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Abstract 

The question concerning the circumstances under which it is advantageous for a company to 
outsource certain information systems functions has been a controversial issue for the last decade. 
While opponents emphasize the risks of outsourcing based on the loss of strategic potentials and 
increased transaction costs, proponents emphasize the strategic benefits of outsourcing and high 
potentials of cost-savings. This paper brings together both views by examining the conditions under 
which both the strategic potentials as well as savings in production and transaction costs of 
developing and maintaining software applications can better be achieved in-house as opposed to by 
an external vendor. We develop a theoretical framework from three complementary theories and test it 
empirically based on a mail survey of 139 German companies. The results show that insourcing is 
more cost efficient and advantageous in creating strategic benefit through IS if the provision of 
application services requires a high amount of firm specific human assets. These relationships, 
however, are partially moderated by differences in the trustworthiness and intrinsic motivation of 
internal versus external IS professionals. Moreover, capital shares with an external vendor can lower 
the risk of high transaction costs as well the risk of loosing the strategic opportunities of an IS.  

Keywords: Information systems, outsourcing, transaction cost theory, resource-based theory, property 
rights theory, incomplete contracts theory, Partial Least Squares (PLS), moderators 

1 INTRODUCTION 

Although market research companies propagate an ongoing growth of IS outsourcing (IDC, 1999), 
companies still behave very different regarding the sourcing (i.e., the insourcing versus outsourcing) 
of IS functions. Whereas some companies decide to outsource their entire IS department, others prefer 
to selectively outsource particular IS functions (e.g., data center operations) completely or partially to 
legally independent service providers (Dibbern & Heinzl, 2001; Lacity, Willcocks & Feeny, 1996). 
Still others studied the outsourcing option or actually experienced outsourcing, but decided to keep or 
bring back IS in-house (backsourcing) (Hirschheim & Lacity, 2000). Finally, various types of 
outsourcing ownership arrangements have been observed in the market, including joint ventures, 
where the client and the vendor share capital, or spin-offs, where the client has 100% share of the 
vendor’s capital (Heinzl, 1993).  

In recognizing the diversity in the IS sourcing behaviour of organizations, it may be concluded that the 
sourcing decision is highly dependent on the specific situation of each organization. One promising 
way of explaining this diversity is to elaborate on the general factors that characterize the decision 
context of a company and to develop theoretical linkages between these factors and the actual sourcing 
behaviour of organizations. Indeed, a review of previous literature on IS outsourcing reveals that this 
situational approach was pursued by numerous empirical and conceptual works (Dibbern, et al., 
2004). These studies may be characterized as studies on the determinants of IS outsourcing. From 
those with a theoretical grounding, the majority used transaction cost theory (TCT) (Dibbern, et al., 
2004). This theory is based on the argument that the governance choice is based on economic criteria 
such as transaction costs and production costs. The core of the theory is about selecting the most 
efficient governance mode based on an analysis of the characteristics of the decision object (e.g. its 
asset specificity, the technological uncertainty, and site specificity).  

Empirical examinations of the influence of these contextual factors on IS outsourcing have revealed 
the following results (Dibbern, et al., 2004): The influence of technological uncertainty tended to be 
very inconsistent. Site specificity has an impact for small and medium-sized enterprises at best 
(Dibbern, Heinzl & Leibbrandt, 2003). A connection between asset specificity and degree of 



outsourcing could be substantiated if the focus was specifically on human rather than physical assets 
(i.e., technical IS assets). Finally, it is wildly documented that the desire to save costs is among the 
most, if not the most, important decision criteria. In this respect, the results from the study by Ang und 
Straub (1998) are particularly enlightening. They show that production costs play a more important 
role than transaction costs. What is missing, however, is a study, that systematically examines the 
reasons for cost differences between the in-house and outsourcing options. At the same time, there is 
scant research that tests whether the impact of asset specificity on the sourcing choice is, indeed, 
mediated by assessments of production and transaction cost differences between the firm and the 
market. 

In addressing these research gaps, the objective of this study is to uncover and test the reasons and 
hidden assumptions for the influence of human asset specificity on the degree of outsourcing. This 
corresponds with a more recent claim for advancements in transaction cost theory (Burr, 2003). In 
order to recognize the common practice of selective outsourcing, this study focuses on the sourcing of 
application software services, including both development and maintenance. In the following chapters 
the theoretical framework will be introduced. In chapter 3, the framework will be operationalized and 
empirically tested. Finally the results of the study are discussed and their implications are unveiled. 

2 THEORETICAL FRAMEWORK 

The theoretical framework is presented in Figure 1. The arrows embody the individual hypotheses. 
The algebraic signs “+“ and “-“ indicate whether the linkages between the individual constructs are 
expected to be positive or a negative. Beginning from the right, the illustration should read as follows: 
The current degree of the outsourcing of the development and maintenance of application software is 
reflected by the attitude of IS management towards outsourcing the particular IS function (H8). 
Whether the attitude towards outsourcing is positive or negative and the extent to which an IS function 
is outsourced depends on the assessment of whether insourcing is cheaper than outsourcing in terms of 
production costs (H2a,b) and transaction costs (H3a,b), and whether the strategic objectives of IS can 
better be achieved through insourcing or outsourcing (H6a,b). All three types of comparative 
advantages can better be achieved in-house, if the human assets required to develop and maintain 
applications software are highly firm-specific (H1a-c). The impact of human assets is further 
strengthened if in-house personnel can be trusted more and if they show a higher level of intrinsic 
motivation than the personnel of an external supplier (H4a,b und H5a,b). Conversely, the risk of high 
transaction costs and the loss of strategic benefits due to a high level of required firm specific 
investments (i.e., impact of high human asset specificity) is reduced with an increasing share of capital 
with the external service provider (H7a,b). Thus, trust and intrinsic motivation are seen as positive 
moderators on the influence of human asset specificity while of the degree of capital shares is a 
negative moderator. Furthermore a direct connection between internal advantages in production costs 
and in the trustworthiness (H4c) as well as intrinsic motivation (H5c) of IS professionals is postulated. 
The following section elaborates on these relationships and explains the theoretical underpinning of 
these hypotheses 

