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Abstract

Literature on IS project control distinguishes between hierarchical and market-based
control relationships. Prior studies typically investigate one of these two forms of control
relationships in isolation. Hence, little is known about the differences between
hierarchical and market-based control relationships. Responding to this gap, we analyze
how the effects of control modes on IS project performance differ in hierarchical
compared with market-based control relationships. Specifically, we conduct a meta-
analysis to compare the effects of control modes on IS project performance reported in
research on hierarchical and market-based control relationships. The results suggest that
the effects of behavior and self-control on performance differ between these two forms of
control relationships. Based on our results, we derive implications for complementary
and substitutive effects between control modes, and for interrelations among hierarchical
and market-based control relationships.
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Introduction

There is an extensive literature on the relationship between control and information systems (IS) project
performance. In this literature, control is defined as a process by which the controller provides guidance to
the controllee (Goo et al. 2009) and aligns the controllee’s with the controller’s goals (Kirsch et al. 2002).
The general finding is one of a positive effect of control on project performance (e.g., Chen et al. 2011;
Henderson and Lee 1992; Liu et al. 2008).

This literature on IS project control can be partitioned into two research streams (Gopal and Gosain 2010;
Kirsch et al. 2002). In one, hierarchical control relationships are the unit of analysis: A project manager
controls the project team members within an organization (e.g., Henderson and Lee 1992). In the other
stream, market-based control relationships are the unit of analysis: A client representative controls a
vendor project manager when implementing an outsourcing strategy (e.g., Tiwana 2010).

Prior studies typically investigate these two forms of control relationships independently. Hence,
hierarchical and market-based control relationships “are not explicitly separated in theoretical treatment”
(Gopal and Gosain 2010, p. 961). The absence of a comparative analysis of these two research streams raises
questions for both theory and practice.

In theory, the question is: What are the similarities and differences between hierarchical and market-based
control relationships (Gopal and Gosain 2010). For practice, the question is: How should project managers
and client representatives choose appropriate controls in hierarchical compared with market-based
relationships (Choudhury and Sabherwal 2003; Kirsch 2004). We address these two questions by
theoretically integrating the two research streams and estimating the effects of control on IS project
performance for hierarchical and market-based control relationships.

We adopt meta-analysis to compare and contrast the effect of control on IS project performance in
hierarchical and market-based control relationships. Our results provide strong support for the general
claim that the effect of control on IS project performance differs between hierarchical compared with
market-based control relationships. Building on our results, we derive implications on the structure of
control portfolios in hierarchical and market-based control relationships. In addition, we explore
interrelations among hierarchical and market-based control relationships to guide future IS project control
research.

The remainder of this paper is structured as follows. In the next section, we review the literature on control
in IS projects and derive four hypotheses for the effects of control on IS project performance. The third
section describes the meta-analysis methodology, including the literature search, coding of studies,
analysis, and limitations. The fourth section presents the results. The fifth section discusses the findings
and implications for theory and practice. The last section presents our conclusions, highlighting the
contributions.

Theoretical Background and Hypotheses

We begin by briefly reviewing the literature on control in IS projects. As background, this documents the
literature on which we draw to develop four hypotheses covering the various effects of control on IS project
performance in hierarchical and market-based control relationships. Taking this as our point of departure,
we identify the critical differences between hierarchical and market-based control relationships. These are
then used to develop hypotheses that specify how the effect of control on IS project performance differs
between hierarchical compared with market-based control relationships.

Control in IS Projects

Control refers to “any process in which a person or group of persons or organization of persons [the
controller] determines [...] what another person or group or organization [the controllee] will do”
(Tannenbaum 1962, p. 239). This process incorporates formal (i.e., behavior and outcome control) and
informal (i.e., clan and self-control) control modes. Behavior control provides guidance from the controller
to the controllee on appropriate behavior and the processes to be followed (Goo et al. 2009). Outcome
control aligns the controllee’s with the controller’s goals (Kirsch et al. 2002). Informal control modes are
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used especially in cases where the controller is not able to exert formal control modes (Kirsch 1997),
supplementing the formal control modes (Tiwana and Keil 2010).

Effective! use of each of the four control modes requires three essential activities: control specification,
control evaluation, and control feedback, including rewards and sanctions (Ouchi 1977). The specific design
of these activities is contingent on which of the four control modes is selected (Jaworski 1988; Kirsch 1997;
Ouchi 1979).

First, behavior control requires the controller to specify procedures to be followed by the controllee (Ouchi
1977). These procedures include both technical and organizational procedures. The former include, for
example, the development methodology (Choudhury and Sabherwal 2003) and programming
methodologies (Nidumolu and Subramani 2003). The latter include, for example, work assignment, role
definitions, and responsibilities (Henderson and Lee 1992). The controller evaluates whether the controllee
follows the specified procedures, and rewards or sanctions accordingly (Kirsch 2004). Control theory
proposes that effective behavior control is contingent on two conditions being satisfied. One is that the
controller must be able to specify the appropriate behavior for the controllee (Ouchi 1979). The other is that
the controller must be able to monitor that behavior (Kirsch 1996; Ouchi 1979).

Second, outcome control requires the controller to specify products and/or services to be delivered by the
controllee (Ouchi 1977). Product-related or quality-based outcome control (Gopal and Gosain 2010) refers
to the functional and nonfunctional requirements, which determine the expected level of performance
(Henderson and Lee 1992). Process-related or efficiency-based outcome control (Gopal and Gosain 2010)
refers to defined budgets and schedules (Kirsch 1996). At specified stages, the controller evaluates whether
the controllee has achieved the specified outcomes, and rewards or sanctions accordingly (Kirsch 2004).
Effective outcome control is contingent on the controller being able to measure the outcomes (Ouchi 1979).

Third, clan control requires the controller and the controllee to build a joint clan based on socialization
around shared goals (Kirsch 1997; Ouchi 1980). These goals include shared norms, values, beliefs, trust,
and mental models specifying appropriate behavior on the project (Srivastava and Teo 2012; Tiwana 2008).
In discussions, dialogs, and meetings, the clan evaluates, often implicitly, whether a member’s actions are
consistent with the clan’s promulgated values and beliefs (Kirsch 2004; Ouchi 1980). Based on this
judgment, the clan rewards and sanctions the member. Rewards include group recognition. Sanctions
include peer pressure (Kirsch 1997). Effective clan control is contingent on the project members, the clan,
establishing strong group norms.

