatment. Kristensen
and Eskildsen simulated the effects of applying different missing value handling strategies and found that replacing the
missing values using the expectation-maximization (EM) algorithm leads to more valid and more reliable estimation results,
compared to pairwise deletion or simple treatments such as mean value substitution. However, we applied a very conser-
vative approach and used the EM algorithm only for those items, which had at most 3 missing responses (i.e., 3.7% missing

3 Using single-item measurement models is accepted in IS research, particularly in the early phases of measures developments, as in our case. For example,
Sedera and Gable (2010) assessed knowledge transfer and knowledge application, or Klein and Rai (2009) assessed buyer dependence on supplier using a single
item.

4 Interpreting Fleiss’ Kappa is similar to Cohen’s Kappa; the difference is that it relieves the assumption of having only two coders allowing us to compute the
inter-rater reliability for more than two coders (Petter et al., 2007). For example, Moore and Benbasat (1991) report that scores above .65 are acceptable for
Cohen’s Kappa, and Petter et al. report values above .76 to represent “high level of agreement between the coders”.
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values at most) while eliminating data from the other questionnaires from the data set. This led eventually to 81 responses
used in the following calculations.

4.2. Quality of data and measurement model

Before evaluating our research model, we tested our data for normality using the Kolmogorov-Smirnov test and assessed
skewness and kurtosis, which showed that some of our items are not normally distributed. This and the limited sample size
were the reasons why we chose PLS instead of covariance-based SEM for testing our research model.

Further, we examined the data regarding non-response bias. Therefore, we compared the answers given by the early
respondents to those respondents who answered only after several reminders. The basic assumption of this approach is that
the latter group shares similarities with those receivers of the questionnaire that have not answered at all, and thus can serve
as a proxy, as argued in Armstrong and Overton (1977). As no indicator showed a significant difference according to the Kol-
mogorov-Smirnov test, we can assume that non-response bias is not a major problem in our data. Similarly, no differences
were shown in the answers not included in the analysis because of missing values in single items.

Next, we took several measures for making sure that common method bias had not affected our results, such as using dif-
ferent questionnaire versions and applying the marker variables approach. The details are reported in Appendix D.

After analyzing the quality of our data, we tested the reliability and validity of the PLS measurement model. All but one
indicator loading (SMM3 .699) where above .707 (cf. Appendix A). Appendix B shows that construct reliability, convergent
and discriminant validity are satisfied in both model estimations, too®.

4.3. Analyzing the influence of SOA governance on IT flexibility (flexibility model)

Table 2 shows the path coefficients from testing the flexibility model (paths from all governance constructs to the three IT
flexibility dimensions). Notably, establishing new decision-making bodies has a significantly negative relationship with
modularity and integration but no influence on scalability. Standards show strong relationships with all three dimensions
of technical IT infrastructure flexibility. Further, service management processes have a weakly significant influence on mod-
ularity and integration but none on scalability. With respect to employees/relations, the results show that their qualifications
as well as IT/business communication positively affect all three dimensions of IT flexibility. Finally, the service development
process and the collaboration of different business units are only related to modularity. The remainder of the hypothesized
relationships are not significant. Also, COBIT shows no significant influence while ITIL contributes weakly to integration.®

Table 3 presents the R? of the dependent variables (modularity, integration, and scalability). The different SOA gover-
nance/management mechanisms predict a significant part of the variance in modularity (45.8%) and integration (37.8%),
while the explanation of scalability (18.3%) is weak.

Correspondingly, Table 4 provides the single effect sizes (). We find that, according to Chin (1998), all SOA governance
mechanisms have small to medium effects on modularity and that all except service development processes and the collab-
orative work of business units also have a similar effect on integration. However, only standards, the qualification of employ-
ees, and IT/business communication have a small effect on scalability.

