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ABSTRACT

In this paper, we attempt to explain how the ownership mechanism of an inter-
organisational information system (10S) may impact strategic information exchange
(electronic coordination) induced by specific investments in the 10S. Recent research
and practice show that heavy investments in 10Ss demonstrate mixed results with
respect to their impact on the electronic coordination. Consequently, the search
of additional factors is needed to help and explain under what circumstances the 10S
investments for strategic purposes become beneficial for the companies in a buyer-
supplier dyad. Transaction cost economics (TCE) and the hostage model are used as
a framework for the research. 198 observations of Norwegian companies in different
branches of industry constitute the base of the empirical study. A buyer-supplier dyad
is the unit of the analysis. A regression model of the relation between the 10S
ownership mechanism and the strategic information sharing is used to test two
hypotheses about the buyer-supplier collaboration via an |0S. The results demonstrate
that the risk of unilateral specific investments in an 10S made by the buyer or the seller
is attenuated by the ownership mechanism of the 10S. The willingness of a buyer to
share their strategic information with the supplier via the 10S increases if the supplier
invests in the 10S which is owned and controlled by the buyer. Conversely, the supplier
becomes motivated to share certain sensitive strategic information with the buying
company if the latter invests in the 10S which is owned and controlled by the supplier.
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INTRODUCTION

used theories in this field are Transaction Cost Eco-

Information sharing is one of the key constructs
in Supply Chain Management (SCM). It is one
of the most investigated direction in SCM research.
Despite the large body of research in this area, there is
a lack of ubiquitously accepted scientific frameworks
considering the phenomena of information sharing
in SCM (Kembro et al., 2014). The most commonly

nomics (TCE), relational governance theories, con-
tingency theory, resource dependency theory (RDT),
and resource-based view (RBV). These theories aim
to answer the following questions: “Why to share or
not to share the information with others?”, “What
information should to be shared and with whom?”,
“How to share the information?”, and “What are
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the pre-requisites, barriers and drivers of the infor-
mation sharing?”

This paper focuses on the pre-requisites to infor-
mation sharing, namely, the exchange of the strategic
information in buyer-supplier dyads via inter-organ-
isational information systems (IOS). A literature
review by Kembro et al. (2014) reveals the most
important and studied pre-requisites of information
sharing in supply chains. They are formal contracts
which aim at preventing opportunism (Porterfield
et al., 2010), norms of reciprocating benefits (Nyaga
et al.,, 2010), the lack of competitive capabilities that
promotes collaboration (Tan et al., 2010), and mutual
dependence (Vijayasarathy, 2010). Examining each of
the mentioned pre-requisites requires theoretical
lens. Since it is a difficult task to use different theo-
retical frameworks in one model where information
sharing is represented as a dependent variable, we
choose TCE as the basis for this study. The influence
of the basic TCE dimensions (such as asset specificity,
environmental and frequency of
exchange) on the information sharing is described in
the literature rather well. Based on different levels of
the mentioned constructs, companies choose proper
governance forms which, in their turn, determine
the scope and the intensity of information sharing in
the supply chains. In this paper, we attempt to clarify
the relation of the specific investment into an inter-
organisational informational systems (IOS) and
the exchange of the strategic information. To do this,
we propose to include the IOS ownership mechanism
in the analysis as a moderator in the relation “asset
specificity - information sharing”. There are two main
reasons behind this proposition. First, norms and
extra-contractual mechanisms are underestimated in
TCE despite their impact on the way the relationships
are governed in the supply chain (Kembro et al,
2014). Second, ownership mechanisms are closely
related to incomplete contracts (Han et al., 2008).
A firm who owns an asset can easily exclude the other
firm from using it in case it is not specified in the
contract (Hart & Moore, 1990). This argumentation
leads to a proposition that the IOS ownership is an
important dimension in finding the antecedents of
information exchange in the supply chain and par-
ticularly in buyer-supplier dyads.

The investigated scope of information sharing via
IOSs (which is represented as a dependent variable in
the model) has been deliberately limited to the strate-
gic type of information. We disregard the exchange of
the operational information (such as information
about payments, invoices, and inventory levels)

uncertainty,

because normally it requires neither heavy invest-
ments in IOSs nor sophisticated mechanisms for
governance of the relations between the firms. There-
fore, finding antecedents for strategic information
exchange appears a much more difficult task than
examining the operational one. Instead, we propose
to examine the exchange of the operational informa-
tion as a prerequisite to the strategic one.

To specify the knowledge under consideration in
this respect, we define strategic information exchange
as the coordination of production plans, sharing
the data about the product and design modifications,
as well as the development and the testing of new
products. To show that the study deals with the infor-
mation transferred via an IOS, we entitle the strategic
information exchange “strategic electronic coordina-
tion”. Information technology (IT) and IOS terms are
used interchangeably in the context of our paper,
although such an approach may not be suitable for
different research directions. We use the term IT
instead of IOS only when citing scientific literature
where the term IT is used to describe the system that
connects two or more companies in a supply chain.

198 buyer-supplier dyads have been investigated
to test the proposition. Dyads represent Norwegian
companies in various industries: manufacturing,
retail, service, public procurement and others. Pri-
mary data is collected from the buyer’s perspective.