Fourth, self-control requires the controllee to specify both the goals and the actions required to achieve the
goals (Henderson and Lee 1992; Kirsch 1996). Thus, self-control cannot be enforced by the controller but
relies on the controllee (Kirsch 2004). During or after the project, the controllee evaluates whether they are
following, or have followed, the specified actions and whether they are achieving, or have achieved, the
specified goals (Kirsch and Cummings 1996). Based on this self-monitoring, the controllee rewards and/or
sanctions him/herself (Kirsch and Cummings 1996). Effective self-control is contingent on two conditions
being satisfied. One is that the controllee must have the autonomy to control his/her own actions (Kirsch
et al. 2002). The other is that the controllee must possess the relevant expertise to specify the required
actions and establish self-set goals (Henderson and Lee 1992).

Hierarchical and Market-based Control Relationships

The distinction between hierarchical and market-based control relationships is well established in the IS
literature (e.g., Choudhury and Sabherwal 2003; Gopal and Gosain 2010; Kirsch et al. 2002). Hierarchical
control relationships involve vertical /internal relationships between controllers and controllees. Typically,
a project manager (superior) controls project team members (subordinates) within an organization
(Henderson and Lee 1992; Ouchi 1977; Williamson 1979). Market-based control relationships involve
horizontal/external relationships between controllers and controllees. Typically, a client representative
controls a vendor project manager. Figure 1 depicts these differences. In practice, hierarchical and market-

1 Throughout this paper, the term effective is used to describe positive effects on IS project performance.
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based control relationships are not mutually exclusive and may exist simultaneously (Gopal and Gosain
2010).

Hierarchical Control Relationship Market-based Control Relationship

Client Organization Vendor Organization

Project Manager

A 4

Client Representative Project Manager

A

Project Team Member

Figure 1. Hierarchical and Market-based Control Relationships

To investigate hierarchical control relationships, prior research has adopted Ouchi’s (1977; 1979; 1980)
seminal work on hierarchical control (e.g., Guinan and Faraj 1998; Henderson and Lee 1992; Klein et al.
2006). Kirsch et al. (2002) argue that the prior theoretical thinking in IS project control had been limited
to organizational hierarchies, in which a superior controls a subordinate, and call for future research on the
use and impact of control in market-based control relationships.

Responding to that call, research has investigated market-based control relationships in IS projects (See,
for example, Keil et al. 2013; Nagpal et al. 2011; Srivastava and Teo 2012). However, within this literature,
hierarchical and market-based control relationships “are not explicitly separated in theoretical treatment”
(Gopal and Gosain 2010, p. 961). For example, Choudhury and Sabherwal (2003) analyze control in
outsourced IS projects but do not explicitly distinguish between hierarchical and market-based control
relationships.

In this paper, we explicitly model the similarities and the differences between hierarchical and market-
based control relationships in IS projects. Five differences are identified and examined. Table 1 summarizes
these differences. First, an organizational boundary between the controller and the controllee exists in
market-based control relationships, where the controller and the controllee are members of different
organizations. In hierarchical control relationships, the controller and the controllee are both members of
the same organization. Organizational boundaries restrict the effective transfer of information between
organizations (Tushman 1977). Thus, organizations engage in boundary spanning to realize effective
information transfer (March and Simon 1958). For example, Gopal and Gosain (2010) report a moderating
effect of boundary spanning activities on the relationship between control and IS project performance.

Second, the controller’s legitimate authority over the controllee is higher in hierarchical control
relationships, where the project manager is the superior of the project team members (Henderson and Lee
1992). In contrast, legitimate authority is lower in market-based control relationships (Ouchi 1979). Prior
literature argues that the relationship between control and IS project performance is contingent on the
controller’s legitimate authority (Tiwana 2008; Tiwana and Keil 2007).

Third, the controller’s knowledge of the transformation process is higher under conditions of hierarchical
control, in which the project manager is the controller, compared with market-based control relationships,
in which the client representative is the controller. In hierarchical control relationships, the project
manager holds high technical expertise, developed by conducting a large number and variety of IS projects
(Levina and Ross 2003). In market-based control relationships, the client representative has limited
technical knowledge because they frequently lack an in-depth understanding of IS development (Keil et al.
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2013). Knowledge of the transformation process is a critical antecedent of control (Ouchi 1979) and is
posited to influence the effectiveness of control (Choudhury and Sabherwal 2003; Kirsch et al. 2002).

Fourth, controllee behavior observability refers to the controller’s ability to monitor the controllee’s
behavior (Kirsch 1996). This is critical to the application of agency theory to control theory (Eisenhardt
1985; Jensen and Meckling 1976). Controllee behavior observability is higher in hierarchical compared with
market-based control relationships. In hierarchical control relationships, the project manager can
frequently directly observe the behavior of the project team members (Henderson and Lee 1992). In
contrast, in market-based control relationships, it is difficult for the client representative to observe the
behavior of the project manager and project team members (Choudhury and Sabherwal 2003). Dibbern et
al (2008) extend this finding to the offshoring context. They argue that the distance between the client and
the vendor makes monitoring project team behavior by the client representative difficult and costly.

Fifth, shared values and beliefs are frequently higher in hierarchical compared with market-based control
relationships. In hierarchical control relationships, shared values and beliefs are developed through the
close and permanent working relationship between the project manager and the project team members
(Henderson and Lee 1992). In addition, since the controller and the controllee belong to the same
organization, they are more likely to share the same values and beliefs (Tiwana and Keil 2010). In market-
based control relationships, shared values and beliefs are lower because prior interactions are frequently
limited or non-existent (Choudhury and Sabherwal 2003).

Table 1. Differences between Hierarchical and Market-based Control Relationships

Characteristics Hierarchy Market
Organizational boundary between controller and controllee (March | No boundary High

and Simon 1958) boundary
Controller’s legitimate authority over the controllee (Ouchi 1979) High Low
Controller’s knowledge of the transformation process (Ouchi 1979) High Low
Observability of controllee behavior (Eisenhardt 1985) High Low
Shared values and beliefs (Ouchi 1979) High Low

The Effects of Control Modes on IS Project Performance

Based on the distinctions in Table 1, we hypothesize how the effects of control modes on IS project
performance differ between hierarchical compared with market-based control relationships. IS project
performance is broadly categorized in terms of efficiency and effectiveness (Hoegl and Gemuenden 2001;
Wallace et al. 2004). The efficiency dimension refers to the extent to which the project is well managed —
that is, process performance (Hoegl and Gemuenden 2001). The effectiveness dimension refers to the extent
to which the project outcomes meet quality expectations — that is, product performance (Henderson and
Lee 1992). Gopal and Gosain (2010) argue that the efficiency and effectiveness dimension are interrelated.
Accepting their argument, we study the effects of control modes on the combined performance dimensions.

