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ABSTRACT

This paper examines the factors which influence sharing of the strategic information
(in other words, electronic coordination) in a buyer—supplier dyad. The antecedents of
this coordination are examined rather well in the transaction cost economics (TCE)
theory and resource-dependency theory (RDT), while the supply chain management
perspective is contemplated. The mentioned frameworks are used in the analysis.
However, the research focus is narrowed down to the exploration of the antecedents
of information exchange conducted via inter-organisational information systems (10S).
The empirical analysis is based on 198 observations of Norwegian companies operating
in different types of industries. A regression model is used to test the hypotheses
about the antecedents of strategic electronic coordination. The research results
indicate that the direct effect of the supplier-specific investments in the I0S on the
exchange of strategic information in the buyer—supplier dyad is not statistically
significant. The supplier-specific investment in the 10S becomes positively associated
with the strategic information exchange in the buyer—supplier dyad only when the
buyer is dependent on the supplier. The buyer dependency creates a high motivation
for the company to exchange the strategic information with the supplier who is more
powerful in the dyad. This research concludes that the companies making substantial
investments in the 10S for electronic coordination purposes may not reach their goals
if relation-specific factors, such as buyer dependency, are not comprehensively
considered.
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Coordination is one of the most used terms in
the supply chain management (SCM) literature.
Moreover, some of the researchers like Mentzer et al.
(2001) define the supply chain management as
the strategic and tactical coordination of business
functions within a company and across the supply
chain (SC) actors intended to improve the perfor-

mance of individual companies and the entire SC.
That ensures that the coordination of the core activity
of companies performs well in modern supply chains.

Another notable characteristic of today’s coordi-
nation mechanisms in the SC is that inter-organisa-
tional information systems (IOS) play a pivotal role
in the information exchange between the companies.
Today, the types of the information that companies
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exchange via I0Ss go far beyond the simple data
exchange regarding the processed invoices, orders,
and payments. Some companies, such as Wal-Mart,
Chrysler, and Ford, force their suppliers to deploy an
IOS for the better coordination and collaboration
(Subramani, 2004). This paper uses the terms “coor-
dination” and “information sharing” interchangeably.

Despite the fact that business entities recognise
the coordination as an important value-increasing
tool, the practice shows that the companies are often
reluctant to share their information or afraid to dis-
close certain strategic information because of the
threat of opportunistic behaviour.

The problem mentioned above is the impetus to
the search for the drivers and barriers for the coordi-
nation. Over time, the stream of literature which
examines the information sharing and coordination
is widening (Kembro et al., 2014). At the same time,
the SCM literature is lacking a single framework
which could comprehensively answer such questions
as “What are the drivers of coordination?”, “Why are
collaboration relationships successful in some busi-
ness relationships but do not bring desirable results to
others?”, “What kind of the collaboration level (tacti-
cal, strategic) fits the current goals and strategies of
companies the best?” The researchers are using differ-
ent theoretical “lenses” to investigate the coordina-
tion. Therefore, it leaves room for further explorations
in the field.

The relevance of this study can be substantiated
by addressing the issue of mixed results in the IOS
literature with respect to the modelling results (i.e.
the sign in the statistical models) reflecting the cor-
relation between the investments in the IOSs and
the expected outcomes of the IOS use, such as cost
reduction, finding new distribution channels, speed
and flexibility, electronic coordination, and value
creation (Yao et al., 2010). Even though modern IOSs
provide SC members with the possibility to exchange
a broad spectrum of business information, the com-
panies are often unwilling to exchange this informa-
tion. Furthermore, some researchers claim that
the IOSs can be considered a threat to organisations
when, for instance, “they fear the risk of becoming
more dependent on IOS partners, to be disintermedi-
ated or to be forced to move to more competitive
markets...” (Boonstra & Vries, 2005, p. 486). Disin-
termediation effect of the IOSs which leads to
the arm-length business relationships rather than
the collaboration has been widely studied in the lit-
erature (Malone et al., 1987; Clemons & Row, 1992;
Clark, 1992; Short & Venkatraman, 1992). This

research pool demonstrates that companies who
invest heavily in the IOSs also reduce the coordina-
tion costs since the market information becomes
easily accessible to the IOS-users. As a result, compa-
nies tend to prefer the market forms of the relation-
ships to the collaborative forms (i.e. hybrids and
hierarchies). At the same time, such an aspect of
buyer-seller relationships as the influence of depend-
ency on electronic coordination has been given less
attention in IOS literature so far. This aspect, if con-
sidered, can assist in choosing of the proper govern-
ance mechanism.