The structure of the paper is as follows.
The upcoming section briefly reviews the main theo-
retical frameworks, clarifies the problem area and
formulates the hypotheses. The following two sec-
tions describe the research method and introduce a
regression model of the IOS ownership’s influence on
the information sharing. Next, statistical results of the
hypotheses testing are presented and described. In
the last section, we
and the limitations of the research presented in this

paper.

discuss the results

1. THEORY AND HYPOTHESES

Strategic coordination problem has received
considerable attention from various SCM research-
ers. The term “coordination” may have various mean-
ings in the SCM literature. The examples are joint
planning and product development, orientation on
long-term cooperation, profit sharing, extensive
information exchange, etc. (Larsen, 2000). Malone,
Yates, and Benjamin (1987, p. 489) define coordina-
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tion as “the information processing involved in tasks
such as selecting suppliers, establishing contracts,
scheduling activities, budgeting resources, and track-
ing financial flows”. Since it is a difficult task for any
researcher to grasp all the above-listed dimensions,
we will concentrate on such aspects of strategic coor-
dination as activity scheduling, i.e., production plan-
ning, product and design modifications, development
and testing of new products. To facilitate coordina-
tion, companies in different industries often invest in
a variety of IT tools (Sahaym et al., 2007). Examples
of a successful IT implementations demonstrate
a reduction in bureaucratic costs of coordination
(Afuah, 2003), tighter links to customers, increased
product variety (Johnston and Vitale, 1988). How-
ever, company efforts to improve the coordination by
investing in IOSs do not always lead to a desirable
outcome. Such factors as the expectation of an oppor-
tunistic behaviour, the power dependency structure,
the type of the buyer and supplier market and others
can either obstruct or significantly alter the expected
results of strategic electronic coordination. That
explains a considerable number of scientific frame-
works provided in the literature trying to describe
the reasons and the drivers of information exchange.
For example, a literature review by Kembro et al.
(2014) revealed 23 theories which can be used to
explain information sharing in a supply chain. At the
same time, this review identified that five out of 23
theories constitute 80% of all the suggested theoreti-
cal frameworks. These are TCE, relational governance
theories (RGT), contingency theory, resource
dependency theory, and the resource-based view
(RBV). Among the reviewed articles, 66 out of the 82
papers use the dyadic relationships as a unit of analy-
sis.

In the following subsection, we will present
a TCE-based theoretical framework with the empha-
sis on hostage model as the one suitable for our
research.

1.1. TRANSACTION cOST EcoNoMICS (TCE).
HOSTAGE MODEL

The main stress of TCE is transaction governance
(Williamson, 1985). Transaction costs can be mini-
mised when appropriate forms of governance mecha-
nisms are applied by contractual parties. In turn,
the choice of the governance modes depends on the
three basic TCE constructs. They are the frequency of
exchange, the environmental uncertainty, and the
asset specificity. TCE assumes that the actors may

behave opportunistically. To reduce the risk of oppor-
tunism and safeguard the investments into specific
assets, the companies can apply formal contracts
(Williamson, 1985). Therefore, the formal contracts
may be viewed in TCE as a pre-requisite for effective
information sharing in the considered supply chains.

TCE may also be useful in understanding why
information sharing is important, as well as in what
cases it may be preferable not to share certain data.
The main argument for information sharing is
the reduction in the transaction costs and the uncer-
tainty (Tan et al, 2010). On the contrary, partners
may prefer to withhold sensitive information to
diminish the threat of opportunism (Klein et al.,
2007). In this case, the information is considered an
asset that requires additional safeguarding mecha-
nisms (Kembro et al., 2014). Therefore, it may lead to
unwillingness to invest into highly specific IOSs
(Tan et al., 2010; Klein et al., 2007).

At the same time, formal contracts cannot cope
with all contingencies that may occur at the contrac-
tual stage. TCE underestimates the impact of extra-
contractual tools that are also important in managing
the supply chain relationships (Kembro et al., 2014).
Therefore, the contracts leave room for including dif-
ferent ex-post tools that could serve as safeguards to
specific investments (Ménard & Valceschini, 2005).

Asset ownership can be considered an important
tool that serves as a safeguarding mechanism in addi-
tion to formal contracts. A firm owning a specific
asset has the full control over the asset and can easily
preclude a certain partner from using it (Han et al.,
2008). The mentioned research underlines that
the asset ownership mechanism provides the owner
of the asset with a bargaining power. The authors sug-
gest investigating the IOS ownership as a partial
solution to coordination problem induced by specific
investments.

To explain the mechanism of the influence that
IOS ownership has on the coordination, Williamson’s
(1983) hostage model is used. The model is based on
the idea that “the investments made by the suppliers
are influenced by the incentives experienced by the
buyers” (Williamson, 1983, p. 520). Williamson
claims that the specific investments made by the sup-
pliers on behalf of the buyer are at risk due to the
fluctuations of the final demand which can negatively
affect the buyer’s commitments to buy the negotiated
volumes of goods from the supplier. That may result
in low levels of the supplier’s investment into specific
assets. To maintain specific investments at high levels,
the supplier may want the buyer to post a “hostage”
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that is lost if the contract is terminated ahead of time
(Ahmadjian & Oxley, 2005). In turn, high levels of
specific investments into the IOS made by the con-
tractual parties are crucial for reaping full benefits
from the IOS collaboration (Han et al., 2008). That
makes the hostage model an appropriate scientific
framework that could help to understand the drivers
for the efficient strategic electronic collaboration.

There are several types of hostage models
described in the literature: mutual hostages (Gemser
& Wijnberg, 2001), partial equity stake hostage-based
arrangements (Ahmadjian & Oxley, 2005), hostages
in the form of reciprocal specific investments
(Williamson 1983; Wathne & Heide, 2000). Hostage-
based relationships are also described in the business-
to-consumer environment (Dorsch et al., 2001).

In our study, investments in an IOS can be
regarded as an example of a hostage model which is
based on the reciprocity principle. Investments in the
IOS made by the actors in the supply chain represent
an example of the reciprocal investments. According
to Williamson (1985, p. 532), this type of investments
creates a “mutual reliance relation”. In other words,
these relations can be characterized by bilateral
dependence which contributes to trustful relation-
ships and reduces the incentives for the opportunistic
behaviour.

A research paper by Heide and John (1990) high-
lights the idea that symmetric investments in specific
investments made by the original equipment manu-
facturer (OEM) and the supplier create hostage rela-
tionships which act as a safeguard to the specific
investments. The main drivers of the mentioned situ-
ation are high procedural and switching costs
(Burnham, Frels & Mahajan, 2003). If mutual reliance
relationship is prematurely terminated, the hostage
company sacrifices their time and money spent on
attuning/integrating its information system (IS) to
the partner’s IS. Also, in the case of investing in
a highly customized IOS, the partners may face high
switching cost due to the consecutive specific invest-
ment in personnel training programmes (human
asset specificity). New personnel training pro-
grammes may be needed in the case of changing
a business partner. High switching costs represent
a strong bonding mechanism that forces companies
to maintain relationships (Geiger et al, 2012;
Blut et al., 2016).