Behavior control involves the controller specifying procedures that must be followed by the controllee
(Ouchi 1979). Since the controller’s main interest is a successful project, she/he attempts to specify
performance-enhancing procedures (Tiwana and Keil 2010). This positive effect of behavior on project
performance is subject to three conditions. First, specifying performance-enhancing procedures requires
the controller to be knowledgeable about the transformation process (Ouchi 1979). The controller in
hierarchical control relationships compared with market-based control relationships has a higher
knowledge of the transformation process (Henderson and Lee 1992; Keil et al. 2013). So, the specified
procedures are unlikely to be performance-enhancing in market-based control relationships.

Second, specifying procedures requires the controller to have legitimate authority over the controllee
(Ouchi 1980). Legitimate authority is higher in hierarchical control compared with market-based control
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relationships (Tiwana 2008). So, specifying procedures is not legitimate in market-based control
relationships.

Third, monitoring behavior is difficult in market-based control relationships because it requires the
behavior to be observable (Eisenhardt 1985). Behavior observability is higher in hierarchical control
compared with market-based control relationships (Tiwana and Keil 2010). So, monitoring behavior is easy
and low cost in hierarchical but difficult and high cost in market-based control relationships. Formally:

Hypothesis 1 (H1): There is a positive effect of behavior control on IS project performance in
hierarchical but not in market-based control relationships.

Outcome control requires that the controller specifies the project outcomes to be delivered by the controllee
(Ouchi 1979). IS project control literature neither argues, nor presents evidence on, why the differences
should affect the controller’s ability to specify and evaluate project outcomes. Instead, this literature
frequently reports positive effects of outcome control on IS project performance in both hierarchical control
relationships (e.g., Gopal and Gosain 2010; Maruping et al. 2009) and market-based control relationships
(e.g., Choudhury and Sabherwal 2003; Tiwana 2008; Tiwana 2010). Formally:

Hypothesis 2 (H2): There is a positive effect of outcome control on IS project performance in
hierarchical and in market-based control relationships.

Clan control requires that the controller and the controllee share social values and beliefs (Ouchi 1980).
The assumption is that clan members share information, communicate, adopt best practices, and constantly
evaluate and provide feedback on each other’s work (Kirsch et al. 2010). These processes generate high
levels of commitment, and mutual learning and collaboration (Gopal and Gosain 2010), which positively
affect project performance (Lee 2001).

We argue that this positive effect of clan control on IS project performance is higher in hierarchical
compared with market-based control relationships. The non-existent organizational boundary in
hierarchical control relationships facilitates the sharing of values and beliefs between the project manager
and the project team members (Henderson and Lee 1992). In contrast, the organizational boundary in
market-based control relationships impedes the sharing of values and beliefs between the client
representative and the project manager (Tiwana and Keil 2010). So, clan control is more effective in
hierarchical compared with market-based control relationships. Formally:

Huypothesis 3 (H3): There is a positive effect of clan control on IS project performance that is
higher in hierarchical compared with market-based control relationships.

Self-control requires that the controllee specifies the goals and the actions required to achieve the goals
(Kirsch and Cummings 1996). Self-control is effective in cases where the controller does not prescribe goals
using outcome control and/or actions using behavior control (Henderson and Lee 1992). With regard to
goals, as hypothesized in H2, the controller is able to prescribe outcomes in both hierarchical and market-
based control relationships. Thus, in both forms of control relationships, outcomes prescribed by the
controller invalidate individual goals specified by the controllee. With regard to actions, as hypothesized in
Hzi, the controller is able to prescribe behavior only in hierarchical control relationships. In market-based
control relationships, the controller is inhibited from leveraging the controllee’s superior technical
expertise, granting autonomy to the controllee (Choudhury and Sabherwal 2003). In addition, the
controllee’s technical expertise in market-based control relationships allows them to effectively specify their
own actions (Levina and Ross 2003). Formally:

Hypothesis 4 (H4): There is a positive effect of self-control on IS project performance in market-
based but not in hierarchical control relationships.

Methodology

We adopted meta-analysis to investigate the relationship between control modes and IS project
performance in hierarchical and market-based control relationships. Meta-analysis is a quantitative
technique to integrate research findings from individual empirical studies (Glass 1976; Hedges and Olkin
1985; Hunter and Schmidt 1990; Hunter and Schmidt 2004). This methodology is especially appropriate
for our research because it allows us to integrate and compare research findings from existing studies that
focused exclusively on either hierarchical or market-based control relationships.
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Literature Search

We searched the literature for quantitative empirical research studies reported in conference and journal
papers (including forthcoming papers), dissertations, reports, and working papers. The intent of meta-
analysis is to gather all relevant studies to estimate the true effects: the "results that would be obtained in
an infinitely large, perfectly designed study or sequence of such studies” (Hunter and Schmidt 2004, p. 31).
It follows that all studies are included whether they have been published in high quality journals or whether
they have been published at all. Unpublished studies are especially important to address the so-called “file
drawer problem”, which refers to the issue that papers reporting non-significant results may not be
published (Rosenthal 1979). Disregarding such studies would bias the true effect. Thus, an exhaustive
literature search is essential to a meta-analysis (Cooper and Hedges 1994).

To conduct a comprehensive literature search, we adopt Webster and Watson’s (2002) three step
procedure: keyword search, backward search, and forward search. Although the first step may also take
place in databases that contain unpublished studies (e.g., WorldCat Dissertations), this search approach is
not sufficient to overcome the file drawer problem. Therefore, recent meta-analyses in IS (e.g., Sharma and
Yetton 2007; Wu and Lederer 2009) suggest a number of additional literature searches, for example
sending requests in mailing lists.