This paper aims to provide an insight into
the information exchange mechanism in buyer-sup-
plier dyads, namely, the exchange of strategic infor-
mation conducted via information systems.

The paper contributes to the research area by
exploring the antecedents of successful information
exchange in buyer-supplier dyads. Given that com-
panies may share various types of information and
use different means of information exchange,
the scope of the research was narrowed down to
the exploration of antecedents of the strategic elec-
tronic coordination. The latter implies coordination
of production plans, product design, and modifica-
tions, as well as development and testing of the new
products in a buyer-supplier dyad via IOS. The study
examines the buyer dependency as one of the impor-
tant factors which may enforce the strategic electronic
collaboration.

The research model used in this paper is based on
198 observations representing the data collected from
Norwegian enterprises operating in different indus-
tries. A buyer-supplier dyad is taken as a unit of
analysis. The empirical data are collected from
the buyer perspective.

The following sections briefly describe the con-
ceptual background for the strategic electronic coor-
dination, develop the hypothesis and the model.
The concluding sections discuss the results and limi-
tations and make suggestions for future research.

1. THEORY AND HYPOTHESES

There is no single definition of the coordination
between the SC actors in the literature (Arshinder
et al., 2008; Gao & Tian, 2014). The SC coordination
is viewed by researchers from different perspectives:
long-term contracts, risk and benefits sharing, infor-
mation exchange and IOS usage, joint planning and
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product development (Larsen, 2000); coordination as
a tool to manage dependencies between the firms in
the SC (Malone & Crowston, 1994; Xu & Beamon,
2006); coordination as general decision making and
interaction between the SC actors in order to plan,
control and adjust inventories, funds and informa-
tion, and support the key SC business processes
(Romano, 2003). The provided viewpoints suggest
that the coordination mechanisms are different, and
they include the following dimensions: information
exchange and the use of IOS, contracting, joint deci-
sion making, and risk and revenue sharing. This
paper focuses on an aspect of the coordination,
namely, information exchange in the buyer-supplier
dyad conducted via an IOS.

According to the literature review article by
Kembro et al. (2014), the most applied theories which
explain information exchange in dyadic relationships
are transaction cost economics (TCE), relational
governance theories, contingency theory, and
resource dependency theory (RDT). Concerning
the information sharing these theories discuss
the following issues: whether to share the informa-
tion or not and why, what to share and with whom,
how to share, what kind of barriers, drivers, and pre-
requisites of information exchange questions may
exist (Kembro et al., 2014).

The following briefly present
the theories most relevant to the study emphasising
how they explain the drivers for the information
exchange in the dyadic relationships. In the light of
the research, information exchange drivers are also
considered as the drivers for the coordination.

subsections

1.1. TCE PERSPECTIVE

The primary focus of TCE is the minimisation of
the transaction costs which can be reached if
the considered companies choose appropriate gov-
ernance structures (Williamson, 1985). The latter
should be selected by firms based on the main trans-
action characteristics, such as asset specificity, envi-
ronmental uncertainty, and the frequency of
information exchange. Opportunism is one of
the central TCE assumptions (Williamson, 1985).
Firms which invest in highly specific assets are
exposed to opportunistic behaviour. To protect
the specific assets from opportunism, the firms need
to develop safeguards, such as formal contracts
(Porterfield et al., 2010) or bind the interacting com-
panies together by prompting the collaborating party
to invest in the specific assets, or by other specific

procedures (Bensaou & Andersen, 1999). According
to TCE, formal contracts are the main driver for
the information sharing (Grover & Saeed, 2007;
Porterfield et al., 2010).

Another mechanism of firm bonding that moti-
vates to maintain the relationship is switching costs
(Geiger et al., 2012). There is no consensus on
the conceptualisation of switching costs (Barroso
& Picon, 2012). They can be defined as costs of con-
cluding the ongoing relationship while establishing
the relationship with a new business partner (Kim
et al., 2010; Blut et al,, 2016). The magnitude of
switching costs is closely related to the level of speci-
ficity of the assets deployed in the relationship. Spe-
made both unilaterally and
bilaterally increase switching costs. On the one hand,

cific investments

the firms investing in the asset increasing the switch-
ing costs become more dependent on each other
(Berry & Parasuraman, 1991). On the other hand,
high switching costs indicate that the companies
believe that the relationship will strengthen in the
future. Blut et al. (2016) highlight that the interde-
pendency which is induced by high switching cost is
the impetus for communication and knowledge
transfer between the trading partners.