With respect to our research goals, the question
can be formulated as follows, “What conditions/fac-
tors may increase the robustness of hostage agree-
ments based on reciprocal investments into an IOS

and, therefore, increase the willingness to share

the sensitive strategic information via the IOS?”.
Investments in an IOS can be initiated by buyers

or by suppliers. For instance, a buying company
installs the software and hardware at its production
site first and then it tries to establish electronic links
with the supplier. In other words, the buyer who
purchases and therefore owns the IOS makes
the major share of the investment into the IOS for
collaboration purposes and puts themselves at risk if
the relationship with the supplier is prematurely ter-
minated. In this situation, the supplier’s contribution
to IOS investments is limited basically to the invest-
ments in the IOS hardware and the following IOS
integration procedures conducted both by the buyer
and by the supplier. To simplify, when the buyer plays
the major role in IOS investments and, thereby, owns
and controls the IOS, the supplier’s role in the IOS
investment process becomes limited to adaptation/
integration actions which costs less. Combining this
example with the described hostage model and TCE,
we can conclude that the buyer posts a hostage in the
form of the owned IOS. The buyer may face high
switching cost in case of a premature relationship
termination. This type of hostage acts as a safeguard-
ing mechanism for the supplier’s specific IOS invest-
ments, and it relaxes the threat of the buyer’s
opportunism and, therefore, motivates the supplier to
share the strategic information with the buyer. The
other noticeable side of the IOS ownership mecha-
nism is that it provides the full control over the IOS
(control over databases, the possibility to exclude the
supplier from IOS usage, etc.) and gives bargaining
power to the IOS owner (Han et al., 2008). That
relaxes a potential threat of the supplier’s opportun-
ism and, in turn, increases the buyer’s willingness to
exchange the strategic information with the supplier.

We also assume that the same theoretical predictions

are valid for the opposite situation when the supplier

owns and controls the IOS, and the buyer adjusts its
information system to the supplier’s IS.
Hence, we offer the following hypotheses:

o hypothesis 1: when the buyer owns and controls
the IOS, there is more positively shaped associa-
tion between the supplier specific I0S invest-
ments and the strategic electronic coordination
than under the conditions when the supplier
owns and controls the I0S;

o hypothesis 2: when the supplier owns and con-
trols the IOS, there is more positively shaped
association between the buyer specific IOS
investments and the strategic electronic coordi-
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nation than under the conditions when the buyer
owns and controls the IOS.

1.2. OTHER ANTECEDENTS TO STRATEGIC
ELECTRONIC COORDINATION

To validate our regression model which may be
referred to as “IT system ownership - strategic elec-
tronic coordination”, we introduce four control vari-
ables to the model: the supplier’s industry type
(SUPIND), the length of IT cooperation (LNIT-
COOP), the product complexity (PRODCOMP),
and the operational information exchange (OPER).
The variable corresponding to the strategic electronic
coordination is denoted COORD.

The product complexity was included in
the model, as earlier research showed significant
positive correlation between product complexity
and vertical integration (Novak & Eppinger, 2001).
Greater product complexity may increase coordina-
tion via an IOS although in cases when the product
complexity is too high, personal meetings may be
preferred to communication via the IOS (Hannas,
2007). We expect a positive association between
PRODCOMP and COORD.

The length of IT cooperation with the supplier
(LNITCOOP) was measured as the natural logarithm
of the number of years the buyer and the supplier
have been collaborating via an IOS (Heide & John,
1990). The duration of the prior relationship has
a positive influence on the commitment (Deutsch,
1962) and attachment (Levinthal
& Fichman, 1988). Sometimes, the cooperation
length may lead to defection patterns rather than the
cooperation (Heide & Miner, 1992). In these cases, no
effect of relationship duration on the cooperation
should be expected. We expect a positive association
between LNITCOOP and COORD.

The supplier industry type is included in
the model to control for the possible differences
between the IOS cooperation with the suppliers from
the manufacturing sector and the suppliers from
other industry types. The manufacturing industry is
often used as a control variable in marketing research
in the settings with specific investments (Stump
1995). We expect that the need for COORD is bigger
for the dyads operating in the manufacturing sector
due to the higher complexity of production process
requiring more volumes of business information
exchange compared to other industry branches.
The variable is coded as a dummy variable: 1 - manu-

encourages

facturing industry, 0 — other industries (service, retail,
public administration).

The operational information exchange (OPER) is
defined in our study as the exchange of invoices,
orders and the information about active replenish-
ment of inventories conducted via an IOS. Premku-
mar (2000) and Saeed et al. (2005) identify the levels
of the IOS development where the lowest level is
considered the exchange of the simplest types of
information like orders and payments. The authors
claim that the IOS collaboration in the supply chains
normally starts with the simplest operational level,
and later, it may grow into a more sophisticated stra-
tegic form. We assume that operational exchange can
be positively correlated with the electronic coordina-
tion because the efficient fulfilment of strategic
actions (for example, collaboration over the develop-
ment and testing of new products) requires opera-
tional information exchange on the purchase of
materials and components for the tested new prod-
ucts. Also, we can expect a low level of system mal-
functioning at the strategic level of the information
exchange if the IOS have been previously tested
and used for operational purposes.