Consequently, we performed four complementary literature searches to minimize the potential file draw
validity threat. First, we conducted a systematic keyword search in the following databases2: Association
for Computing Machinery (ACM) Digital Library, Business Source Premier, IEEE Xplore, ProQuest
ABI/INFORM, ProQuest Dissertations and Theses, Journal STORage (JSTOR), ScienceDirect, Association
for Information Systems Electronic Library (AISeL), and WorldCat Dissertations and Theses3. The keyword
search yielded 9,472 articles. Second, we conducted backward and forward searches. Backward search
involves reviewing the references of the relevant studies; forward search means identifying studies that
reference a relevant study (Webster and Watson 2002). Backward searches yielded only articles that were
already found in the keyword search; forward searches did not yield additional articles. Third, we searched
for working papers and forthcoming journal papers by screening the websites of 56 key authors identified
in the previous steps, conducting keyword searches in Google, and searching the Social Science Research
Network (SSRN). This led to the inclusion of one additional article. Fourth, we sent requests for
unpublished working papers on several mailing lists (e.g., AISworld and AOM OCIS) and received three
replies.

To be included in our meta-analysis, each study must meet three criteria. First, the study’s unit of analysis
is a hierarchical or market-based control relationship in IS projects. 60 studies met the first criterion.
Second, the study measures project performance and at least one control mode as defined in the previous
section (i.e., behavior, outcome, clan, or self-control). 24 studies met the second criterion. Third, the study
includes the statistical information required to conduct meta-analysis: the correlation coefficient between
control mode and performance, and the sample size4. 21 studies met the third criterion.

In total, the literature search revealed 24 studies that fulfill the first two criteria. We removed three studies
because they do not fulfill the third criterion and four studies because they are previous versions (e.g.,
conference papers, dissertations, working papers, and journal papers based on the same sample) of journal

2 Following Sabherwal et al. (2006), we used one or more of several keywords related to control (i.e., “control”, “formal”, “informal”)

»

and one or more of several keywords related to IS projects (i.e., “information system”, “information technology”, “software”).

3 These databases included the major journals and conference proceedings in the IS and management discipline such as Management
Information Systems Quarterly (MISQ), Information Systems Research (ISR), Journal of Management Information Systems (JMIS),
Management Science (MS), Academy of Management Journal (AMJ), Strategic Management Journal (SMJ), International Conference

on Information Systems (ICIS), Americas Conference on Information Systems (AMCIS), European Conference on Information
Systems (ECIS), and Hawaii International Conference on System Sciences (HICSS).

4 When these statistics were missing, we contacted the corresponding author of the study with a request to share the missing statistics
with us. This lead to an inclusion of two additional studies providing five independent effect sizes.
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papers that are also included in the meta-analysis. In sum, our meta-analysis includes 17 studies based on
17 independent samples, reporting 86 effect sizes for a total sample size of 1,705 IS projectss°.

Coding of Studies

For each study included in the meta-analysis, we extracted the following information: name and description
of each variable measuring a control mode or project performance, the correlation coefficient between each
control mode and project performance, the measurement error for each variable in terms of reliability
coefficients, and the sample size for the study. In addition, we coded whether the study’s unit of analysis is
a hierarchical or market-based control relationship.

Our coding of project performance comprises process- and product-related performance criteria’. Process-
related performance criteria include adherence to budgets and schedules (e.g., Keil et al. 2013; Klein et al.
2006; Liu et al. 2008). Product-related performance criteria include quality of project outcomes and
satisfaction with outcomes (e.g., Goo et al. 2009; Guinan and Faraj 1998; Maruping et al. 2009). This
conceptualization of project performance is consistent with the literature on IS project control (Gopal and
Gosain 2010; Henderson and Lee 1992; Heumann et al. 2012; Srivastava and Teo 2012).

Our coding of control modes was very restrictive. We coded a variable as behavior, outcome, clan, and self-
control in cases only in which the variable was explicitly conceptualized according to Ouchi (1979) and/or
Kirsch (1997)8. Other concepts were not coded as control. For example, goal specificity (e.g., Rasch and Tos
1992) was not coded as outcome control, and social integration was not coded as clan control (e.g., Aladwani
2002). We deliberately conducted this coding restrictively to ensure that the conclusions of our results can
be directly attributed to control theory in IS projects.

Analysis

We conducted subgroup-analyses to investigate the effects of control modes on performance in hierarchical
and market-based control relationships. Therefore, the studies included in the meta-analysis were
partitioned into two subgroups: hierarchical and market-based control relationships. For each subgroup,
we corrected the effect sizes and calculated several meta-analytic outcomes.

Effect sizes are the “chief coins of the meta-analytic realm” (Rosenthal and DiMatteo 2001, p. 59) and
represent the unit of meta-analysis. The effect sizes were obtained in the form of zero-order Pearson
product-moment-correlation coefficients, which are among the most generally accepted effect size metrics
in management (e.g., Geyskens et al. 2009) and IS literature (e.g., He and King 2008; Joseph et al. 2007).
Being a scale-free measure, correlation coefficients are easy to interpret (Rosenthal and DiMatteo 2001).
Fisher z-transformation was not applied because it creates a bias that can inflate the obtained estimates
(Schmidt et al. 1988). Consequently, our meta-analytic calculations result in conservative estimates of the
relationships between control and performance.

Dependent effect sizes occur when a study reports more than one correlation coefficient for a specific
relationship. In these cases, we averaged the corresponding correlation coefficients (Hunter and Schmidt
2004; Palmatier et al. 2006). This avoids biased estimates that would result from including dependent
effect sizes in a meta-analysis (e.g., He and King 2008; Palmatier et al. 2006). In total, 86 initial effect sizes
were combined to 43 independent effect sizes.

The effect sizes were corrected for measurement error (Hunter and Schmidt 2004). Specifically, each
correlation coefficient was divided by the product of the square root of the reliability coefficients for the

5 Represented in the references section by asterisks.

6 Distributed across publication type as follows: Journals (12), conference proceedings (4), dissertations (1), and working papers (2).
Distributed across years as follows: 1992 (1), 1998 (1), 2006 (1), 2007 (2), 2008 (3), 2009 (3), 2010 (2), 2011 (3), 2012 (2), 2013 (1).

7 As a robustness check, we conducted separate analyses for the effects of control modes on process- and product-related criteria of
project performance, respectively. The results showed no significant differences.