Though the TCE provides a framework to explain
the drivers for information sharing through interde-
pendency mechanism, the explanatory power of this
mechanism is limited due to the interdependency
being viewed merely because of some specific asset
investments. Several researchers (e.g. Dietrich, 1989;
Bourlakis & Bourlakis, 2005) note that TCE fails to
explain the interdependent nature of business-to-
business (B2B) relationships. The dependency con-
cept is more broadly examined in RDT.

1.2. RDT PERSPECTIVE

The main tenet of RDT is the existence of some
companies that are self-sufficient in terms of resources
(Reid et al., 2001). Companies with inefficient
resources become dependent on the companies who
possess them. RDT suggests that to secure scarce
resources and reduce uncertainty, companies tend to
build bilateral relationships through, for example,
mergers and acquisitions, joint ventures and other
inter-organisational relationships (Pfeffer & Salancik,
1978; Stern & Reve, 1980). Any asset, such as infor-
mation, knowledge, material or capital, may be
regarded as a resource in this context (Tillquist et al.,
2002).
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According to RDT, “A depends upon B if he
aspires to goals or gratifications whose achievement
is facilitated by appropriate actions on B's part”
(Emerson, 1962, p. 32). The power concept is closely
related to dependency, meaning that if A depends on
B, then B has power over A (Emerson, 1962).
The magnitude of dependency is determined by the
following factors: (1) the importance of the resource
(structural dependence), (2) the availability of alter-
natives (market power), (3) the deployment of the
resource (who controls the resource) (Medcof, 2001;
Petersen et al., 2008). It may be observed that
the nature of the dependency as a concept is much
broader in RDT than in TCE.

The RDT literature examines the dependency as
a tool which can be implemented by powerful actors
in a supply chain to obtain favourable conditions in
relationships with their dependent partners (Tillquist
etal., 2002, pp. 93-94; Dastmalchian, 1986; Frooman,
1999; Pfeffer, 1992; Provan et al., 1980; Willer et al.,
1997) and as a mechanism that promotes cooperation
in the supply chain (Bensaou, 1997). Similar prob-
lems are also examined in the concept of power
sources (French & Raven, 1959) where power asym-
metry serves the interests of the more powerful party.
This research stream also addresses the tactics which
lead to more balanced power positions between
the parties (Cowan et al., 2015; Pérez & Cambra-
Fierro, 2015; Siemieniako & Mitrega, 2017).

When examining the impact of the dependency
on the integration and coordination processes
between the firms, the researchers highlight that only
mutual dependency can lead to a successful collabo-
ration and commitment (Kumar et al, 1995;
Vijayasarathy, 2010; Kim et al., 2010; Kembro et al.,
2014). Conversely, asymmetrical (unilateral) depend-
ency is potentially considered a destructive factor in
the organisational relationships (Vijayasarathy, 2010).

1.3. CONNECTING TCE AND RDT THEORIES
WITH IOS LITERATURE

The study defines an IOS as an information sys-
tem which is used in the buyer-supplier dyad for
the purpose of coordination, i.e. sharing the informa-
tion and knowledge. There are many technological
solutions today which fall under the IOS category.
The most commonly used IOSs are electronic data
interchange (EDI) systems, integrated enterprise
resource planning (ERP) systems, vendor managed
inventory (VMI) systems, as well as highly custom-
ised software solutions offered by various IT develop-

ers. The expected benefits of employing an IOS are
well-described in the literature. They may include
the following: reduced transaction costs, reduced
lead times, improved SC visibility, quick reaction to
market changes, optimisation of internal processes,
improved customer satisfaction (Chang et al., 2010;
Johnson & Vitale, 1988; Malone et al., 1987).

In the literature, IOSs are often considered as
a highly specific investment. These systems may
reconfigure the existing business processes. It refers
to the procedural asset specificity (Grover
& Malhorta, 2003), and it often requires significant
investments in the personnel training (Nelson
& Winter, 1982).

When making the connection between the I10S,
TCE and RDT theories with respect to the impact
that IOSs have on the strategic electronic coordina-
tion, it is worth mentioning that the power-related
issues may both (1) affect the IOS implementations
and (2) be affected by the IOSs.