2. RESEARCH METHOD

A structural equation model (regression model)
has been developed to test the hypotheses. For this
model, the data has been collected with the help of
the survey research. The e-mail based questionnaire
with close-ended questions has been developed to
collect empirical data, which was further processed
for the model. The subsections below describe
the process of data collection and present confirma-
tory factor analysis for the constructs used in
the model “IT system ownership - strategic electronic
coordination”

2.1. DATA COLLECTION

A buyer-supplier dyad is used in this paper as
a unit of analysis. We assume that IOSs have been
used as the primary means of information exchange
in the dyads. The information for this research is
adopted from Norwegian companies of various
industry types. 20 firms were used for pilot testing of
the questionnaire to check the item reliability and to
avoid potential misunderstandings in the questions
(Hunt, Sparkman & Wilcox, 1982). The pilot ques-
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tionnaire was revised upon obtaining feedback from
respondents.

The Norwegian Association of Purchasing
and Logistics (NIMA) took the responsibility to send
the questionnaire to its members by e-mail. The size
of the sample was 1365 companies. Data collection
process has been conducted in two rounds with
a time gap of two weeks. 198 answers were received
for the hypotheses testing. The T-test had been con-
ducted to measure the non-response bias between
the two rounds of data collection (Armstrong
& Overton, 1977). The test results have not revealed
a significant difference between the two groups with
respect to the annual sales volume, the number of
employees, and the purchasing volume (Hannas,
2007).

The key informant approach was used to obtain
reliable knowledge about the studied problem. This
approach is widely used to investigate business-to-
business relationships (Heide & John, 1992; Bensaou
& Anderson, 1999; Buvik & John, 2000). With respect
to our research objectives, we interviewed specialists
who possessed specific knowledge in upstream sup-
ply chain operations (Hannas, 2007).

2.2. MEASURES FOR THE REGRESSION MODEL
“IT SYSTEM OWNERSHIP — STRATEGIC
ELECTRONIC COORDINATION”

To obtain the measures for model variables, we
conducted the confirmatory factor analysis (CFA) in
AMOS graphics extension to SPSS 22 software.

2.3. CONFIRMATORY FACTOR ANALYSIS FOR
THE CONSTRUCT ELECTRONIC COORDINATION

To grasp the potential scope of information
exchange between companies via an IOS and pick
items for the electronic coordination construct, we
analysed literature on coordination and IOSs (Buvik
& John, 2000; Joshi & Stump, 1999; Zaheer
& Venkatraman, 1995; Subramani, 2004).

The dependent variable COORD and the inde-
pendent variable OPER were obtained from the elec-
tronic coordination construct. The three-factor
solution is offered for the electronic collaboration
construct. The results of the CFA for the construct
electronic coordination are listed below:
chi-square = 52.424; degrees of freedom = 24; proba-
bility level = 0.001; CMIN/DF = 2.184; CFI = 0.953;
NFI =0.920; TLI = 0.912; RMSEA = 0.078.

Strategic electronic coordination (COORD: 3 items,
Cronbach’s a = 0.842):

o (Q11_4) coordination of production plans (0.73),

o (Ql1.5) product and design modifications
(0.87),

o (Q11_6) development and testing of new prod-
ucts (0.83).

Operational electronic exchange (OPER: 3 items,

Cronbach’s a = 0.619):

o (QI11_2) ordering process (0.58),

o (Q11_3) invoicing and payments (0.65),

o (Q11_9) active replenishment of our inventories
(0.57).

Documentation exchange (3 items):

o (Q11_8) tender processing (0.71),

« (QI11_10) document exchange (0.75),

o (Q11_11) product specifications (0.76).
Items Q11_8, Q11_10, Q11_11, which constitute

the variable of documentation exchange, were not

incorporated in our model.

2.4. INDEPENDENT VARIABLES OF THE
REGRESSION MODEL “IT SYSTEM OWNERSHIP
— STRATEGIC ELECTRONIC COORDINATION”

The supplier IT specific investments (SITINV)
describe the investments in the IOS made by the sup-
plier to exchange information with the buyer. This
variable aims to cover different types of asset specific-
ity such as physical (investments in the software
and the hardware), procedural (efforts to integrate
the supplier’s IS with the buyer’s IS), human (person-
nel training programs). The CFA suggests one factor
construct (Cronbach’s a = 0.887) that has four items:
o (Q13_1) the supplier invested extensively in their

own IT competence (0.84),

o (Q13_2) the supplier invested extensively in IT
systems by our standards and requirements
(0.96),

o (Q13_3) the supplier invested substantially in
the training of their employees (0.79),

o (Q13_6) made extensive investments to integrate
their I'T systems with our IT systems (0.69).
Chi-square = 1.316; degrees of freedom = 2;

probability level = 0.518; CMIN/DF = 0.658;

CFI = 1.00; NFI = .997; TLI = 1.00; RMSEA = 0.000.
The buyer IT specific investment (BITINV)

describes the investments in the IOS made by

the buyer for the purpose of collaboration with
the supplier. Same types of the asset specificity have
been used to describe the variable as for the SITINV
variable. The CFA suggests one factor construct
(Cronbach’s a = 0.914) with four items:
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o (Q15_2) Our company has invested in extensive
internal training to learn the IT systems used
with this supplier (0.80),

o (Q15_3) Our company has made extensive adap-
tations of our IT systems (0.93),

o (Q15_4) Our company has made substantial
investments to integrate our IT systems with the
supplier’s systems (0.85),

o (Q15_5) Our company has made substantial
investments in technical competence to support
the IT system we use with this supplier (0.79).
Chi-square = 0.000; Degrees of freedom = 1;

Probability level = 0.938; CMIN/DF = 0.006;

CFI = 1.00; NFI = 1.00; TLI = 1.00; RMSEA = 0.000

(we allowed one error term to co-vary between items

Q15_4 and Q15_5 in the single measurement model).
The ownership of the buyer’s IT system (BUYIT-

SYS) is a dummy variable, where “1” corresponds to

the IOS being owned and controlled by the buyer. “0”

value comprises other ownership options, for exam-

ple, the supplier owning and controlling the system

(1), the buyer and the supplier using the e-market

system (2), the buyer and the supplier using an inte-

grated IT system which is controlled by both parties

(3), the buyer and the supplier using e-mail systems

such as Microsoft Outlook for information exchange,

which means that none of the parties owns and con-

trol the system (4).