8 A table mapping the coded variables from each study included in the meta-analysis to the constructs is presented in the Appendix
(Table 3).
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control mode and the project performance variable. If a measurement was based on a single-item or a proxy
variable, we adopted a conservative standard of 0.8 for the reliability coefficient (Bommer et al. 1995;
Dalton et al. 2003; Dalton et al. 1998; Dalton et al. 1999; Jiang et al. 2012; Sleesman et al. 2010).

We used the random-effects model developed by Hunter and Schmidt (2004), which is consistent with
recent meta-analyses in IS (e.g., Joseph et al. 2007; Sabherwal et al. 2006). Weighting the correlation
coefficients by sample size and reliability, we calculated the following meta-analytic outcomes for each
relationship: the number of effect sizes (k), the total sample size (N), the average corrected correlation
(expected rho; p), the standard deviation of rho (SD,), the 95 percent confidence interval around the
expected rho (CI5, 45)9, the 80 percent credibility interval around the expected rho (CR5, 49), the percentage
of variance that is accounted for by statistical artifacts (%V), and Cochran’s (1954) chi-square test for
heterogeneity (Q,ithin)-

While some of the meta-analytic outcomes are self-explanatory (e.g., k and N), others might need some
explanation. Regarding the expected rho, positive (negative) values indicate a tendency for higher (lower)
project performance for a higher extent of the corresponding control mode. Regarding the 95 percent
confidence interval around the expected rho, a confidence interval excluding zero denotes a statistical
significant relationship. In contrast, if a confidence interval includes zero, the relationship is not significant.
The remaining three outcomes assess the generalizability of the results. Regarding the 80 percent credibility
interval around the expected rho, a credibility interval that is large or includes zero inhibits the
generalizability of the expected rho. Regarding the percentage of variance that is accounted for by statistical
artifacts, a value less than 75 percent suggests a heterogeneous relationship (Hunter and Schmidt 2004).
Finally, regarding Cochran’s (1954) chi-square test for heterogeneity, a significant value suggests that the
expected rho does not generalize.

We conducted two tests to assess whether the effects of control modes on performance are significantly
different between hierarchical and market-based control relationships (Borenstein et al. 2009). First, we
conducted an ANOVA-like test based on a decomposition of Cochran’s (1954) chi-square statistic for
heterogeneity (see, e.g., Park and Shaw 2013). In the analysis reported here, a relationship with a significant
Qpetween-Statistic is interpreted to show that the effect size is different between hierarchical and market-
based control relationships. Second, we conducted a two-sample Z-test (see, e.g., Quinones et al. 1995). A
relationship with a significant Z-statistic suggests that the effect size is different between hierarchical and
market-based control relationships.

Limitations

Meta-analysis is subject to several potential validity threats. Here, we discuss four of the most frequently
identified threats. First, while we conducted an extensive literature search, the possibility remains that we
did not identify all relevant studies. In addition, some studies do not report the necessary statistics and,
thus, are not included in the meta-analysis. However, considering the extensive nature of our literature
search, we are confident that our results are not subject to a major validity threat from any missing studies.

Second, the file-drawer problem is a potential threat to any meta-analysis. It refers to the potential bias that
the results of unpublished studies and the results of published studies are systematically different
(Rosenthal 1979). As indicated in the methodology section, our literature search includes conference
papers, dissertations, and working papers. Specifically, seven of the 17 studies fall into one of these
categories. Thus, we are confident that the file-drawer problem is not a major potential validity threat to
our results.

Third, the meta-analytic calculations are based on a small number of effect sizes. A small number of effect
sizes does not bias the estimates of the expected rhos. However, it does affect the reliability of the estimates
of the standard deviation of the rhos that are used to calculate the credibility intervals (Hunter and Schmidt
2004). Therefore, we additionally estimated Hunter and Schmidt’s (2004) 75 percent rule and Cochran’s
(1954) chi-square test for heterogeneity. There is no evidence of bias in the findings. In addition, other

9 We used Hunter and Schmidt’s (2004) formula for individually corrected correlation coefficients to calculate the standard errror of
the estimated average correlations: SE; = SD.,. /Vk.
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meta-analyses in IS (e.g., Joseph et al. 2007) are based on a similar number of effect sizes. We conclude
that the limited number of studies is not a potential major validity threat to our results.

Fourth, our meta-analytic results are corrected for only three artifacts present in individual studies:
sampling error, measurement error of control modes, and measurement error of project performance.
Hunter and Schmidt (2004) list eleven artifacts that can affect the value of outcome measures and specify
procedures to correct for them. However, correcting for these artifacts requires statistical information that
is rarely available in individual studies. Thus, these corrections are beyond the scope of this meta-analysis.

Results

The results in Table 2 support H1: There is a positive effect of behavior control on IS project performance
in hierarchical but not in market-based control relationships. The positive effect of behavior control on IS
project performance is significant in hierarchical control relationships (p = .40, Cl5, 95 = .29 t0 .52) and is
non-significant in market-based control relationships (p = .16, CI;, o5 = -.03 t0 .36). In addition, the effect
of behavior control on IS project performance is significantly higher in hierarchical compared with market-
based control relationships (Qpetween = 14.37%, Z = 2.08%).

The results in Table 2 support H2: There is a positive effect of outcome control on IS project performance
in hierarchical and in market-based control relationships. The positive effect of outcome control on IS
project performance is significant in hierarchical (p = .40, Cl;,95 = .28 to .51) and market-based control
relationships (p = .35, Cl;, 95 = .24 to .46). In addition, the effect of outcome control is not significantly
different in hierarchical compared with market-based control relationships (Qpesween = 0-38, Z = 0.54).

The results in Table 2 partially support H3: There is a positive effect of clan control on IS project
performance that is higher in hierarchical compared with market-based control relationships. Consistent
with H3, the positive effect of clan control on IS project performance is significant in hierarchical (o = .36,
Cl5,95 = .25 to .46) and market-based relationships (p = .26, Cl;, o5 = .12 to0 .39). In addition, this effect is
higher in hierarchical compared with market-based control relationships (p= .36 and p = .26,
respectively). However, the difference is non-significant (Qyesween = 1.01, Z = 1.11).