A powerful party can force a less powerful part-
ner to deploy an IOS. A less powerful party, in its
turn, has little possibilities to persuade the other
party to use an IOS if the latter has little interest in
using it (Wilson & Vlosky, 1998; Boonstra & Vries,
2005). For instance, the empirical research conducted
by Yigitbasioglu (2010) demonstrates that the buyer
dependency on the supplier and key supplier depend-
ency on the buyer are positively related to the inten-
sity of information sharing in the considered dyadic
relationships. Yigitbasioglu (2010) asserts that
the dependent buyers (for instance, due to the specific
investments in the IOS) are more willing to share
their information with the suppliers. Such buyers
may also invest in the supplier information systems to
get more information from the supplier side.
The same arguments hold for the supplier depend-
ency on the buyer.

On the other hand, the investments in the IOSs
may have an impact on power-dependency structure
which in the dyadic relationships has been established
prior to the implementation of an IOS (Webster,
1995). For example, the buyer’s power will increase if
more suppliers will integrate their information sys-
tems with the buyer’s IS. In that case, the buyer can
take advantage of the leverage effect through
the mechanism of electronic tendering.

It is worth to mention one specific feature of the
IOS investments. On the one hand, TCE asserts that
heavy investments in IOSs should increase the need
for the investing party to safeguard the assets at risk.
On the other hand, the companies make heavy invest-
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ments in IOSs to reduce the cost of communication
and increase monitoring power to protect the invest-
ments at risk (Clemons et al., 1993). While there is
a consensus in the literature regarding the need to
safeguard the highly specific assets, the impact that
investments in an IOS have on the increased moni-
toring power and the strategic electronic coordina-
tion is not obvious. For example, the supplier’s
investments into an IOS made to obtain more infor-
mation from the buyer about the demand, production
planning, and inventory levels may not fulfil
the purpose because of the buyer’s unwillingness to
share this strategic information. Thus, it can be con-
cluded that the supplier’s specific IOS investment is
the necessary condition for the strategic electronic
coordination improvement, but this condition alone
does not suffice the coordination improvement.

A similar problem is addressed by Buvik and
Reve (2002). They note that the main distinction
between the TCA-based dependency established by
the investments in specific assets and the RDT-based
dependency may be described as “an important dis-
tinction between the incentive and the ability to
safeguard assets at risk” (Buvik & Reve, 2002, p. 266).
The authors claim that the RDT-based dependency
(structural power) has an impact on a company’s abil-
ity to protect specific assets and its bargaining power.
A firm’s need to safeguard the specific assets becomes
lower when the firm can exercise the structural power
over its partner.

1.4. CONCLUSIONS BASED ON THE LITERATURE
EXAMINATION

When a company invests in an IOS with the
purpose of strategic information exchange, it puts
investments at risk due to the excessive levels of pro-
cedural and human specificity of the IOS investments.
According to TCE, high asset specificity increases
switching cost and therefore the dependency on its
trading partner. There is a need for the investing firm
to safeguard these risky investments. TCE suggests
using formal contracts as a safeguard tool and the
main driver for information sharing. The other party’s
unwillingness to share the strategic information may
create obstacles to formal contracting. It results in a
search for other possible bonding mechanisms in the
buyer-supplier dyad which can motivate the contrac-
tual parties to exchange the strategic information.
The RDT asserts that structural dependency favours
better terms of trade for more powerful actors. When
the dependency is mutual, it influences the collabora-

tion and commitment in a positive way.

Based on this reasoning, it is proposed that

mutual dependency in a buyer-supplier dyad may
occur when both conditions are satisfied: the supplier
makes the investments in an IOS (TCE-based
dependence), and the buyer is dependent on the sup-
plier (structural RDT-based dependence). This type
of mutual dependency can enforce the exchange of
strategic business information via the IOS in
the buyer-supplier dyad. Consequently, the following
hypothesis is proposed:
Hypothesis 1: When the buyer dependency is high,
there is more positively shaped association between
the supplier specific IOS investments and the strategic
electronic coordination than under the conditions of
low buyer dependency.