4.4. Analyzing the mediation effects between SOA governance, modularity, and reuse (reuse model)

Table 5 presents the results of testing the reuse model with and without modularity (i.e., full vs. direct reuse model); com-
paring the results uncovers the mediation effect of modularity (Baron and Kenny, 1986). First, the results exhibit clearly that
modularity is positively related with reuse of functionality (cf. Table 5, full reuse model). Further, analogous to the flexibility
model estimation, establishing new decision-making bodies for SOA governance is negatively related with reuse. Using stan-
dards enhances reuse, and having clear service management processes seems by far to be the single most important SOA
governance factor for driving reuse. By contrast, it is interesting that implementing service development processes, better
IT/business communication, and collaboration among business units show no positive relationship with reuse. The collabo-
ration of different business units seems to even dampen the effect of modularity on reuse (no relationship in the direct reuse
model, but a significant negative relationship in the full reuse model). The negative relationship is caused by a statistical sup-
pressor effect; it can be interpreted such that collaboration of business units increases modularity but not reuse. In addition,
the direct reuse model without modularity as mediator, shows that better qualification of employees with SOA skills does
indeed increase reuse.

5 Construct reliability is ensured because in any case the composite reliability (C.R.) is larger than .7 as requested by Nunnally (1978), and, as Chin (1998)
demands, the average variance extracted (AVE) is larger than .5 for all constructs, showing convergent validity. Discriminant validity is given in our models as
the square root of the AVE of all constructs is higher than their respective inter-construct correlation (Gefen et al., 2000). We also checked the cross loadings of
the indicators and confirmed that all indicator loadings are highest to their own constructs and lower to all other constructs (cf. Appendix C).

6 To satisfy the recommended sample size requirement by Chin (1998) (i.e., 10 times the number of incoming links of a single construct), the results shown in
the tables are based on PLS tests without the control variables. In addition, we tested each of the four control variables in separate PLS models as Liang et al.
(2007) did, which did not reveal major differences in the path coefficients of the investigated relationships. Under the given sample size restrictions, this
represents the most conservative approach.
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Flexibility model test results (8 and significance levels).

95

Impact of SOA governance mechanism. ..

on...
Hyp. Mechanism Modularity Integration Scalability
Structures Hla New decision-making body —.256" -.339" —.008
H2a Standards 334" 307" 246"
Processes H3a Service management 156" 162 —.059
H4a Service development 138" 102 —.092
Employees/relations H5a Qualification 135" 2167 223"
H6a IT/business communication 159" 147* 261
H7a Collaborative work of business units 2147 .094 —-.062
Controls Organizational size —.207" —.224° —.017
ITIL .105 1337 .014
COBIT —.069 .069 .013
Industry type:
Logistics and trade 1277 —-.108 .016
Financial services .053 091" 106"
IT and communication -.238" -.013 —.035

* p <.1 (Because of the small sample size we chose to also consider p < .1 as threshold for (weakly) significant relationships as is done in other studies
using SEM (Worren et al., 2002; Zhu and Kraemer, 2002). In this way, we can avoid severe type-II errors which might just arise from the small sample.
However, relationships that do not meet the traditional .05 significance level but only the .1 level, will be particularly carefully discussed).

" p<.05.

Y p<.oL
Table 3
R-squares (flexibility model).
R-squares Modularity Integration Scalability
Flexibility model 458 378 183
Controls only 218 114 .023
Table 4
Single effect sizes ().
Effect size of SOA governance mechanism on...
SOA governance mechanism Modularity Integration Scalability
Structures
New decision-making body .06° .10° .00
Standards 19° 14° .06°
Processes
Service management .02° .02° .00
Service development .02° .01 .01
Employees/relations
Qualification .03° .06° .05°
IT/business communication .03° .02° .05°
Collaborative work of business units .06° .01 .00
¢ Medium.
b Small.

The R?> show that the SOA governance/management mechanisms account for 48.7% of the variance of reuse, while the
controls alone account for only 6% of reuse (not reported in tables). Thus, SOA governance is an important determinant
for the degree of reuse in an SOA.

Looking at the single effect sizes (f2) clarifies that reuse is predicted largely by modularity and it also demonstrates the
importance of service management processes for facilitating reuse.