Table 2. Effects of Control on Performance in Hierarchical and Market-based Control
Relationships
k N p | SD, Cl5.05 CR5. 80 %V | Quwithin |Qbetween Z
Behavior control 13 1321 .28 .23 14 1 42 -01 : .57 18 63.67* 14.37* 2.08*
— Hierarchy 5 607 .40 .09 290 .52 28 : .52 .50 8.35
— Market 8 714 .16 26 | -.03 : .36 -16 .49 18 40.95%
Outcome control 12 1100 .37 .09 .20 .45 26 : .49 .61 15.96 0.38 | 0.54
— Hierarchy 5 496 .40 .07 28 : .51 .30 : .49 .68 5.92
— Market 7 604 .35 .10 .24 .46 23 .47 .59 9.67
Clan control 12 936 .27 15 16 .39 .08 : .47 41 25.72% 1.01 | 1.11
— Hierarchy 3 174 .36 .00 25 .46 .36 : .36 2.11 1.20
— Market 9 762 .26 17 12 @ .39 .04 : .47 .35 23.51%
Self-control 6 374 17 17 | -01 : .35 -05 : .38 .46 12.09% 7.10%* | 2.97%
— Hierarchy 3 208 .00 .10 -21 .21 -13 @ .13 .70 4.18
— Market 3 166 .35 .00 25 .44 .35 : .35 3.27 .81

k: number of effect sizes; N: total sample size; p: expected rho; SD,: standard deviation of rho; CI5,45: 95% confidence interval around
the expected rho; CR5,50: 80% credibility interval around the expected rho; %V: percentage of variance that is accounted for by
statistical artifacts; Q,;nin: Cochran’s chi-square statistic for variance in a sample or subsample; Qpepyeen: Cochran’s chi-square
statistic for variance that is explained by the partitioning into subsamples; Z: Z-statistic *: p-value < 0.05.
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The results in Table 2 support H4: There is a positive effect of self-control on IS project performance in
market-based but not in hierarchical control relationships. The positive effect of self-control on IS project
performance is significant in market-based control relationships (p = .35, Cl;, 95 = .25 to .44) and is non-
significant in hierarchical control relationships (9 = .00, CI;, 45 = -.21 to .21). In addition, the effect of self-
control is significantly higher in market-based compared with hierarchical control relationships (Qpeiween =
7.10%, Z = 2.97%).

Discussion

The results provide strong support for the general claim that the effects of control modes on IS project
performance differ between hierarchical compared with market-based control relationships. Below, we
begin by reviewing the findings how the effects on IS project performance of the four control modes, namely,
behavior, outcome, clan, and self-control, differ between hierarchical compared with market-based control
relationships. Drawing on these findings, we examine the implications for theory and practice under two
headings. Under one, we contribute to the IS project control literature on complementary and substitutive
effects between control modes in hierarchical compared with market-based control relationships. Under
the other, we introduce the concept of control chains to explore the interrelations among hierarchical and
market-based control relationships.

Findings

There is a positive effect of behavior control on IS project performance in hierarchical but not in market-
based control relationships (Hypothesis 1). This supports our assertion that, in market-based control
relationships, the controller’s low knowledge of the transformation process (Keil et al. 2013), the absence
of legitimate authority over the controllee (Tiwana 2008), and difficulties in observing the behavior of the
controllee (Tiwana and Keil 2010) limit the controller’s potential to improve project performance using
behavior control.

There is a positive effect of outcome control on IS project performance in hierarchical and in market-based
control relationships (Hypothesis 2). It is possible to specify and evaluate outcomes in both hierarchical
control relationships (e.g., Gopal and Gosain 2010; Maruping et al. 2009) and market-based control
relationships (e.g., Choudhury and Sabherwal 2003; Tiwana 2008; Tiwana 2010).

Contrary to our expectations, the positive effect of clan control on IS project performance is not significantly
higher in hierarchical compared with market-based control relationships (Hypothesis 3). Values and beliefs
can be shared when bridging organizational boundaries (Choudhury and Sabherwal 2003; March and
Simon 1958). However, the difference in the effect sizes (hierarchical g = .36 compared with market-based
p = .26) indicates some support for our arguments underpinning Hypothesis 3. We would expect this
difference to decrease as the number of IS projects increases that a vendor conducts for a particular client.
The projects facilitate project collaboration, and increase trust and shared knowledge, between the client
and the vendor (Ethiraj et al. 2005; Gefen et al. 2008).

There is a positive effect of self-control on IS project performance in market-based but not in hierarchical
control relationships (Hypothesis 4). In hierarchical control relationships, deploying self-control is
bounded by the frequent use of outcome and behavior control (Henderson and Lee 1992). In market-based
control relationships, granting autonomy to establish self-control leverages the vendor’s (compared with
the controller’s) higher knowledge of the transformation process (Choudhury and Sabherwal 2003).

Complementary and Substitutive Effects of Control Modes

Our results indicate complementary and substitutive effects between the control modes on IS project
performance. These effects of control modes on IS project performance are contingent on the two distinct
ways by which the control modes influence controllee actions. One is that control modes provide guidance
to the controllee (Goo et al. 2009). The other is that control modes align the controllee’s with the controller’s
goals (Kirsch et al. 2002).

While behavior control provides guidance to the controllee (Goo et al. 2009), outcome control aligns the
controllee’s with the controller’s goals (Kirsch et al. 2002). Thus, behavior and outcome control have
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complementary effects on project performance. With regard to clan control, our results do not allow us to
draw conclusions about complementary or substitutive effects.

Self-control allows the controllee to specify their own goals and/or actions required to achieve the goals
(Kirsch 1996). Self-set goals are effective only if goals are not already prescribed by outcome control
(Henderson and Lee 1992). Thus, with regard to goals, self-control substitutes outcome control in the effect
on project performance. Self-set actions are effective only if actions are not already prescribed by behavior
control (Henderson and Lee 1992). Thus, with regard to actions, self-control substitutes behavior control
in the effect on project performance.

These complementary and substitutive effects between control modes on project performance have
important normative implications for structuring portfolios of control, in which the controller combines
complementary control modes and chooses between substitutive control modes (Choudhury and Sabherwal
2003). Among the substitutive control modes, the controller should choose the most effective one.

The controller’s choice between the substitutive options of prescribing goals to the controllee using outcome
control and relying on self-set goals by the controllee using self-control is a general one. Prescribed goals
by the controller are generally more effective than individual goals set by the controllee (Kirsch 1997).