2.1 Transaction cost theory 

Impact of human asset specificity. From the view of the TCT the variations in production and 
transaction costs between insourcing and outsourcing represent two major criteria for the assessment 
of the sourcing decision (Williamson, 1981). Transaction costs comprise all costs, that arise when 
delegating an IS function to another party. The tasks of delegating include activities such as selecting 
the right exchange partner, specifying the required services of the exchange relationship, controlling 
the completeness and timelines of the service provision, as well as adjusting the terms of the contract 
or even terminating the relationship (Picot & Maier, 1992). These activities help reducing the risk that 



the other party behaves opportunistic (e.g., by consciously charging exorbitant prices or by providing 
inferior services).  
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Figure 1, Theoretical Framework 

The transaction costs increase when the principal has decreasing knowledge about the object and the 
manner of the service provision. This is especially the case if the process of the development and the 
maintenance of application software demand a high level of specific investments. Both the 
development and the maintenance of software applications can be characterized as labor intensive 
knowledge work. The focus, therefore, is on human rather than physical assets when determining the 
level of specificity of assets that are required to develop and maintain software applications. These 
human assets may be characterized as knowledge assets. They comprise knowledge about the 
application context (respectively the business processes) and the knowledge of the software technical 
realization (Iivari, Hirschheim & Klein, 2001). These types of knowledge can be categorized as firm-
specific, if they include knowledge of unique business processes and application software that is 
specifically customized to a company. This then is closely related to the notion of tacit knowledge 
(Polanyi, 1966), which is developed through a process of social interaction (Nonaka, 1994) of those 
people that are involved in the process of developing and maintaining application software – including 
both collaboration between the group of IS specialists (i.e. system analysts, designers and 
programmers), and the collaboration between IS specialists and the end users. Hence, the human asset 
specificity consists of four components as illustrated in Figure 1. 

According to TCT the risk of opportunistic behaviour (which is especially high when firm specific IS 
functions are involved) can be prevented more efficiently using in-house internal authority thereby 
resulting in lower transaction costs. 

At the same time, it can be expected that the production costs via insourcing also decrease with 
increasing human asset specificity. Production costs include all costs that arise for performing the 
actual activities necessary to complete the tasks associated with the provision of an IS function. For 
external service providers the provision of firm-specific application software requires a considerable 
amount of extra learning effort (Beath & Walker, 1998). This makes it difficult to realize economies of 
scale by using the same knowledge assets at different customer sites. In contrast, internal IS 
departments usually can draw on long-term experiences with the specific user requirements as well 
with the unique technical infrastructure and applications portfolio of their organization (Dibbern, 
Heinzl & Leibbrandt, 2003). This leads to the following hypotheses: 



H 1a und b:  The more specific the human assets required to perform an IS function are, the higher the 
comparative internal (a) production and (b) transaction cost advantage of insourcing as 
opposed to outsourcing an IS function.  

H2a:   The lower the comparative production cost advantage of insourcing as opposed to 
outsourcing an IS function, the less it will be outsourced.  

H3a:   The lower the comparative transaction cost advantage of insourcing as opposed to 
outsourcing an IS function, the less it will be outsourced. 

Antipodes of opportunistic behaviour as moderators. The assumption, that certain actors behave 
opportunistically and that such behaviour can be prevented more efficiently through the use of the 
firm’s internal authority system has been critiqued more recently (cf. Burr, 2003). One may argue that 
besides exercising authority, there are other mechanisms to reduce the risk of opportunistic behaviour 
without leading to higher transaction costs. A number of researchers have argued that the inclusion of 
the construct of trust may increase the explanatory power of TCT (e.g. Chiles & McMackin, 1996; 
Ghoshal & Moran, 1996; Noorderhaven, 1996). Establishing trust-based relationships may reduce the 
risk of opportunistic behaviour – both in-house as well as with interorganizational relationships 
(Sabherwal, 1999). Accordingly, it is important to assess and compare the trustworthiness of in-house 
and outsourced personnel. If an organization successfully establishes a trust-based relationship with an 
external service provider, it is possible to outsource specific tasks without suffering transaction costs 
disadvantages. If, on the other hand, the trustworthiness of the internal personnel is assessed higher, 
the internal transaction cost advantages are reinforced with an increasing specificity of application 
software services. This leads to the following hypothesis: 

H 4a:   The higher the trustworthiness of in-house as opposed to outsourced IS workers, the 
higher is the impact of human asset specificity (H1b) on in-house transaction cost 
advantages in performing an IS function. 

Another factor that counteracts opportunistic behaviour without leading to increased transaction costs 
is the intrinsic motivation of employees. Employees are intrinsically motivated if they commit certain 
activities for their own sake (Frey & Osterloh, 1997, S. 308). By contrast, employees are extrinsically 
motivated if they are solely motivated by external incentives such as monetary incentives. 
Opportunistic behaviour aims to increase one`s own benefits knowing that this may occur at the cost 
of the other party. Insofar as opportunistic behaviour is primarily extrinsically motivated (Osterloh & 
Frey, 2000, S. 539), we argue that the more the employees are intrinsically motivated, the less they are 
affected from external incentives and the less they will behave opportunistically. The social 
environment of the work process in applications development and maintenance has strong influences 
on the extent of intrinsic motivation (Couger & Colter, 1985). When changing from insourcing to 
outsourcing (or the other way around), the social environment usually is severely affected. This means 
that the intrinsic motivation of IS professionals may be positively or negatively affected by the 
sourcing choice. Taking this issue into account leads to the following hypothesis: 

H 5a:  The higher the intrinsic motivation of the internal workers opposed to the external 
personnel, the stronger the connection between the degree of human asset specificity and 
internal transaction costs advantages. 

In addition, it can be stated that employees with a higher level of intrinsic motivation are more 
productive than those whose output is solely stimulated by extrinsic motivation. This general notion 
has been argued to apply to the development and the maintenance of application software (Couger & 
Colter, 1985). Accordingly, we might conclude that differences in the intrinsic motivation between 
internal and external workers directly result in differences in the production costs. Trustworthiness, 
likewise, may have a similar effect. Employees that are trusted are able to concentrate solely on 
getting their work done. As a result, they will not loose time on other matters such as constantly 
reporting to their supervisor, justifying resources and documenting work procedures. This, in turn, 
leads to increased productivity and lower production costs. Therefore, differences in the 



trustworthiness between internal and external workers directly result in differences in the production 
costs. Taken together, the following hypotheses are generated: 

H 4c:   The higher the trustworthiness of internal as opposed to external IS workers, the higher 
the internal production cost advantages. 

H 5c:   The higher the intrinsic motivation of internal as opposed to external IS workers, the 
higher the internal production cost advantages. 