1.5. IOS LEVELS AND STRATEGIC ELECTRONIC
COORDINATION

IOSs provide different functionalities that serve
different purposes in the buyer-seller relationships.
According to Premkumar (2000), there are three lev-
els of IOS development: (1) communication (substi-
tution of paper/phone/fax modes of communication
with computer-based communication), (2) coordina-
tion (information exchange on production planning,
delivery schedules), and (3) cooperation (collabora-
tion over product design and performance evalua-
tion). A similar approach to classification of the stages
of the IOS development is provided by Saeed, Mal-
horta, and Grover (2005). The first two stages imply
only the integration of the buyer’s purchasing system
with the vendor’s information system (placing the
orders, order status check, etc.). Stages 3 and 4 imply
the involvement of the buyer’s production planning
and control system into the information exchange
with the vendor.

The section above examines the IOSs which allow
firms to exchange their strategic information about
production planning, product design, modifications,
as well as new product development. These 10S char-
acteristics correspond to the highest levels of the IOS
development. On the other hand, the fact that the
supplier uses the IOS for strategic coordination pur-
poses does not conflict the use of the same IOS for
both strategic and operational purposes such as pro-
cessing of orders and invoices. Moreover, companies
normally start the electronic collaboration with the
exchange of simplest forms of information. It is rea-
sonable to assume that the success of electronic
information exchange on high levels of the IOS

11
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sophistication depends (to some extent) on the way
successful companies conduct their routine opera-
tions (such as invoicing and ordering via the IOS).
For example, to cooperate on product design and its
modifications, as well as development and testing of
some new products, the companies also need to carry
out the routine purchasing operations. The develop-
ment and testing of new products require purchasing
components, raw materials, and other items. There-
fore, the strategic electronic collaboration process
may be enhanced if the routine purchasing operations
are supported by the IOSs instead of the older com-
munication modes, such as phones and faxes.
The following hypothesis is thereby proposed:
Hypothesis 2: The electronic information exchange for
tactical purposes is positively associated with the strate-
gic electronic coordination.

1.6. OTHER ANTECEDENTS TO STRATEGIC
ELECTRONIC COORDINATION

To validate the suggested regression model which
may be referred to as “Buyer dependency - strategic
electronic coordination”, three control variables are
introduced: Buyer’s industry type (BUYIND), Pur-
chasing relative turnover (RELPUR), and Length of
IT cooperation (LNITCOOP).

Buyer’s industry type (BUYIND) is included to
control possible differences between the type of
manufacturing industry and other industries.
The manufacturing sector is addressed more fre-
quently in the TCE literature compared to other
industry types (Zhao et al., 2004). It can be explained,
for example, by the nature of business processes in
the manufacturing industry which is more complex
compared to those of the service industry. Broad use
of physical assets, such as equipment, tools, vehicles,
and the flow inventories, generate wider volumes of
information compared to other industries. Therefore,
it can be expected that manufacturing companies
would be more willing to use an IOS for the purpose
of strategic coordination. The variable is coded as
a dummy variable: 1 - manufacturing, 0 — other
industries (service, retail, public administration).

Purchasing relative turnover (purchasing impor-
tance RELPUR) demonstrates the buyer’s purchasing
volume from a particular supplier relative to the sup-
plier’s annual sales. This variable indicates the impor-
tance of the buyer for the supplier. In other words, it
describes the magnitude of the supplier dependency.
Pfeffer and Salancik (1978) note that the relative
importance of sale or purchase interdependency

positively correlates with the likelihood of mergers.
Given that mergers correspond to a vertically inte-
grated type of relationships, it can be assumed that
high purchasing importance motivates firms to share
their strategic information. As for the study,
an assumption is made that high purchasing impor-
tance of a particular buyer can enforce the supplier’s
willingness to cooperate over such strategic issues as
the product design and development, testing of new
products, and the production planning.

Length of IT cooperation with the supplier (LNIT-
COOP) is measured as the natural logarithm of
the number of years the companies have been coop-
erating via an IOS (Heide & John, 1990).

A positive association between the LNITCOOP
and strategic electronic coordination is expected
because of the increasing level of trust between
the partners which normally evolves over time and
with less IOS malfunctions.

2. RESEARCH METHOD

A structural equation model (regression model)
has been developed for the hypotheses testing. To
collect the empirical data for the model, survey-based
research has been conducted. The subsections below
describe the data collection process and present
the confirmatory factor analysis for the constructs
used in the model “Buyer dependency - strategic
electronic coordination”

2.1. DATA COLLECTION

The unit of analysis is a buyer-supplier dyad
which uses an IOS to exchange the business informa-
tion. The data has been collected from Norwegian
firms operating in different industries. First, a pilot
test has been conducted among 20 firms to achieve
the reliability of the items and to avoid possible mis-
understandings in questions, scaling methods and
inappropriate vocabulary (Hunt et al, 1982).
The received feedback helped to revise the pilot ques-
tionnaire into its final version.