The controller’s choice between the substitutive options of prescribing actions to the controllee via behavior
control and relying on self-set actions by the controllee via self-control is contingent on the controller’s
knowledge of the transformation process. If the controller’s knowledge of the transformation is high,
prescribed behavior by the controller is more effective than individual actions set by the controllee
(Henderson and Lee 1992). In contrast, if the controller’s knowledge of the transformation process is low,
individual actions set by the controllee are more effective than prescribed behavior by the controller
(Hoberg et al. 2013; Levina and Ross 2003).

How contingency on the controller’s knowledge of the transformation process influences the structure of
control portfolios differs in hierarchical compared with market-based control relationships. In hierarchical
control relationships, the controller’s knowledge of the transformation process is high (Henderson and Lee
1992). Thus, the controller should choose behavior control over relying on self-set actions by the controllee
via self-control.

In contrast, in market-based control relationships, the controller’s knowledge of the transformation process
is low (Keil et al. 2013). Thus, the controller should rely on self-set action by the controllee via self-control
instead of implementing behavior control. This implication is in line with research that suggests that clients
can increase the success of IS projects by focusing on leveraging the vendor’s capabilities instead of tightly
monitoring vendor behavior (Hoberg et al. 2013). Our results suggest that, in market-based control
relationships, clients should focus on establishing outcome control but give up behavior control in favor of
self-control to leverage the vendor’s capabilities.

In practice, we speculate that in hierarchical relationships, the project manager should employ output
control (set challenging goals), behavior control (establish effective project processes) and clan control
(build a cohesive team with high performance norms). In market-based relationships, specifically, when
outsourcing an IS project, the client representative should employ output controls (negotiate challenging
goals in the outsourcing contract), self-set actions (choose an experienced vendor with expertise/knowledge
of similar projects) and clan control (build strong relational governance structures with the vendor).

Interrelations among Hierarchal and Market-based Control Relationships

As described above, outsourced IS projects are not exclusively managed by either hierarchical or market-
based control relationships (Gopal and Gosain 2010). Instead, hierarchical and market-based control
relationships form a chain of control. The client representative (as the controller in the market-based
control relationship) represents the initiating actor in the control chain, the project manager (as the
controllee in the market-based and controller in the hierarchical control relationships) is a mediating actor,
and the project team members (as the controllees in the hierarchical control relationship) are the receiving
actors of the control chain (Figure 2).
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Figure 2. Mixed Market-based/Hierarchical Control Chains

To interpret our results with respect to the interrelations among hierarchical and market-based control
relationships, we apply Ouchi’s (1978) transmission of control framework as a theoretical lens. Here, we
define transmission of control as the process by which a control mode specified by a client representative
(in the market-based part of the control chain) is passed through by the vendor project manager to their
project team members (in the hierarchical part of the control chain).

First, our results indicate, that the behavior control mode does not transmit through the chain of control.
The use of behavior control by the client representative in the market-based part of the control chain limits
the vendor in leveraging their higher knowledge of the transformation process (Choudhury and Sabherwal
2003). Bringing the vendor to deviate from established practices will decrease the vendor’s ability to
efficiently perform an IS project (Hoberg et al. 2013). More specifically, the vendor project manager would
be limited in his ability to efficiently control the behavior of the project team members. As our results
suggest, the use of behavior control by the client representative in the market-based part of the control
chain has no significant effect on project performance. This result extends Ouchi’s (1978) finding that
behavior control does not transmit consistently through a multiple-level hierarchical control chain to mixed
market-based/hierarchical control chains.

Second, our results indicate that the outcome control mode transmits through the chain of control. The
project manager is able to effectively transform the client’s contractually specified outcome measures into
internal outcome controls. Our results suggest that both, the use of outcome control by the client
representative in the market-based part of the control chain and the use of outcome control by the project
manager in the hierarchical part of the control chain have a positive effect on project performance. This
result is consistent with Ouchi (1978), who finds that outcome control transmits consistently through a
multiple-level hierarchical control chain. Hence, our results suggest generalizability to mixed market-
based/hierarchical control chains.

Third, our results indicate that the clan control mode transmits through the chain of control. The project
manager is able to effectively promulgate the client representative’s values and beliefs within the existing
clan in the vendor organization. Our results suggest that both, the use of clan control by the client
representative in the market-based part of the control chain and the use of clan control by the project
manager in the hierarchical part of the control chain have a positive effect on project performance.

Fourth, our results indicate, that the self-control mode does not transmit through the chain of control. As
our results suggest, the use of self- control by the project manager in the hierarchical part of the control
chain has no significant effect on project performance. Instead, we assume that the positive effect of self-
control on project performance in the market-based part of the control chain can be realized because
granting autonomy to establish self-control enables the client to benefit from the vendor’s experience from
a large number of similar projects (Choudhury and Sabherwal 2003; Levina and Ross 2003). Thus, the
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vendor project manager would be enabled to efficiently control the behavior of the project team members
in the hierarchical part of the control chain.

Modeling portfolios of control modes as control chains in market-based control helps to formally specify
the differences and similarities between hierarchical and market controls. Future research should
investigate extending the unit of analysis from individual control modes in a portfolio of control modes to
a chain of control modes. This would involve formally modeling and testing Ouchi’s (1978) concept of the
transmission of control between actors.

Conclusions

This paper analyzes how the effects of control modes on IS project performance differ between hierarchical
compared with market-based control relationships. Prior literature in IS project control has focused
exclusively on one of these forms of control relationships. To the best of our knowledge, our study is the
first to jointly investigate hierarchical and market-based control relationships. Comparing these two forms
of control relationships allows us to detect differences with regard to the effectiveness of specific control
modes. Building on our results, we discuss how the structure of control portfolios differs between
hierarchical compared with market-based control relationships. In addition, we explore how hierarchical
and market-based control relationships are interrelated.

The contributions of this study are threefold. First, we demonstrate how the effects of control modes on IS
project performance differ in hierarchical and market-based control relationships. Outcome and clan
control enhance IS project performance in both forms of control relationships. Behavior control enhances
IS project performance only in hierarchical control relationships, and self-control enhances IS project
performance only in market-based control relationships. Our findings present a novel contribution to IS
project control literature, which speculates that there are differences between forms of control relationships
(Choudhury and Sabherwal 2003; Gopal and Gosain 2010; Kirsch et al. 2002) but does not explicitly
examine the difference. We, thereby, complement prior studies that exclusively investigate either
hierarchical (e.g., Henderson and Lee 1992; Maruping et al. 2009) or market-based (e.g., Mao et al. 2008;
Tiwana 2010) control relationships in IS projects.