2.2 Resource-Based Theory 

Companies that solely focus on minimizing costs when making sourcing decisions of application 
services run the risk of neglecting the strategic contribution of IS. In managing IS, it is not only about 
minimizing costs but also about ensuring that the output of the IS work matches with the strategic 
objectives of an organization. A pure cost comparison of alternative sourcing options implies that an 
IS function can be provided in the same manner and of the same quality, no matter whether it is 
performed in-house or externally. It is assumed that the firm and the market have access to the same 
input factors and can create the same outputs (Conner, 1991, p. 142; Demsetz, 1988, p. 147). In 
contrast, resource-based theory holds that organizations generally differ in their resources and 
capabilities (Penrose, 1959) and that these differences serve as a basis for the achievement of 
competitive advantages against competitors (Barney, 1991).  

According to RBT, an IS can be classed as strategic if it (1) contributes to business benefit and if the 
necessary resources and capabilities (2) are non-imitable, (3) non-substitutable (4) and non-tradable 
(Mata, Fuerst & Barney, 1995).  

The contribution of an IS to achieve higher business benefits usually takes place indirectly (Clemons 
& Row, 1991; Henderson & Venkatraman, 1993; Powell & Dent-Micallef, 1997). IS resources are 
complementary strategic assets (Clemons & Row, 1991, S. 280ff.). They can contribute to achieve 
cost savings and/or to differentiate the products/services of an organization by enabling a higher level 
of automation and improved information supply in the primary business processes and operational 
functions. This also applies to partial IS functions (e.g. the development and maintenance of software 
applications). In particular the applications portfolio of organizations is said to play an important role 
in strategic planning of IS (McFarlan & McKenney, 1983; Raghunathan, Raghunathan & Tu, 1999).  

The requirements for strategic IS resources – being non-imitable and non-substitutable – are fulfilled 
in particular if they are firm-specific (Dierickx, Cool & Barney, 1989, p. 1505). Hence, there is a 
direct link between asset specificity from TCT and the concept of specific resources from RBT 
(Dibbern, Güttler & Heinzl, 2001; Foss, Knudsen & Montgomery, 1995; Poppo & Zenger, 1998).  

However the question is raised if an external service provider is willing to make such specific 
investments. An external service provider naturally pursues its own strategic objectives. The 
provider’s profits, in particular, can be increased if economies of scale are achieved by providing the 
same or similar application services for several customers. However, whenever the development and 
maintenance of application software requires firm specific investments, such economies of scale 
would not be realized. As it is, the risk of opportunistic behaviour of the external service provider is 
equally present in this context as in TCT. This also implies that it is again important to assess the 
trustworthiness and the intrinsic motivation levels of the personnel for both the external service 
provider and the firm’s internal workers. Should in-house advantages in trustworthiness and intrinsic 
motivation exist, the better the firm’s ability to minimize strategic risks and exploit strategic 
opportunities. On the other hand, behavioral  advantages at the vendor side may promote the building 
of strategic outsourcing alliances with an external vendor (McLellan, Marcolin & Beamish, 1995). 
This may be summarized as follows: 



H 1c:   The more specific the human assets required to perform an IS function are, the higher is 
the advantage of insourcing as opposed to outsourcing in providing a strategically 
significant IS function. 

H 4b:   The higher the trustworthiness of in-house as opposed to outsourced IS workers in 
providing an IS function, the higher is the impact of human asset specificity on in-house 
advantages in providing a strategically significant IS function. 

H 5b:   The higher the level of non-monetary incentives of in-house as opposed to outsourced IS 
workers, the higher is the impact of human asset specificity on in-house advantages in 
providing a strategically significant IS function. 

H 6a:   The higher the advantage of insourcing as opposed to outsourcing in providing a 
strategically significant IS function, the less it will be outsourced. 

2.3 Incomplete Contracts Theory 

An interesting difference between TCT and RBT consists in the role of incomplete contracts. 
According to TCT only incomplete contracts can be established when the provision of an IS function 
requires a high amount of firm specific knowledge and social collaboration. This increases the risk of 
opportunistic behaviour and leads to higher transaction costs. By contrast, the RBT postulates that 
situations in which contracts can only be settled incompletely are the basis for reaching a sustained 
competitive advantage. Thus, the challenge is to maintain the positive (i.e., strategic) effects of 
specific investments without suffering higher transaction costs. Two possible behavioral  safeguards 
against opportunism have already been introduced, namely trust and non-monetary incentives (that 
lead to a higher level of intrinsic motivation). As mentioned earlier, according to TCT, a third 
possibility is the exercise of authority. It is assumed that internal authority (i.e. the hierarchical 
system) is more effective in safeguarding against opportunism than any arm-length relationship with 
external suppliers (Williamson, 1981).  

This last assumption has been heavily criticized by proponents of the property rights theory. From 
their point of view, there is no reason why the authority over in-house IS workers should be higher 
than the authority over an external service provider (Alchian & Demsetz, 1972, S. 777). Both are 
simply different types of contractual agreements. These opposing arguments have motivated 
proponent of incomplete contracts theory to answer two fundamental questions: 

(1) What backs up authority and 

(2) how can authority solve the holdup problem? 

According to Grossmann, Hart and Moore (1986), ownership over non-human assets provides the 
ultimate source of authority. It gives the owner residual control rights over the use of the assets (Hart 
& Moore, 1990, p. 1120) and provides bargaining power to decide upon the distribution of the ex post 
surplus resulting from specific investments in human assets (Grossmann & Hart, 1986, p. 696, 716; 
Hart, 1996, p. 379; Hart & Moore, 1990, p. 1122). The residual control rights, resulting from 
ownership, are in the hands of a firm’s top management. They decide on the allocation of parts of the 
profits and thus decide on the employment. If IS workers behave opportunistically there is the 
possibility for the management to dismiss them on the basis of property rights. In the context of the 
development and maintenance of application software, this means that a company is able to reduce the 
risk of opportunistic behaviour if it is the property owner of the legal institution that employs the IS 
workers. Of course the contract with the external service provider can also be dissolved. However, this 
does not automatically mean that its employees lose their jobs. In contractual outsourcing relationships 
a company has no direct right to take drastic measures against the individual employees of the external 
service provider. However this is different if the company is a shareholder of the external service 
provider. Property rights are transferred through equity shares, which leads to the following two 
hypotheses: 



H 7a und b:  The higher the degree of ownership over (i.e. capital of shares with) the external vendor, 
the less a higher level of human asset specificity leads to (a) internal transaction cost 
advantages and (b) advantages in the strategic contribution of an IS function. 