The ownership of the supplier’s IT system
(SUPITSYS) is a dummy variable that is opposite to
the BUYITSYS. Value “1” means that the buyer owns
and controls the IOS. “0” value corresponds to the
other ownership options which are listed in the para-
graph above.

The product complexity (PRODCOMP) control
variable consists of the following four items below
(Cronbach’s a = 0.846).

“The product we purchase from this supplier...

o (Q18_1) ...is very complex’,

o (Q18_4) ...is technically complex to use’,

o (QI18_5) ...requires high level of expertise in
production’,

o (Q18_6) ...is very difficult to specify”.
Chi-square = 0.334; degrees of freedom = 2;

probability level = 0.846; CMIN/DF = 0.167;

CFI = 1.00; NFI = 0.999; TLI = 1.00; RMSEA = 0.000.
The operational electronic exchange (OPER) is

a control variable which is derived from a broader

construct electronic coordination (see above).

The supplier Industry Type (SUPPIND)
and the length of IT cooperation with the supplier

(LNITCOOP) variables, which are included in
the model, however, are not subject to reliability tests.

We use the factor analysis to access the discrimi-
nant validity for 18 items which describe the follow-
ing variables: COORD, OPER, SITINV, BITINV,
and PRODCOMP. We used varimax rotation option
for factor analysis. It suggested five factors. The factor
loadings are presented in Tab. 1. Most researchers use
the value of 0.6 as a cut-off point for factor loadings
(Kim et al, 2010), although others, e.g. (Stevens,
1992), recommend values above 0.4. All factor load-
ings in Tab. 1, except for the item 11.9, are chosen
above 0.6. As a result of the factor analysis, we
removed items 18.2 and 18.3 for PRODCOMP varia-
ble, item 15.1 from BITINV variable, items 13.4
and 13.5 from SITINV variable. Loadings for the two
variables COORD (11.4, 11.5, 11.6) and OPER (11.2,
11.3,11.9) are reported from the three-factor solution
for the electronic collaboration construct.

3. SPECIFICATION OF THE REGRES-
SION MODEL “IT SYSTEM OWNER-
SHIP — STRATEGIC ELECTRONIC
COORDINATION”

We constructed an OLS-regression model in
SPSS 22 software to test our hypotheses. The model
looks as follows in (1).

COORD = by + by - BITINV + b, - SITINV + by - BUYITSYS
+b, - SUPITSYS + bs - BUYITSYS - SITINV
+bg - SUPITSYS - BITINV + by - SUPIND + bg - OPER
+bg - LNITCOOP + by - PRODCOMP + &

(1)

In (1), COORD is the strategic electronic coordi-
nation, BITINV is the buyer specific IOS investments,
SITINV is the supplier specific IOS investments,
BUYITSYS is the ownership of the buyer’s IT system,
SUPITSYS is the ownership of the supplier’s IT sys-
tem, SUPIND is the supplier’s industry type, OPER is
the operational electronic exchange, LNITCOOP is
the length of IT cooperation with supplier, and
PRODCOMP is the product complexity.

Based on Schoonhoven (1981), we took the par-
tial derivative of the equation (1) to analyze hypoth-
eses 1 and 2. For the hypothesis 1, we estimated
the effect of the supplier specific IT investments on
the strategic electronic coordination under the condi-
tion of the buyer’s control and ownership of the IOS
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Tab. 1. Rotated Component Matrix

COMPONENTS
1 2 3 4 5

18.1. Product is very complex

0.044 0.865 0.042 0.125 -0.108

18.4. Product is technically complex to use

-0.006 0.785 0.154 0.185 0.034

18.5. Product requires specific expertise

0.068 0.740 -0.007 0.071 0.052

18.6. Product specifications are very complex

-0.072 0.735 0.082 0.208 0.148

11.4. Collaboration over production plans

0.028 0.105 0.082 0.776 0.161

11.5. Collaboration over product/design

0.034 0.179 0.047 0.862 -0.123

11.6. Collaboration over development/testing

0.085 0.139 0.132 0.840 -0.007

11.2. Collaboration over ordering processes

0.052 0.013 0.024 0.056 0.844

11.3. Collaboration over invoicing/payment processes

0.140 0.049 0.180 0.164 0.698

11.9. Collaboration over replenishment systems

0.050 0.043 0.406 0.313 0.414

15.2. Buyer_ITspecinv_|IT training for buyer’s personnel

0.841 -0.045 0.241 0.041 0.051

15.3. Buyer_ITspecinv_upgrading IT systems

0.885 0.112 0.158 -0.037 0.079

15.4. Buyer_ITspecinv_integrate buyer/supplier’s IT systems

0.876 0.188 0.111 0.027 0.017

15.5. Buyer_ITspecinv_technical skills for operating IT system

0.841 0.139 0.159 0.063 -0.009

13.1. Supp_ITspecinv_upgrading IT skills

0.191 0.011 0.850 0.074 -0.014

13.2. Supp_ITspecinv_IT systems

0.216 0.047 0.876 0.097 0.068

13.3. Supp_ITspecinv_training supplier’s personnel for e-coord

0.197 0.117 0.825 0.213 0.132

13.6. Supp_ITspecinv_reorg internal routines

0.162 0.083 0.773 0.159 0.168

Note: extraction method: Principal Component Analysis, rotation method: Varimax with Kaiser Normalization, rotation converged in 5 iterations.

dCOORD
mzbz"l'bs'BUYITSYS (2)
dCOORD

(equation (2)). For the hypothesis 2, the effect of
the buyer specific IT investments on the strategic
electronic coordination was estimated under
the condition of the supplier’s full control and owner-
ship of the IOS system (equation (3)).

According to H1, more extensive strategic elec-
tronic coordination is expected when the supplier
increases the level of investments in the IOS under
the condition of the buyer’s ownership and control
over the IOS rather than under the condition of other
types of the IOS ownership.