Hypothesis 9 proposes that modularity mediates the influence of SOA governance/management mechanisms on reuse of
functionality. First evidence is provided by the fact that the inclusion of modularity as a mediator goes hand in hand with
most of the path coefficients (from SOA governance/management mechanisms to reuse) becoming weaker (Baron and Ken-
ny, 1986), such as for new decision making body, standards, qualification of employees, or, less strongly, for service manage-
ment (cf. Table 5, comparing paths of direct with full reuse model). To test for the existence of partial or even full mediation
effects, we re-estimated the direct reuse model using the approach suggested by Preacher and Hayes (2004 ), which was also
adopted in other recent IS studies (e.g., by Coltman et al. (2011) and Al-Natour et al. (2011)). Following this procedure, we
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Table 5
Influence of SOA governance mechanisms on reuse (f and f2).
Hyp. Determinant Direct reuse model (without Full reuse model (with Mediation analysis (for full
modularity) modularity) reuse model)
Path (f) on Single effect (f2) Path () on Single effect (f?) Lower Upper Point
reuse on reuse reuse on reuse bound bound estimate
H8 Modularity n/a nfa 459" 22°
Structures  H1b  New decision-making ~ —.380" a3® —.268" a2° -338" 004" 126
body
H2b  Standards 2717 a1° 113° .02° 0177 3557 163
Processes H3b  Service management 482" .20° 423" a17? .004" 209" .080
H4b  Service development 119 .01 .064 .00 .003" 189" 072
Employees/  H5b  Qualification 152" .03° .086 .01 .005" 178" .070
relations ~ H6b  IT/business .010 .00 —.083 01 .004" 186" 074
communication
H7b  Collaborative work of —-.031 .00 —.125" .02° .007" 227" .096
business units
Controls Organizational size —.190° —.093
ITIL —.063 -.118"
COBIT —.001 .030
Industry type:
Logistics and trade —-.078 -.136"
Financial services .105 .080
IT and communication  —.018 .093"

Note: significance levels of g, classification of effect sizes (f*).
" p<.l.

" p<.05.

T p<.oL
¢ Medium.
> Small.

Table 6
Summary of all results (shaded cells represent confirmed propositions).

| Direct reuse | Full vs. direct

Corresponding model : Flexibility model model reuse model
SOA governance mechanism'r Influence on  Influence on | Influence on | Influence on| Mediation by Test of Hypotheses
g ~"  modularity integration scalability | reuse (H1-7b), modularity (H9) (H1-H7)
llj::;v decision-making - - - Hla+b rejected
Structures y
Standards ++ S =F aF 4 H2a+b confirmed
. v H3a largely confirmed
Service management 4+ =+ 1 H3b confirmed
Processes
a .
Service development aF (‘/) H4a+b rejected
Qualification + + v H5a+b confirmed
Employees [IT/business + Hé6a confirmed
/relations |communication Ho6b rejected
Col!aboratl.ve work of + H7a+b rejected
business units
Influence of modularity on reuse: ++ (H8 confirmed)
Modularity acts as mediator: H9 confirmed (for those governance mechanisms
positively related with reuse)
Note: shaded cells represent confirmed propositions; 4-: significant positive relationship with medium effect size; =: significant positive relationship with small
effect size; ==: significant negative relationship with medium effect size; =: significant negative relationship with small effect size; v significant mediation;

“Mediation test according to Preacher and Hayes (2004) was confirmed. However, the direct path from service development on reuse in the direct model
was not significant (probably due to low statistical power), which violates the condition of Baron and Kenny (1986). If we assumed the path being existent
despite missing significance, this relationship between service development and reuse would be mediated by modularity.
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bootstrapped the sampling distributions using 2000 bootstrap samples. The right columns of Table 5 show the point
estimates as well as the lower and upper bounds of the 95% or 99% confidence intervals belonging to the mediation effect
of modularity on the relationship between the different governance mechanisms and reuse. The results show that all medi-
ation tests are statistically significant. However, according to Baron and Kenny (1986) a mediation effect requires that there
is a significant direct relationship between the exogenous variable and the endogenous variable if the mediator is absent. By
contrast, Shrout and Bolger (2002) argue that this requirement is not a necessity in the presence of rather low statistical
power, which is likely in case of smaller sample size. According to these arguments, the statistically significant mediation
effect of service development is likely to be an actual mediation effect, while in case of IT/business communication and col-
laborative work of business units we should not argue mediation to be existent since the basic relationship between them
and reuse in the direct model is very close to zero.