2.4 Attitudes versus current Behaviour 

The considerations so far assume that the perceived differences between insourcing and outsourcing in 
the production costs, the transaction costs and the strategic contributions of an IS function are directly 
reflected by the degree of outsourcing. In decision theory, this presumes that every change in the 
perception of the management concerning those objectives involves an instant adjustment of the 
sourcing behaviour. However, in reality it is assumed that this adjustment process takes place with 
some delay and that, in addition to institutional factors, other general conditions or influences could 
hinder a strictly rational behaviour of the management (Lacity & Hirschheim, 1993). Thus, it seems 
useful to examine the extent to which the attitudes of an organization’s CIO are reflected by these 
three comparative objectives: 

H 5b-7b:  Perceived differences between insourcing and outsourcing in (5b) the production costs, 
(6b) the transaction costs and (7b) the strategic contribution strongly influence the 
attitude of the management towards outsourcing an IS function. 

H8:  The more positive the attitude towards outsourcing an IS function, the higher the degree 
of outsourcing of the particular function. 

3 EMPIRICAL STUDY 

In order to examine the validity of the theoretical framework data was collected through a mailed 
questionnaire survey and analyzed by using the partial least squares, a structural equation modelling 
(SEM) procedure. This procedure perfectly fits with the confirmatory character of this study, since it 
allows the simultaneous test of the proposed hypotheses and the underlying measurement instrument.  

3.1 Operationalization of Constructs 

The constructs of the framework were operationalized as measurable variables. Herby, the special 
requirements of the SEM procedure were considered. Each construct was measured by at least two 
reflective indicators (i.e., survey questions) (Chin, 1998; Fornell, 1989). Whenever possible, validated 
indicators from previous studies were adapted. Table 1 shows one sample indicator per construct as 
well as the source of reference from which the measures were drawn. Most of the variables are 
measured on a (positive-to-negative) five-point Likert-scale ranging from “strongly agree” to 
“strongly disagree”, with “neither agree nor disagree” as a mid-point. The use of other scales (e.g., 
percentages) is indicated in Table 1. Moreover, respondents had to provide their ratings for each item 
for both the development and maintenance of application software. 

3.2 Data Collection 

The questionnaire was reviewed by practitioners in order to ensure readability and comprehensibility. 
It was then sent out to 916 companies in Germany (516 in the Machinery Industry and 400 Financial 
Institutions). The questionnaires were personally addressed to the chief information officers (CIOs). 
Only companies with more than 500 employees were considered. Overall, 139 usable questionnaires 
were returned, which equals a response rate of 15,2 %. Since data was collected for both the 
development and the maintenance, 278 (139 x 2) cases were available for model testing. 

 
No. Construct Source Sample Measures [total number of items] 



0 Degree of 
Outsourcing 

Based on  (Dibbern 
& Heinzl, 2001; 
Teng, Cheon & 
Grover, 1995) 

For each of the two IS functions, please estimate the average percentage 
currently allocated to external service providers in terms of 
. . .  the function’s total budget (from 0 to 100%) [3] 

1.1 Specificity of 
Business Knowledge  

Based on (Ang & 
Cummings, 1997; 
Poppo & Zenger, 
1998) 

In doing the actual work for each of the IS functions in your 
organization, it requires . . . good understanding of business processes 
that are unique to your organization. [2] 

1.2 Specificity of 
Software Knowledge 

(Ang & 
Cummings, 1997; 
Poppo & Zenger, 
1998) 

… detailed knowledge of software systems developed specifically for 
your organization. [2] 

1.3 Social Collaboration 
between IS Workers 
and Users/Client 

Newly developped 
based on (Pinto, 
Pinto & Prescott, 
1993) 

In doing the actual work for each of the IS functions . . . it is important to 
have strong social / interpersonal working relationships between IS 
workers and user/clients of the system. [2] 

1.4 (Intra) Social 
Collaboration 
between IS Workers  

See 1.3 . . . it is important to have strong collegial / collaborative relationships 
within the group of IS workers. [2] 

2 Comparative 
production cost 
advantage 

Based on (Ang & 
Straub, 1998) 

In doing the actual work required for each of the IS functions . . .our 
internal staff works more cost efficient than an external service provider 
[5] 

3 Comparative 
transaction cost 
advantage 

Based on (Ang & 
Straub, 1998) 

When delegating i.e. transferring tasks of the particular IS function . . . 
the costs incurred in negotiating, managing and coordinating are lower 
within the firm than in case of contracting with an external service 
provider. [4] 

4 Comparative 
advantages in 
trustwothiness 

Based on (Zaheer 
& Venkatraman, 
1994) 

In doing the actual work required for each of the IS functions how much 
more or less you in general feel and believe personnel of an external 
service provider compared to your own employees will . . . do the job 
right even when the opportunity to behave opportunistically is present [3]

5 Comparative 
advantages in 
intrinsic motivation 

Newly developped 
based on (Calder & 
Staw, 1975) 

Factoring out performance incentives that result in direct monetary 
benefits (e.g. extra payments), our firm's employees compared to the 
personnel of external service providers are . . .much more motivated to 
do quality work in the particular IS function. [3] 

6 Comparative 
advantages in 
strategic impact 

Newly developped 
based on (Barney, 
1991) 

The contribution of this IS function to achieve a competitive advantage is 
weakened if it is . . . carried out by an external service provider as 
opposed to our organization. [3] 

7 Degree of capital 
shares with external 
supplier 

Based on (Heinzl, 
1993) 

For that portion of the work within each of the IS functions that is done 
by one or more external service providers:  . . . What share of capital 
does your organization have with the service providers on average? [1] 

8 Attitude towards 
outsourcing 

Based on (Ajzen & 
Fishbein, 1980) 

Overall, having an external service provider perform this IS function is . . 
. bad–good (from –3 to + 3) [6] 

Table 1.  Construct Measurement 

In order to ensure that the usable questionnaires represent a homogeneous subset of the population, the 
companies that replied to a first mailing round were compared with those that replied to a follow up 
mailing round by using the following characteristics: company sales, total number of employees, and 
degree of outsourcing for both IS functions. No significant differences could be detected between both  
groups, which increases the confidence in the data (t-Test, p < 0,05). 