According to H2, more extensive strategic elec-
tronic coordination is expected when the buyer
increases the level of investments in the IOS under
the condition of the supplier’s ownership and control
over the IOS rather than under the condition of other
types of the IOS ownership.

4. RESULTS

We tested our model for heteroscedasticity.
The test demonstrated that no heteroscedasticity had
been found (F = 0.525; p = 0.871). The correlation
matrix and the descriptive statistics are presented in
Tab. 1 and 2, respectively. The goodness of fit of the
model is deemed acceptable, R’Adj = 0.258
(F =7.316; df = 10; p = 0.000). We also tested the sig-
nificance of the two interaction effects to answer
the question whether they add any explanatory power
to the regression model (Akien & West, 1991). For
that purpose, we used a hierarchical multiple regres-
sion. The results show that the interaction effect
described in Hypothesis 1 provides 2.1% improve-
ment to the goodness of fit of the model. This
improvement is significant at p = 0.027 (F = 5.000; df
= 1). For Hypothesis 2, the interaction effect improves
the goodness of fit by 2%. The improvement is sig-
nificant at p = 0.031 (F = 4.712; df = 1).

The regression analysis results (Tab. 3) supports
hypothesis 1 and hypothesis 2. The impact of the
interaction effect between the supplier specific IOS
investments and the ownership of the buyer’s IT sys-
tem on the strategic electronic collaboration (hypoth-
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Tab. 2. Correlations matrix

o
e |z |z |5 | & |28|%8| 2|5 8|3
3 E E = & | Es | EZ| § 5 = a
© @ @ a 2 22 | amd| @ 2 g
Pearson Corr-n 1| 0240| 0109 | -0.084 | -0069 | 0.203| 0.246| 0.270| 0336 0.133| 0.289
COORD | Sig. (1-tailed) 0.000 | 0.064| 0.121| 0.168| 0.002| 0.000| 0.000| 0.000| 0.035| 0.000
N 198 | 198| 197| 198| 198| 198| 198| 193| 198| 186| 198
Pearson Corr-n | 0.240 1| 0451| 0035| -0.076 | 0.093| 0520 -0.106 | 0.389| 0.040 | 0.117
SITINV | Sig. (1-tailed) | 0.000 0.000 | 0310| 0.143 | 0.096| 0.000| 0.071| 0.000| 0292| 0.050
N 198| 198| 197| 198| 198| 198| 198| 193| 198 186| 198
Pearson Corr-n | 0.109 | 0.451 1| -0023| -0.060| 0.450| 0.275| -0.208 | 0.222| 0.094| 0.127
BITINV | Sig. (1-tailed) 0.064 | 0.000 0.375| 0.199| 0.000| 0.000| 0.002| 0.001| 0.102| 0.037
N 197| 197| 197| 197 197| 197| 197 192| 197| 185| 197
P Pearson -0.084 | 0035 | -0.023 1] 0289| 0031| 0051 0075| 0.081| 0.11| 0.056
BuyiT | Corrn
sYs Sig. (1-tailed) 0.121| 0310| 0375 0000 | 0332| 0236 0.151| 0.128| 0.065| 0.217
N 198 | 198| 197| 198 198| 198| 198| 193| 198| 186| 198
Pearson Corr-n | -0.069 | -0.076 | -0.060 | -0.289 1| -0.107 | -0.015 | -0.177 | -0.178 | -0.079 | -0.190
23;” Sig. (1-tailed) 0.168 | 0.143| 0.199| 0.000 0.066 | 0.418| 0.007 | 0.006| 0.143| 0.004
N 198| 198| 197| 198 198| 198| 198| 193| 198| 186| 198
BITINV x | Pearson Corrn | 0.203 | 0.093 | 0.450 | 0.031 | -0.107 1| 0002| 0.044| 0.108| -0.001| 0.116
SUPIT | Sig. (1-tailed) 0.002 | 0.096| 0.000| 0332 0.066 0491 | 0.271| 0.065| 0.497 | 0.052
5Ys N 198 | 198| 197| 198| 198 198| 198 193 198 186 198
SITINV x| Pearson Corr-n | 0.246 | 0520 | 0.275| 0.051| -0.015 | 0.002 1| -0074| 0267| 0.007| 0.073
BUYIT | Sig. (1-tailed) | 0.000| 0.000| 0.000| 0.236| 0418| 0.491 0.155| 0.000| 0.461| 0.153
5Ys N 198| 198| 197| 198| 198| 198 198 193 198 | 186| 198
Pearson Corr-n 0.270 | -0.106 | -0.208 0.075 | -0.177 0.044 | -0.074 1 0.050 0.141 0.267
SUPIND | Sig. (1-tailed) 0.000| 0.071| 0.002| 0.151| 0.007| 0271| 0.155 0.244 | 0.028| 0.000
N 193| 193 192| 193| 193| 193| 193| 193| 193 | 184| 193
Pearson Corr-n | 0.336| 0.389| 0.222| 0.081| -0.178| 0.108| 0.267 | 0.050 1| 0176 0.098
OPER Sig. (1-tailed) 0.000| 0.000| 0.001| 0.128| 0.006| 0.065| 0.000| 0.244 0.008 | 0.086
N 198| 198| 197| 198| 198| 198| 198| 193| 198| 186| 198
Pearson Corr-n | 0.133| 0.040| 0.094| 0.111| -0.079 | -0.001| 0.007 | 0.141| 0.176 1| 0.267
E';';P Sig. (1-tailed) 0.035| 0292| 0.102| 0065| 0.143| 0.497| 0461| 0028| 0.008 0.000
N 186| 186| 185| 186| 186| 186| 186| 184| 186| 186| 186
Pearson Corr-n | 0.289 | 0.117 | 0.127| 0.056| -0.190 | 0.116| 0.073 | 0.267 | 0.098 | 0.267 1
EE%DP Sig. (1-tailed) 0.000 | 0.050 | 0.037 | 0.217 | 0004 | 0.052| 0.153| 0.000| 0.086| 0.000
N 198 | 198| 197| 198 | 198| 198| 198 | 193| 198| 186| 198

esis 1, Fig. 1) is positive and significant (bs = 0.402;
t=2.475; p <0.05). The interaction effect between the
buyer’s specific IOS investments and the ownership of
the supplier’s IT system (hypothesis 2, Fig. 2) is also
positive and significant (bs = 0.406; t = 2.416;
p <0.05).