Thus, we can summarize that all statistically significant relationships between governance mechanisms and reuse are
partly mediated by modularity and that the strongest and most significant mediation effect can be identified for standards.

Table 6 summarizes all empirical results with respect to the importance of the different SOA governance/management
mechanisms.

5. Discussion of results, implications, and limitations

While previous research proposes that SOA governance in general is important, our results (Table 6) offer the first empir-
ically substantiated analysis of the importance of SOA governance and a comparison of the influence of different SOA gov-
ernance mechanisms. Compared to previous conceptual works, our empirical results draw a more differentiated picture that
highlights the importance of organizational aspects in addition to the well-known architectural ones. Also, our results open
opportunities for discussing new insights into the differential importance and effects of SOA governance mechanisms for
achieving SOA’s benefits based on evidence. The main findings are discussed in the following:

Implementing new, dedicated decision-making bodies for SOA hampers organizations in achieving higher degrees of IT
flexibility and reuse:

One explanation for this contradictory result is that often existing IT governance decision-making bodies that have al-
ready existed before are also used for governing SOA (Walker, 2007). Thus, this result first supports the argument that
establishing new decision-making bodies specifically for SOA is not a necessity in earlier phases of SOA implementations
(Kohnke et al., 2008). An additional post hoc analysis comparing early (beginning of SOA implementation) and experienced
(five or more years SOA) users’ shows no significant difference in the distribution of implemented decision-making bodies®.
This shows that both groups (firms experienced with SOA and SOA novices) alike often limit the degree of implementing new
decision-making bodies but continue to use existing ones. We have seen similar phenomena in our nine case studies. For
example, one of the studied firms defined its SOA governance as a “lean approach.” Rather than implementing new deci-
sion-making bodies, the organization has relied completely on existing structures that are known to perform well. The inter-
viewees argued that new decision-making bodies would require considerable efforts without providing better results in terms
of IT flexibility and reuse. Thus, using the existing structures might be at least more efficient - if not effective - for achieving
the desired goals.

Moreover, the negative statistical relationship implies that adding more governance might even reduce reuse effective-
ness. Firms might implement new decision-making bodies for SOA in addition to the already existing IT governance mech-
anisms giving both the decision rights to jointly govern the SOA activities. This increases the complexity of decision making
processes as coordination among more governance units requires more effort, takes longer and eventually hampers IT flex-
ibility and reuse - this was a negative phenomenon that we could observe when studying the SOA undertakings at a large
Swiss bank. As an additional effect, departments might start to work around over-governed SOAs and try to hide their local
SOA initiatives to avoid the involvement of unwanted additional and centralized decision-making bodies that (from the
department’s perspective) simply add delays and confusion without contributing anything positive. Obviously, this work-
around behavior strongly reduces the opportunity to gain synergies and to reuse already developed services. Future research
should investigate different ways of implementing SOA-related decision-making bodies. Such analyses should scrutinize dif-
ferent scopes and degrees of power or rights associated with these decision-making bodies to reveal which structures are
useful for which purposes and why, as well as which tradeoffs may arise. Altogether, establishing new decision-making
bodies such as SOA centers of excellence turns out to be of no utility. Rather, a successful SOA introduction relies more
on the efficient use of any functioning decision-making body that may already have existed before SOA. As a consequence,
the success factor of establishing new roles and organizational structures often mentioned in expert interviews shows, in fact,
to hamper IT flexibility and service reuse.

7 We split the data set of the 81 organizations into one group containing those 38 organizations that have adopted SOA for at most 2 years, and those 22
organizations that have adopted SOA for at least 5 years. We used t-tests to compare whether the means of the latent variable scores of the two groups are
significantly different.