3.3 Data Analysis Methods 

For model testing,  the prediction-oriented method of structural equation modelling, “Partial Least 
Squares” (PLS), was used. This component-based procedure has fewer requirements on sample size 
and data distribution than covariance-based SEM procedures (Chin, 1998) and, therefore, was deemed 
appropriate for this study. Furthermore, it allows for the specification of second order molar factors, 
which follows the same logic as formative indicators (Chin & Gopal, 1995). This form of modelling 
was applied to the construct of human asset specificity. The model testing included validity tests of the 
measurement model, a test of the explanatory power of the overall model by assessing its explained 



variance, and the testing of the individual hypotheses (structural model). Significance tests were 
conducted with the use of 500 “bootstrap resamples” (Chin, 1998). The moderator effects were tested 
with a “two-way-interaction” procedure (Chin, Marcolin & Newsted, 2003) where all possible 
“interaction terms” were created by first standardizing the values of the moderating variables (e.g. 
trust) as well as the independent variable (human asset specificity) and then building the product of the 
respective standardized items. Subsequently, the impacts of the three sets of variables (interaction 
terms, moderators and human asset specificity) on the respective dependent variable (e.g. transaction 
cost advantages) were analyzed. The existence of a moderator effect was supported when the impact 
of a moderator term showed up to be statistically significant  (Chin, Marcolin & Newsted, 2003).  

3.4 Model Findings 

3.4.1 Descriptive Findings 

The descriptive results provide a general contextual summary of the sample. Table 2 gives an 
overview of the averages of selected contextual variables – differentiated by industries and, if 
available, by IS function.  

Machinery Finance Both 
Variable 

n Mean n Mean n Mean 

CIO Company Membership (in Years) 61 13.6 74 17.8 135 15.9 

Entire Organization 58 3474.6 67 1951.7 125 2648.0 

Entire IS Function 61 51.9 73 118.0 134 88.0 

Applications Development 59 16.4 73 38.5 132 28.6 
Number of Employees in 

Applications Maintenance 59 13.1 72 39.2 131 27.5 

IS Budget as Percentage from Total Sales 
(Machinery), i.e. Assets (Finance) 56 2.1% 48 6.6% 104 4.2% 

Total Sales, i.e. Assets of Organization (in Mio. 
EUR) 55 483.5 56 6417.3 111 3477.1 

Development  62 30.4% 77 50.6% 139 41.6% Current Budget Spent on 
Outsourcing Maintenance 62 28.9% 77 46.6% 139 38.7% 

Development  50 6.8% 59 14.0% 109 10.7% Capital Share with 
External Vendor Maintenance 50 6.9% 59 14.3% 109 10.9% 

Table 2. Descriptive Findings 

The evaluations reveal that the CIOs that answered the questionnaire had more than 10 years working 
experience with their company and therefore can be classed as relatively experienced. There are some 
differences between the Machinery and the Finance Industry. For example, it is instructive to note that 
the IS expenditures in the Finance Industry are approximately three times higher than in the 
Machinery Industry. Moreover, the Finance Industry shows higher average degrees of outsourcing and 
capital shares with an external vendors than the Machinery Industry. Finally, the combined average 
degree of outsourcing in both industries is surprisingly high for Germany. It makes up 41.6 % for the 
development of application software and 38.7 % for the maintenance. This shows that the outsourcing 
of application services has substantially increased over the last few years in Germany. 

3.4.2 Measurement Model and Explained Variance 

Measurement validity. The measures for the latent variables were found to be quite strong. The 
reliabilities for both the individual indicators and the constructs exceeded the recommended threshold 
values for nearly all cases. All factor loadings were significant at the 0.001 level and exceeded the 



recommended value of 0.7 except for one indicator of the trust construct. It showed a value of 0.61 
and was excluded from the analysis. Moreover, one indicator for the construct production costs 
yielded a value of 0.67. It was kept for reasons of consistency, since all other indicators of that 
construct loaded satisfactorily high. In terms of construct validity, the “composite reliability” of the 
constructs reached values above 0.8 (recommended > 0.7) in all cases, and the “average variance 
extracted” exceeded the value of 0.6 in all instances (recommended > 0.5). 

Explained variance (R2). The sourcing model provides two main dependent variables: (1) the current 
degree of outsourcing and (2) the attitude towards outsourcing. Although the main objective of this 
study was not to explain the variance of these two factors comprehensively, but rather to elaborate on 
the moderated and mediated impact of human asset specificity, the R-squares are reasonably high for 
the degree of outsourcing and the attitude construct (0.26 and 0.35 respectively). This is also true for 
the three mediators (production costs, transaction costs and strategic contribution). Their explained 
variance ranges from 14 to 20 per cent (see Figure 2). 

3.4.3 Structural Model 

The results of the hypotheses testing are provided in Figure 2. The individual path coefficients express 
the strength and the significance levels (i.e., t-values). They are discussed below. We partition the 
discussion beginning with the direct (unidirectional) effects, followed by the moderator effects. 

• Direct Impacts 

Second-order factor: Confirmed:  The impacts of all four factors of human asset specificity (second-
order factor) are positive and significant. Unique software knowledge (0.21, t=19.7) contributes a little 
less to the determination of the human asset specificity than unique process knowledge (0.36, t=21.1), 
social collaboration among IS professionals (0.42, t=27,8) and social collaboration between IS 
professionals and users/clients (0.35, t=25.6). 

Hypotheses 1a-c: Confirmed:  The path coefficients between the human asset specificity and the three 
comparative advantages of insourcing in (a) production costs (0.21, t=3.46), (b) transaction costs 
(0.09, t=1.34) and (c) strategic contribution (0.14, t=2.24) reveal positive values and are significant. 
The influence on in-house production cost advantages turns out to be the strongest.  

Hypotheses 2a and b: Confirmed:  The path coefficients between the extent of in-house production 
cost advantages and the attitude towards the outsourcing of IS functions (-0.36, t=5.00) as well as the 
degree of outsourcing (-0.11, t=1.32) each reveal a negative value and are significant. The influence 
on the attitudes is much stronger. 

Hypotheses 3a and b: Confirmed:  The path coefficients between the extent of in-house transaction 
cost advantages and the attitude towards the outsourcing of an IS function (-0.13, t= 1.91) and the 
degree of outsourcing ( 0.12, t= 1.61) each reveal a negative value and are significant.  