Notably, the plots of the two interaction effects
have similar shapes (Fig. 1 and 2). A steep slope of
the two diagrams demonstrates a strong impact of
both addressed interaction effects on the strategic
electronic coordination. The observed similarity in
the shape of two plots (i.e., close values of the coeffi-
cients bs and bs) points to the applicability of
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Tab. 3. Descriptive statistics

p = 0.432). The insignificance of SITINV

STANDARD and BITINV variables in our model can be
VARIABLES N MEAN : :
DEVIATION attributed to that fact that the IT investments
COORD 198 2.9084 1.48514 only lead to the desired outcomes when both
SITINV x BUYITSYS 198 0.0206 0.70005 parties in the dyad invest in a common IT sys-
BITINV x SUPITSYS 198 -0.0346 0.64144 tem sluzult.a}rlleou:ll); orif the IE m"esmlfnts are
BITINV 197 5.6586 143322 couple w1t, such factors as, for example, trust
(Ibbott & O’Keefe, 2004) or power-dependency
SITINV 198 2.8436 134618 .
structures (Allen et al., 2000). Dummy varia-
BUYITSYS 198 0-2500 043300 bles that are included in the two interaction
SUPITSYS 198 0.2000 0.40300 effects have neither demonstrated a strong sta-
PRODCOMP 198 3.0510 1.48319 tistical significance in our model. One variable
OPER 198 4.3316 1.41242 (namely, BUYITSYS), however, may be
SUPIND 193 0.3500 0.47700 regarded as somewhat significant at p < 0.1
LNITCOOP 186 1.2766 0.77164 (bs =-0.465; t = -1.977).

the developed theoretical framework to both hypoth-
eses. It is also necessary to point to the negative sign
of coeflicient bi. This coeflicient describes the direct
effect BITINV has on COORD. The resulting setting
where b: has a negative value and, simultaneously, bz
assumes a positive value, may indicate that the sig-
nificance of the IOS ownership mechanism for
the considered coordination problem is much higher
for the buyer than for the supplier. In other words,
the buyer can avoid the negative correlation between
BITINV and COORD if the buyer’s IOS investments
are complemented with other tools or actions. In our
model, the IOS ownership is suggested as one of such
tools.

The direct effect of all the independent variables
which produce the two examined interaction effects
is statistically insignificant: BITINV (b; = -0.068;
t=-0.770; p = 0.442); SITINV (b, = 0.073; t = 0.787;

A5COORD/BITIN "4
-0.5-
0.4
-0:3-
-0.2-

01

BUYITSYS
>

. 1
e

Fig. 1. Interaction effects for the two hypotheses (H1)

The control variables OPER, PRODCOMP,
SUPIND demonstrate the expected effects on
COORD:
o OPER (bs =0.250; t = 3.302; p = 0.001),
o PRODCOMP (bio =0.192; t = 2.725; p = 0.007),
o SUPIND (b7 = 0.684; t = 3.105; p = 0.002).
The control variable LNITCOOP is found statis-
tically insignificant in our model (bs = 0.047;
t = 0.350; p = 0.727).

CONCLUSIONS

The obtained research results presented in this
paper contribute to one of the main streams in
the supply chain literature, namely, the literature dis-
cussing the issues of coordination. Also, certain
advice for top- and middle-level managers responsi-
ble for information-sharing decisions is proposed.

A scooroysimivy
W

.
0.3
=il

0.1-
SUPITSYS
'

0
L
0.1

Fig. 2. Interaction effects for the two hypotheses (H2)
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Tab. 4. Regression analysis

MoDEL UNSTANDARDISED COEFFICIENTS Sgg:';‘?g'::::: . Sic.
B STD. ERROR BETA
(Constant) 2.691 0.216 12.448 0.000
BITINV b,=-0.068 0.089 -0.065 -0.770 0.442
SITINV b,=0.073 0.093 0.066 0.787 0.432
BUYITSYS b,=-0.465 0.235 -0.134 -1.977 0.050
SUPITSYS b,=0.151 0.254 0.041 0.594 0.553
BUYITSYSXSITINV b,=0,402 0.162 0.188 2.475 0.014
SUPITSYSXBITINV b,=0.406 0.168 0.181 2.416 0.017
SUPIND b,=0.684 0.220 0.218 3.105 0.002
OPER b,=0.250 0.076 0.235 3.302 0.001
LNITCOOP b,=0.047 0.134 0.024 0.350 0.727
PRODCOMP b,,=0.192 0.071 0.191 2.725 0.007

Note: dependent variable: COORD.

These two aspects are addressed in the discussion of
the following two subsections concluding this paper.

The primary goal of this research was to offer
new theoretical insights into the inter-organisational
electronic exchange of strategic information, as well
as to find new explanatory factors and drivers for this
information sharing. An interesting observation we
found is that the direct effects of the supplier’s invest-
ments in the IOS and the buyer’s investment in
the IOS are not statistically significant. It may be
attributed to the specific nature of the IOS invest-
ments, i.e., they become beneficial only when both
sides contribute to the IOS investment projects
equally. Due to the high specificity of the IOS invest-
ments, especially when it comes to customized IOSs,
specific investments made unilaterally become a too
risky option. That is explained by high switching
costs which in turn originate from a high risk of
opportunism from the non-investing party. Our
modelling results substantiate that point. Neither the
buyer’s nor the supplier’s investments made unilater-
ally may contribute to the electronic strategic collabo-
ration. However, from a theoretical standpoint,
the goal of any specific investment type is to contrib-
ute to the growth of value and to reduce costs. We see
that the impact of the unilaterally made IOS invest-
ments becomes statistically significant (Tab. 4) in case
of mutual investments in the IOS when reciprocity is
established. Our results demonstrate that the IOS
ownership mechanism can have a significant impact
on the relationship “IOS specific investments - strate-
gic electronic coordination” by eliminating the threat
of the opportunistic behaviour.