Second, drawing on our results, we derive implications about how the structure of control portfolios differs
between hierarchical compared with market-based control relationships. These implications extend
previous studies on the structure of control portfolios (Choudhury and Sabherwal 2003; Kirsch 1997;
Tiwana 2010) by highlighting the differences between control portfolios in hierarchical compared with
market-based control relationships. In addition, extant literature predominantly focuses on the
complementary and substitutive effects between formal and informal control at an aggregated level (with
the notable exception of Tiwana 2010). Our implications extend this literature by focusing on
complementary and substitutive effects at the more granular level of control modes (i.e., behavior, outcome,
and self-control).

The third contribution is in introducing the concept of control chains to explore the interrelations among
hierarchical and market-based control relationships. An important topic that, so far, has been neglected by
extant IS literature. To explore these interrelations, we adopt Ouchi’s (1978) transmission of control
framework as a theoretical lens. Our propositions guide future research to address important gaps in the IS
project control literature.
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Appendix
Table 3. Mapping of Study Variables to Constructs
Reference Study variable Construct Justification®
Beimborn et al. (2009) CONTROL_REP Outcome control p. 2727
Beimborn et al. (2009) CONTROL_PROV Outcome control p. 2727
Beimborn et al. (2009) CONTROL_BANK Behavior control p. 2727

Beimborn et al. (2009)

SQ_reliability

IS project performance

Service quality

Beimborn et al. (2009)

SQ_responsiveness

IS project performance

Service quality

Quality

Goo (2010) Service level objectives Clan control p- 188
Goo (2010) Process Ownership Plan Clan control p- 188
Goo (2010) Service Level Contents Clan control p 188
Goo (2010) Future demand management | Behavior control p- 188
plan
Goo (2010) Anticipated change plan Behavior control p- 188
Goo (2010) Feedback plan Behavior control p- 189
Goo (2010) Innovation Plan Behavior control p- 191
Goo (2010) Communication plan Outcome control p- 189
Goo (2010) Measurement charter Outcome control p- 189
Goo (2010) Conflict Arbitration Outcome control p- 189
Goo (2010) Enforcement Outcome control p. 192
Goo (2010) Satisfaction with Output IS project performance | Goo and Nam

(2007, p. 243)

Gopal and Gosain (2010)

Software process control

Behavior control

p. 965

Gopal and Gosain (2010)

Outcome control-quality

Outcome control

Gopal and Gosain (2010)

Outcome control-efficiency

Outcome control

Gopal and Gosain (2010)

Collaborative culture (clan)

Clan control

p. 967

Guinan and Faraj (1998)

Team Self-Control

Self-control

Guinan and Faraj (1998)

Team Performance

IS project performance

Haney (2009) Behavior Control Behavior control

Haney (2009) Outcome Control Outcome control

Haney (2009) Clan Control Clan control

Haney (2009) Product Performance IS project performance

Haney (2009) Resource Overruns IS project performance | Reverse coded

Henderson and Lee
(1992)

Managerial Outcome Control

Outcome control

Henderson and Lee
(1992)

Managerial Behavior Control

Behavior control

Henderson and Lee
(1992)

Team-Member Self-Control

Self-control

Henderson and Lee
(1992)

Team-Member Outcome
Control

Clan control

p- 760
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Henderson and Lee Efficiency IS project performance
(1992)

Henderson and Lee Effectiveness IS project performance
(1992)

Heumann et al. (2012) Clan Control Clan control

Heumann et al. (2012) Self-Control Self-control

Heumann et al. (2012) IS Offshoring Project IS project performance

Performance

Keil et al. (2013)

Behavioral control

Behavior control

Keil et al. (2013)

Outcome control

Outcome control

Keil et al. (2013)

Clan control

Clan control

Keil et al. (2013)

Self-control

Self-control

Keil et al. (2013)

Process performance

IS project performance

Klein et al. (2006)

Project performance

IS project performance

Klein et al. (2006)

Management behavioral
control

Behavior control

Klein et al. (2006)

Management outcome
control

Outcome control

Liu et al. (2008a) Software process Behavior control p- 891
standardization

Liu et al. (2008a) Project performance IS project performance

Mao et al. (2008) Control Behavior control p- 490

Mao et al. (2008) Project quality IS project performance | p. 491

Mao et al. (2008) Cost control IS project performance | p. 491

Maruping et al. (2009)

Outcome control

Outcome control

Maruping et al. (2009)

Self control

Self-control

Maruping et al. (2009)

Component complexity

IS project performance

Reverse coded

Maruping et al. (2009)

Coordinative complexity

IS project performance

Reverse coded

Maruping et al. (2009)

Dynamic complexity

IS project performance

Reverse coded

Nagpal et al. (2011)

Clan controls

Clan control

Nagpal et al. (2011)

Specialized Behavior controls

Behavior control

Nagpal et al. (2011)

General Outcome controls

Outcome control

Nagpal et al. (2011)

Specialized Outcome controls

Outcome control

ambidexterity

Nagpal et al. (2011) Modularity IS project performance | p. 10
Srivasta and Teo (2012) Relational governance Clan control p- 123
Srivasta and Teo (2012) Quality performance IS project performance

Srivasta and Teo (2012) Cost performance IS project performance

Tiwana (2010) Systems development IS project performance | p. 125

Tiwana (2010)

Outcome control

Outcome control

Tiwana (2010)

Behavior control

Behavior control

Tiwana (2010)

Clan control

Clan control

16 Thirty Fifth International Conference on Information Systems, Auckland 2014




Hierarchical and Market-based Control Relationships in IS Projects

Tiwana and Keil (2007) Relational governance Clan control p. 628
Tiwana and Keil (2007) Outcome control Outcome control

Tiwana and Keil (2007) Process control Behavior control p. 625
Tiwana and Keil (2007) Alliance performance IS project performance

Wiener et al. (2012) Clan control Clan control

Wiener et al. (2012) Behavior control Behavior control

Wiener et al. (2012) Outcome control Outcome control

Wiener et al. (2012) Project performance IS project performance

aIn cases where the mapping is not immediately obvious from the study variable name, we included the page number of the reference
in which the author(s) of the reference conceptualize the study variable according to Ouchi (1979) and/or Kirsch (1997).
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