Hypotheses 6a and b: Confirmed:  The path coefficients between the extent of in-house advantages of 
the strategic contribution and the attitude towards outsourcing (-0.21, t=3.83) as well as the degree of 
outsourcing (-0.12, t=1.84) both reveal a negative value and are significant. The influence on attitude 
is stronger. 

Hypothesis 4c: Confirmed: The path coefficient between comparative advantages in the 
trustworthiness of in-house IS workers and comparative in-house production cost advantages (0.18, 
t=2.72) reveals a positive value and is significant.  

Hypothesis 5c: Confirmed:  The path coefficient comparative advantages in the intrinsic motivation of 
in-house IS workers and comparative in-house production cost advantages (0.26, t=3.35) reveals a 
positive value and is significant.  

Hypothesis 8: Confirmed:  The path coefficient between the attitude towards the outsourcing of an IS 
function and the degree of outsourcing is positive and significant (0.28, t= 3.85). 
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Figure 2. Results of Structural Model 

• Moderator Effects 

Hypothesis 4a: Rejected:  Other than expected, the path coefficient between the interaction term 
human asset specificity x trustworthiness and the extent of internal transaction cost advantages showed 
a negative rather than positive sign, but was found to be non significant (-0.06, t=0.73). 

Hypothesis 4b: Confirmed:  The path coefficient between the interaction term human asset specificity 
x trustworthiness and comparative in-house advantages in the generation of a strategic impact is 
positive and significant (0.12, t=1.90). 

Hypothesis 5a: Confirmed:   The path coefficient between the interaction term human asset specificity 
x intrinsic motivation on the extent of internal transaction cost advantages is positive and significant 
(0.18, t=1.75). 



Hypothesis 5b: Rejected:  Other than expected, the path coefficient between the interaction term 
human asset specificity x intrinsic motivation and comparative in-house advantages in the generation 
of a strategic impact is negligible small and non significant (0.03, t=0.47). 

Hypotheses 7a und b:  Confirmed: The coefficient between the interaction term human asset 
specificity x capital shares with the external vendor and comparative in-house transaction cost 
advantages (-0.10. t=1.53) as well as comparative in-house advantages in the generation of a strategic 
impact (-0.14, t=2.7) are both negative and significant.  

4 DISCUSSION OF THE RESULTS AND IMPLICATIONS 

In summary, the theoretical framework, by and large, was substantiated by our empirical data. Only 
two of the moderator effects did not stand the test and there a number of substantial differences in the 
strength with which certain relationships are supported. In the following the findings will be discussed 
in more detail. 

First of all, the overall attitude of the CIOs towards outsourcing application services is most strongly 
affected by perceived differences in the production costs between insourcing and outsourcing. This 
indicates that production cost savings represents one of the most important criteria in the sourcing 
decision (Dibbern, Heinzl & Leibbrandt, 2003; Lacity & Willcocks, 1998; McLellan, Marcolin & 
Beamish, 1995). Consistent with previous empirical studies, transaction costs play a much smaller role 
than production costs (Ang & Straub, 1998; Dibbern, Heinzl & Leibbrandt, 2003). This may be 
explained by the fact that the measurement and forecast of transaction costs is much more difficult 
than quantifying production costs (Barthélemy, 2001). Moreover, it is remarkable that strategic 
considerations play quite a significant role in the sourcing decision. This reaffirms both the results of 
case study research that discovered that some companies outsource IS functions for strategic intents 
(DiRomualdo & Gurbaxani, 1998; McLellan, Marcolin & Beamish, 1995) and works that emphasize 
strategic risks of outsourcing (Duncan, 1998; Earl, 1996).  

Another interesting point shows up when comparing the impact of the three comparative factors (i.e., 
production, transaction, and strategic) on the current attitude towards the outsourcing of IS functions 
and the actual degree of outsourcing. Perceived differences in the production costs and the strategic 
contribution between insourcing and outsourcing affect the overall attitude much stronger than the 
current degree of outsourcing. This indicates a certain level of discrepancy between the actual 
sourcing behaviour and the current overall assessment by the IS management. It further implies that 
the economic and strategic objectives associated with the sourcing decision may not always be 
achieved. This view is substantiated by the fact the relationship between attitudes and current degree 
of outsourcing came out to be significant and in the hypothesized direction. But the strength of that 
link might have been expected to be even higher if one believes that a CIOs evaluative appraisal of IS 
outsourcing should be reflected by the current sourcing practices of her/his organization. Instead, we 
might conclude that the exertion of influence of the CIO on the actual sourcing behaviour is more 
limited. 

Also informative are the circumstances under which the insourcing of the development and 
maintenance of application software produces lower production costs, transaction costs and a higher 
strategic contribution in comparison to outsourcing. The results show that insourcing reveals 
advantages in all three objectives if application software services require a high degree of specific 
investments into the human assets. The development and the maintenance of applications is viewed as 
more specific if it requires a higher degree of knowledge of firm-specific business processes and a 
higher level of social collaboration among the workers involved in the work process. Less important is 
the knowledge of firm-specific application software. 

The importance of user participation and social interaction in IS development has already been 
emphasized in other works (e.g., Hirschheim, Klein & Lyytinen, 1996). The actual economic impact 
of these “soft factors”, however, has rarely been substantiated. In this respect, the presented results can 



also be considered as a contribution to the understanding of the production and cost function of the 
development and maintenance of application software.  

This impression is reinforced by our findings of the influence of two other “soft factors” on 
differences of production costs. It is shown that internal advantages in the intrinsic motivation and 
trustworthiness of the employees contribute to the cost advantages of insourcing. Furthermore, it is 
instructive to note that the outsourcing of specific application services does not necessarily lead to 
increased transaction costs or the loss of strategic potentials. The risk of increased transaction costs is 
especially high if in-house IS workers possess a higher level of intrinsic motivation. The perceived 
strategic risks increase if in-house IS workers are assessed more trustworthy. However, if the 
personnel of external vendors is seen as having advantages in both intrinsic motivation and 
trustworthiness, the risks associated with outsourcing application services that require firm specific 
human assets are significantly lower and hence outsourcing becomes more attractive. Furthermore, 
outsourcing risk may also be reduced by capital shares in the external vendor. This confirms the thesis 
that property rights may reduce the risk of opportunistic behaviour. 

Consequently, outsourcing of application software services may not always imply increased 
standardization. Shared ownership arrangement as well as strong social competencies of the vendor 
personnel may partially offset the disadvantages in transaction costs and strategic impact when 
outsourcing custom tailored application services. 