8 In both groups, about 90% of respondents rated implementation of new decision-making-bodies for SOA (cf. DMB1 in Appendix A) between 1 and 3 on a 5-
step Likert scale. Only 7.9% of the first group and 13.6% of the second group rated the item with higher than 3.
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Comparing the effects of SOA governance on the different dimensions of IT flexibility shows that scalability is less affected
than modularity or integration:

Only three of the investigated SOA governance mechanisms (usage of standards, employee qualifications, and better IT/
business communication) are positively related with scalability. As argued earlier, increasing scalability by adopting SOA is
realized mainly on the technical layer and less from using SOA governance processes. For example, in an SOA multiple in-
stances of resource intensive services can be deployed across (e.g., virtualized) computing nodes and are accessed using dy-
namic routing to avoid bottlenecks (resulting from increasing transaction volume) (Papazoglou and Heuvel, 2007). Thus,
most of the investigated SOA governance processes are too far away from actually influencing scalability, which is achieved
on the technical layer. However, using standards is, of course, still beneficial as this mechanism addresses the technical layer.
In addition, better communication between IT and business helps to identify the possible areas of services where scalability
is needed and consequently allows implementing the services accordingly at the technical layer.

Besides the three mechanisms that are important for scalability, the integration facet of flexibility is supported by a fourth
one: establishing service management processes. These processes support organizations in maintaining a consistent over-
view about the services and service versions deployed and used. However, the single most important SOA governance mech-
anism for facilitating integration is the consistent use of standards, which ensures efficient integration of different services
even in the long term.

In comparison to scalability and integration, modularity is enhanced by all SOA governance mechanisms except imple-
menting new decision-making bodies. This is not surprising as modularity is one of SOA’s core aspects and therefore every-
thing is directed towards enhancing modularity.

Reuse is only driven by using standards, service management processes and qualifications:

While modularity per se does not create value but is driven by nearly all SOA governance mechanisms, reuse - as one of
the core benefits of modularity - is only supported by standards, service management processes, and high employee qual-
ification. Organizations face two problems when trying to reuse services. First, developing services for reuse increases devel-
opment time (Schelp and Aier, 2009). Second, in the majority of cases the developed services still have to be adapted to
specific needs when reused (Baskerville et al., 2005). To overcome these problems organizations need to establish organiza-
tion-wide standards which allow easier reuse of developed services and train employees to increase their qualifications. Also,
employees need to be trained on how to reuse services (Yoon and Carter, 2007). In addition, service management processes
allow for a central overview about the existing services and increase the chance of identifying suitable existing services when
needed by the business. Technically this can be supported by organization-wide registries and/or repositories (Yoon and Car-
ter, 2007).

According to our hypotheses, service development processes, collaborative work of different business units as well as IT/
business communication should also be important factors for achieving reuse of the same functionality across multiple busi-
ness units and processes. However, in our data this is not the case. Even though the establishment of service development
processes is a necessary precondition for developing potentially reusable services, there is still a missing link to actual reuse.

Facilitating conditions to increase the reuse of services could be the collaborative work of different business units or IT/
business communication. But, fostering collaborative work between business units can also have a downside. Increased col-
laboration will also raise complexity and thus make it more difficult to reuse services without the additional support of ade-
quate processes. Even though clear development processes are in place, it could be that the processes are valid only for
specific departments and are not overarching for the entire enterprise. Consequently, services are developed only for each
project, which cannot lead to reuse without further solutions across the projects (Hirschheim et al., 2010). This argument
is supported by the current state of most SOA implementations in action nowadays, since in most firms SOA is implemented
not across the entire organization but only in specific areas. In our survey and in our case studies, the majority of participants
stated that SOA is used primarily in single business areas. For example, in financial service companies, one often observes
that the starting point for using SOA is in multi-channel customer interaction. Thus, reuse of existing services takes place
between the different channels, but is limited to the particular business domain of retail banking and does not spill over
to the rest of the bank. Thus, even though services could theoretically be reused in other areas of the organization, a wider
reuse across different business units cannot take place at this particular stage of SOA implementation in practice (Schelp and
Aier, 2009). Accordingly, better communication between IT and business or between multiple business units at this limited
state of SOA adoption does not increase the reuse of services.