The fact that one of the companies in the dyad
owns and controls the IOS normally describes
the situation when this firm initiates the IOS project
and, therefore, makes significant investments in
the IOS, i.e., pays for hardware and software, spends
time on searching and contracting potential software
vendors, and trains personnel. The other party of
the IOS investments basically has to adjust their IT
system to the one established by the company who
made the essential IOS investment (the one owning
and controlling the system). In such a case, both sides
of the IOS project may find themselves in a “win-win”
situation where, first, the supplier does not bear any
risk of losing significant funds invested in the IOS in
case the relationships are prematurely terminated. In
the meantime, the buyer is not afraid to lose
the invested funds because the supplier has very little
incentive to behave opportunistically (the buyer owns
the IOS and can use the supplier’s sensitive strategic
information for its purposes, which can easily prevent
the supplier from using the IOS). There may be situa-
tions when the same IOS is shared with other suppli-
ers, so the risk of “locked-in” situation is then reduced
to the minimum.

The described mutually beneficial situation
might become motivating for sharing strategic infor-
mation. It may also be a solution to the “information
exchange paradox” (Bogers, 2011), when both parties
in the dyad understand the importance and the value
that information exchange brings to the table; how-
ever, they choose not to share the information due to
fear of the information being inappropriately used by
other companies for their economic gains.
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Notably, the values of the coeflicients describing
the two interaction effects (Tab. 2) are rather similar,
and both are considerably higher than zero. It makes
the slope of the two interaction effects appear steep
(Fig. 1 and 2). This quality remarkably substantiates
what prompts the companies to exchange their sensi-
tive strategic information. These two effects, in other
words, explain the conditions that increase the will-
ingness to share information via an IOS. Interestingly,
the effect of BITINV on COORD is negative, all
the while the results prove this correlation to be not
statistically significant (Tab. 2). From the buyer’s
viewpoint, this fact merely points to the value of
knowing who owns the IOS, since this knowledge
becomes a determinant in the buyers decision
whether to get involved in the coordination with
a particular supplier or not.

It should also be noted that the theoretical impli-
cations are limited to the five different IOS ownership
structures implicated in the used questionnaire.
Nowadays, companies often use cloud solution to
share information with their partners. These new
approaches can be cheap and time-effective, although
they may bear certain kinds of risks. The cloud solu-
tions have not been considered in our model because
the data for this research was collected in 2006 when
these solutions were at an early stage of their develop-
ment.

Some remarks are necessary regarding the con-
trol variables. The impact of OPER, PRODCOMP,
and SUPIND on COORD is positive as expected
and statistically significant. The impact of LNIT-
COOP on COORD is not statistically significant. In
section 1.2, we point out that many researchers
examine the duration of the prior relationships as
a variable and find that it has no impact on coopera-
tion.

The modelling results underline the importance
of the ownership mechanism of an IOS. Managers
who make decisions regarding the information that
can and should be shared with partners are likely to
benefit from avoiding the overly sceptical attitude to
the information exchange and, thereby, the cautious
behaviour when the hostage situation is observed in
the dyad. It means that if the reciprocal investments
are made in an I0S, and afterward certain managerial
decisions block the flow of the strategic information
between the firms (due to the fear of the other party’s
opportunism), then a negative impact on the dyad’s
collaboration goals, and by extension, the supply
chain performance are to be expected in the long run.
In such a case, the potential gains of a company striv-

ing to protect itself from the other firms’ opportunism
(i.e., sensitive information disclosure to the third
parties or competing agents) may be lower than the
potential benefits from the extensive sharing of vari-
ous information within the dyad.

The results of the presented modelling prompt
neither the buyer nor the supplier to share all their
strategic information with each other. The IOS own-
ership is only one out of many antecedents of the
strategic information exchange. To decide regarding
the types of information to be exchanged with a spe-
cific partner, the broader perspective of various busi-
ness aspects and market conditions should be
contemplated. Our research model shows that
the product complexity has a significant impact on
the strategic collaboration. We may assume that for
the products of a rather low complexity level, the sig-
nificance of the examined hypotheses may be annihi-
lated. Therefore, when it comes to the decision-making
about the types of information to be exchanged,
the managers should always conduct a multi-criteria
analysis of the supply chain and the market condi-
tions (where the I0S ownership is one of many fac-
tors).

One of the presented research limitations is
the focus on the Norwegian companies. The I0S
ownership structures may have a different impact on
the coordination in different cultural environments
in various countries.

Also, in this paper, we have collected the data
from the buyer’s perspective. We could expect a result
that is possibly diverging from the one obtained here
if the same questions regarding the IT-specific invest-
ments were directed to the suppliers.

Our research concentrates exclusively on
the dyadic relationship. Much more complex models,
structures, and results could have been obtained if
three or more actors were included in the analysis.
That, however, may pose a problem due to the lack of
relevant scientific frameworks as well as the issues
regarding data collection.

In this research, the CFA has suggested including
only three items in the construct of “Strategic elec-
tronic coordination”. It appears obvious that the scope
of information to be potentially exchanged in real
dyadic relationships may turn out to be much broader
than that specified by the three items in our model. In
the future research, more items describing the strate-
gic electronic coordination may be suggested to pro-
vide a more precise description of the phenomenon
in question.
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In our results, the R-square characteristic of our
model has a moderate value. Had more antecedents
(i.e, independent variable) been identified
and included into consideration, a higher value of
R-square may have been expected.

New forms of the IOS collaboration, such as
cloud solutions, have not been considered in this
model. Elaborating such an analysis as the one pre-
sented in this paper with these modern approaches
would require formulating and testing new hypothe-
ses, updating the questionnaire for the data collection
purposes, and most importantly, exploring the theo-
retical foundations for the new results that may be
expected.
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