Overall, it can be stated that the question regarding the sourcing of application software services is a 
multidimensional decision problem. Companies facing this decision should consider a cost calculation 
including production and transaction costs as well as the strategic implications of the sourcing 
decision. It is recommended that firms perform appropriate analyses concerning the level of 
uniqueness of requirements for the development and maintenance of application software as well as 
the related business processes. It seems especially important to learn more about the kinds of 
knowledge which are necessary and how this knowledge is generated. Moreover, it is important to 
analyze the behavioral characteristics of the internal and external task owners in order to put the 
company’s economic and strategic IS objectives into practice.  

Finally, it should be noted that although the findings of this study emerged from a well grounded 
statistical analysis, it is not necessarily a complete causal analysis. Rather, it is a snapshot of the 
sourcing behaviour of German companies reflecting certain patterns. Also the generalizability of the 
results is limited. For example, this research has not addressed potential industry or functional 
differences. This provides avenues for future research on the determinants of IS outsourcing. In 
closing, it seems promising for future researchers to further elaborate on the integration of different 
theoretical lenses. This research has shown that integrating different theoretical lenses in a 
complementary manner can lead to a more informed picture of the IS sourcing behaviour of 
organizations. 
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(DFG) which funded this research. 

References 
Ajzen, I. and Fishbein, M. (1980). Understanding Attitudes and Predicting Social Behavior, 

Englewood Cliffs, NY: Prentice Hall. 
Alchian, A. A. and Demsetz, H. (1972). Production, Information Costs, and Economic Organization. 

American Economic Review, 62 (5), pp. 777-795. 
Ang, S. and Cummings, L. L. (1997). Strategic Response to Institutional Influences on Information 

Systems Outsourcing. Organization Science, 8 (3), pp. 235-256. 
Ang, S. and Straub, D. W. (1998). Production and Transaction Economies and IS Outsourcing: A 

Study of the U.S. Banking Industry. MIS Quarterly, 22 (4), pp. 535-552. 



Barney, J. B. (1991). Firm Resources and Sustained Competitive Advantage. Journal of Management, 
17 (1), pp. 99-120. 

Barthélemy, J. (2001). The Hidden Costs of IT Outsourcing. Sloan Management Review, Spring, pp. 
60-69. 

Beath, C. M. and Walker, G. (1998). Outsourcing of Application Software: A Knowledge 
Management Perspective. In Proceedings of the 31st Annual International Conference on System 
Sciences, Hawaii, pp. 666-674. 

Burr, W. (2003). Fundierung von Leistungstiefenentscheidungen auf der Basis modifizierter 
Transaktionskostenansätze. Zeitschrift für betriebswirtschaftliche Forschung, 55 (März), pp. 112-
135. 

Calder, B. J. and Staw, B. M. (1975). The Self-perception of Intrinsic and Extrinsic Motivation. 
Journal of Personality and Social Psychology, 31, pp. 599-605. 

Chiles, T. H. and McMackin, J. F. (1996). Integrating variable risk preferences, trust, and transaction 
cost economics. Academy of Management Review, 21 (1), pp. 73-99. 

Chin, W. W. (1998). Issues and Opinion on Structural Equation Modeling. MIS Quarterly, 22 (1), pp. 
VII-XVI. 

Chin, W. W. and Gopal, A. (1995). Adoption Intention in GSS: Relative Importance of Beliefs. The 
DATA BASE for Advances in Information Systems, 26 (2), pp. 42-63. 

Chin, W. W., Marcolin, B. L. and Newsted, P. R. (2003). A Partial Least Squares Latent Variable 
Modeling Approach For Measuring Interaction Effects: Results From A Monte Carlo Simulation 
Study And Electronic Mail Emotion/Adoption Study. Information Systems Research, 14 (2), pp. 
189-217. 

Clemons, E. K. and Row, M. C. (1991). Sustaining IT Advantage: The Role of Structural Differences. 
MIS Quarterly, 15 (3), pp. 275-292. 

Conner, K. R. (1991). A Historical Comparison of Resource-Based Theory and Five Schools of 
Thought Within Industrial Organization Economics: Do We Have a New Theory of the Firm? 
Journal of Management, 17 (1), pp. 121-154. 

Couger, J. D. and Colter, M. A. (1985). Maintenance Programming: Improved Productivity Through 
Motivation, Englewood Cliffs, NJ: Prentice Hall. 

Demsetz, H. (1988). The Theory of the Firm Revisited. Journal of Law, Economics and Organization, 
4, pp. 141-161. 

Dibbern, J., Goles, T., Hirschheim, R. A. and Jayatilaka, B. (2004). Information Systems Outsourcing: 
A Survey and Analysis of the Literature. The DATA BASE for Advances in Information Systems, 
forthcoming. 

Dibbern, J., Güttler, W. and Heinzl, A. (2001). Die Theorie der Unternehmung als Erklärungsansatz 
für das selektive Outsourcing der Informationsverarbeitung. Zeitschrift für Betriebswirtschaft, 71 
(6), pp. 675-699. 

Dibbern, J. and Heinzl, A. (2001). Outsourcing der Informationsverarbeitung im Mittelstand: Test 
eines multitheoretischen Kausalmodells. WIRTSCHAFTSINFORMATIK, 43 (4), pp. 339-350. 

Dibbern, J., Heinzl, A. and Leibbrandt, S. (2003). Interpretation des Sourcing der 
Informationsverarbeitung: Hintergründe und Grenzen ökonomischer Einflussgrößen. 
WIRTSCHAFTSINFORMATIK, 45 (5), pp. 533-540. 

Dierickx, I., Cool, K. and Barney, J. B. (1989). Asset Stock Accumulation and Sustainability of 
Competitive Advantage; Comment; Reply. Management Science, 35 (12), pp. 1504-1514. 

DiRomualdo, A. and Gurbaxani, V. (1998). Strategic Intent for IT Outsourcing. Sloan Management 
Review, Summer, pp. 67-80. 

Duncan, N. B. (1998). Beyond Opportunism: A Resource-based View of Outsourcing Risk. In 
Proceedings of the 31st Annual Hawaii International Conference on System Sciences,, pp. 675-684. 

Earl, M. J. (1996). The Risks of Outsourcing IT. Sloan Management Review, 37 (3), pp. 26-32. 
Fornell, C. (1989). The Blending of Theoretical Empirical Knowledge in Structural Equations with 

Unobservables. In Theoretical Empiricism: A General Rationale for Scientific Model-Building,  H. 
Wold (Ed.),, New York: Paragon House, pp. 153-174. 