Using standards, establishing service management processes, increasing qualifications of employees, and facilitating IT/
business communication show to be the most important SOA governance mechanisms:

Overall, our results show that of the seven investigated SOA governance mechanisms these four are the ones that are con-
sistently positively related with the flexibility dimensions and reuse (significant relationships with at least three of the four
outcome variables). The importance of these four mechanisms might be rooted in their role as forming a solid base for the
remaining (and maybe later implemented) mechanisms. Particularly, highly qualified employees and organization-wide
standards will also play important roles for other governance processes and for effective collaboration. Thus, these two build
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the foundation to develop a flexible IT as well as reusable services. Based on the foundation sown through the two previously
mentioned governance mechanisms, service management processes are of particular importance to actually reuse the poten-
tially reusable services and thus to leverage the theoretical potential of service orientation. Better IT/business communica-
tion will then guide how an organization’s SOA will further develop in the future according to business needs, e.g, in terms of
where integration and scalability are actually needed and where not. Thus, organizations should put strong emphasis on
implementing these four mechanisms that in turn will support the entire SOA development process as they contribute to
overall SOA implementation in terms of IT flexibility and reuse.

Our research has some limitations. First, the results regarding the effectiveness of SOA governance mechanisms for
increasing reuse might be affected by the circumstance that the current state of SOA adoption is, in most firms, limited to
a few business areas; thus, the often high potential of reusing services across the entire organization today is limited by
the current state of low adoption in practice. Second, the tests performed to assess CMB (cf. Appendix D) indicate that
the evaluation of our hypotheses may be conservative and - in combination with our comparably small data set - could have
led to type-Il-errors. Thus, “weakly confirmed” hypotheses, such as the relationship between service management and inte-
gration, may show to be significant in future studies. Third, for interpreting the importance of the different SOA governance
mechanisms, one should keep in mind that we limited our research to the role of those mechanisms for achieving technical
IT infrastructure flexibility and reuse. Thus, the importance of the investigated SOA governance/management mechanisms
may vary for other benefits associated with SOA, such as increasing data quality or process quality or facilitating outsourcing
opportunities (Beimborn et al., 2012). Fourth, most SOA governance mechanisms had only been implemented to a low to
moderate degree in the surveyed firms. In some years, a repetition of the study may show more and stronger effects on
IT flexibility. Finally, the existing literature on SOA governance/management mechanisms has largely neglected theory build-
ing. Thus, we were unable to apply a well-established theoretical foundation for our research model that would allow us to
extend existing theory. However, by connecting the concepts of IT governance and IT flexibility, our work contributes to
developing an IS servitization theory.

6. Conclusion

Overall, we can summarize that the majority of the investigated SOA governance/management mechanisms are con-
firmed to be relevant determinants for achieving IT flexibility from SOA. The most important SOA governance mechanisms
are: using standards, establishing clear service management processes, increasing the qualification of employees, and facil-
itating IT/business communication. Our results offer a number of useful insights to services science and particularly services
governance from an IS perspective. As this, to the best of our knowledge, is the first quantitative evaluation of SOA gover-
nance/management mechanisms, our results offer an evidence-based contribution to the discussion of the role of SOA gov-
ernance when bringing together managerial and technical perspectives regarding service orientation. These can help future
research advance the theoretical and business foundations of the SOA concept and disclose relations between technical and
organizational goals and how both can be achieved. Particularly, when studying the business value impact of SOA, gover-
nance mechanisms are important organizational complements to be considered.

For managers, the results are helpful in implementing and developing SOA. Some 88% of our survey participants see the
implementation of SOA as a challenging task, and almost as many expect organizational and governance changes to be nec-
essary. As we have modeled both SOA governance and IT flexibility in a multifaceted way, the analyses reveal the differential
influence of SOA governance/management mechanisms on IT flexibility dimensions and reuse. Organizations striving for
higher IT flexibility or reuse as a substantial goal of an SOA initiative can use the results to single out the most relevant man-
agement mechanisms.

We can conclude that SOA governance is crucial to reap the fruits sown through service orientation. Our analyses have
shown the importance of SOA governance for SOA’s ability to improve IT flexibility and services reuse. These findings com-
plement the predominantly technical literature on SOA and also specify which governance mechanisms are needed to
achieve increased integration, scalability, modularity, and reuse.
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