Foss, N. J., Knudsen, C. and Montgomery, C. A. (1995). An Exploration of Common Ground: 
Integrating Evolutionary and Strategic Theories of the Firm. In Resource-based and evolutionary 
theories of the firm: towards a synthesis,  C. A. Montgomery (Ed.),, Norwell, Massachusetts: 
Kluwer Academic Publishers, pp. 1-17. 

Frey, B. S. and Osterloh, M. (1997). Sanktionen oder Seelenmassage? Motivationale Grundlagen der 
Unternehmensführung. DBW, 57 (3), pp. 307-321. 

Ghoshal, S. and Moran, P. (1996). Bad for Practice: A Critique of the Transaction Cost Theory. 
Academy of Management Review, 21 (1), pp. 13-47. 

Grossmann, S. and Hart, O. (1986). The Costs and Benefits of Ownership: A Theory of Vertical and 
Lateral Integration. Journal of Political Economy, 94, pp. 671-719. 

Hart, O. (1996). An Economist's View of Authority. Rationality and Society, 8, pp. 371-386. 
Hart, O. and Moore, J. (1990). Property Rights and the Nature of the Firm. Journal of Political 

Economy, 98, pp. 1119-1158. 
Heinzl, A. (1993). Die Ausgliederung der betrieblichen Datenverarbeitung : eine empirische Analyse 

der Motive, Formen und Wirkungen, Stuttgart: Poeschel. 
Henderson, J. and Venkatraman, N. (1993). Strategic Alignment: Leveraging Information Technology 

for Transforming Organizations. IBM Systems Journal, 32 (1), pp. 4-16. 
Hirschheim, R. A., Klein, H. K. and Lyytinen, K. (1996). Exploring the Intellectual Structures of 

Information Systems Development: A Social Action Theoretic Analysis. Accounting, Management 
and Information Technologies, 6 (1/2), pp. 1-64. 

Hirschheim, R. A. and Lacity, M. C. (2000). The Myths and Realities of Information Technology 
Insourcing. Communications of the ACM, 43 (2), pp. 99-107. 

IDC (1999). U.S. and Worldwide Outsourcing Markets and Trends, 1998-2003. by C. Murphy, S. Ker 
and S. Chen, No. 19322, International Data Corporation,  

Iivari, J., Hirschheim, R. and Klein, H. K. (2001). Towards More Professional Information Systems 
Development: ISD AS Knowledge Work. In Proceedings of the 9th European Conference on 
Information Systems, Bled, Slovenia. 

Lacity, M. C. and Hirschheim, R. A. (1993). Information Systems Outsourcing: Myths, Metaphors, 
and Realities, Chichester, New York: Wiley. 

Lacity, M. C. and Willcocks, L. P. (1998). An empirical investigation of information technology 
sourcing practices: Lessons from experience. MIS Quarterly, 22 (3), pp. 363-408. 

Lacity, M. C., Willcocks, L. P. and Feeny, D. F. (1996). The Value of Selective IT Sourcing. Sloan 
Management Review, 37 (3), pp. 13-25. 

Mata, F. J., Fuerst, W. L. and Barney, J. B. (1995). Information Technology and Sustained 
Competitive Advantage: A Resource-Based Analysis. MIS Quarterly, 19 (4), pp. 487-505. 

McFarlan, F. W. and McKenney, J. (1983). Corporate Information Systems Management, Homewood, 
IL: Richard D. Irwin. 

McLellan, K. L., Marcolin, B. L. and Beamish, P. W. (1995). Financial and Strategic Motivations 
Behind IS Outsourcing. Journal of Information Technology, 10, pp. 299-321. 

Nonaka, I. (1994). Dynamic Theory of Organizational Knowledge Creation. Organization Science, 5 
(1), pp. 14-37. 

Noorderhaven, N. G. (1996). Opportunism and Trust in Transaction Cost Economics. In Transaction 
Cost Economics and Beyond,  J. Groenewegen (Ed.),, Boston, Dordrecht, London: Kluwer 
Academic Publishers, pp. 105-128. 

Osterloh, M. and Frey, B. S. (2000). Motivation, Knowledge Transfer, and Organizational Forms. 
Organization Science, 11 (5), pp. 538-550. 

Penrose, E. T. (1959). The Theory of the Growth of the Firm, New York: Blackwell. 
Picot, A. and Maier, M. (1992). Analyse- und Gestaltungskonzepte für das Outsourcing. Information 

Management, 4, pp. 14-27. 
Pinto, M. B., Pinto, J. K. and Prescott, J. E. (1993). Antecedents and Consequences of Project Team 

Cross-functional Cooperation. Management Science, 39 (10), pp. 1281-1297. 
Polanyi, M. (1966). Personal Knowledge: Towards a Post-Critical Philosophy, Chicago: University of 

Chicago Press. 



Poppo, L. and Zenger, T. (1998). Testing Alternative Theories of the Firm: Transaction Cost, 
Knowledge-Based, and Measurement Explanations for Make-or-Buy Decisions in Information 
Services. Strategic Management Journal, 19, pp. 853-877. 

Powell, T. C. and Dent-Micallef, A. (1997). Information Technology as Competitive Advantage: The 
Role of Human, Business, and Technology Resources. Strategic Management Journal, 18 (5), pp. 
375-405. 

Raghunathan, B., Raghunathan, T. S. and Tu, Q. (1999). Dimensionality of the Strategic Grid 
Framework: The Construct and its Measurement. Information Systems Research, 10 (4), pp. 343-
355. 

Sabherwal, R. (1999). The Role of Trust in Outsourced IS Development Projects. Communications of 
the ACM, 42 (2), pp. 80-86. 

Teng, J. T. C., Cheon, M. J. and Grover, V. (1995). Decisions to Outsource Information Systems 
Functions: Testing a Strategy-Theoretic Discrepancy Model. Decision Sciences, 26 (1), pp. 75-103. 

Williamson, O. E. (1981). The Economics of Organization: The Transaction Cost Approach. 
American Journal of Sociology, 87 (3), pp. 548-577. 

Zaheer, A. and Venkatraman, N. (1994). Determinants of Electronic Integration in the Insurance 
Industry: An Empirical Test. Management Science, 40 (5), pp. 549-566. 