The questionnaire which contained 26 closed
questions was sent by e-mail to the organisations with
membership in NIMA (Norwegian Association of
Purchasing and Logistics) and the companies regis-
tered in e-Procurement Secretariat in 2006.
The sample size consisted of 1365 companies. The
final questionnaire was sent to respondents in two

12
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rounds with the time gap of two weeks. The total
number of the answers received and available for
analysis was 198. The non-response bias was meas-
ured between the first and the second rounds of data
collection (Armstrong & Overton, 1977). The results
of the t-test showed no significant difference between
two groups concerning the annual sales volume, the
number of employees and the purchasing volume
(Hannds, 2007).

To achieve better information reliability about
the investigated problem, key informant approach to
the data collection was used. This approach is often
applied to examine business-to-business relation-
ships (Heide & John, 1992; Bensaou & Anderson,
1999; Buvik & John, 2000). The study considered key
informants as those with knowledge about purchas-
ing or logistic operations because they are related to
upstream supply chain activities (Hannas, 2007).

2.2. MEASURES FOR THE REGRESSION MODEL
“BUYER DEPENDENCY — STRATEGIC ELEC-
TRONIC COORDINATION”

To cover different aspects of the electronic coor-
dination, various indicators to measure the informa-
tion exchange between firms via various IOSs were
used (Hannés, 2007). The items have been elaborated
based on the coordination literature and the IOS lit-
erature (Buvik & John, 2000; Joshi & Stump, 1999;
Zaheer & Venkatraman, 1995; Subramani, 2004).

Such measures as strategic electronic coordina-
tion (COORD) and operational electronic exchange
(OPER) were derived from the confirmatory factor
analysis (CFA) given the electronic coordination
construct. To perform the CFA, AMOS graphics
extension to SPSS 22 software was used.

The CFA suggests three-factor solutions for the
electronic coordination construct. The results from
the CFA for electronic coordination are presented
below.

Chi-square = 52.424; degrees of freedom = 24;
probability 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):

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

o (QIl1.5) product and design modifications
(0.87),

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

3 items):

electronic  exchange (OPER:

o (Q11_2) ordering process (0.58),
« (Ql1_3) invoicing and payments (0.65),
o (Q11_9) active replenishment of our inventories

(0.57).

The third suggested construct is not used in our
model. It has the following items:

o (Q11_8) tender processing (0.71),
« (QI11_10) document exchange (0.75),
o (Q11_11) product specifications (0.76).

The dependent variable of the regression model
“Buyer dependency - strategic electronic coordina-
tion” reflects the strategic business information which
is exchanged in the buyer-supplier dyad via an IOS.
The factor analysis has assigned three items (Q11_4,
QI11_5, Q11_6) to COORD variable (Cronbach’s
a=0.842).

2.3. INDEPENDENT VARIABLES OF THE
REGRESSION MODEL “BUYER DEPENDENCY —
STRATEGIC ELECTRONIC COORDINATION”

Buyer dependency (BUYERDEP) refers to
the buyer’s switching costs associated with changing
the current supplier. The construct was developed
based on Heide (1994). Factor analysis confirmed
one-factor solution (Cronbach’s « = 0.678) with
the three following items:

o (Q14_3) buyer makes extensive adaptations in
the production system to make use of products
from this supplier (0.99);

o (Q14_4) extensive internal reorganisation of our
company to collaborate more efficiently with this
supplier (0.74);

o (Q23_1) it would be relatively costly for our
company to replace this supplier (0.34).

Supplier IT specific investments (SITINV)
describe the investments in the IOS made by the sup-
plier to facilitate the information exchange in
the buyer—supplier dyad. The items of this construct
attempt to cover the most important dimensions of
the IT investments, such as personnel training,
investments in software and hardware, the efforts
undertaken by the supplier to integrate the IT systems
of the buyer and the supplier. The factor analysis sug-
gests one construct (Cronbachs a = 0.887) with
the four following items:

o (Q13_1) the supplier invests extensively in their
own IT competence (0.84);

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

13



ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

Volume 10 e Issue 1 2018

Tab. 1. Discriminant validity, the four-factor solution

COMPONENT
1 2 3 4
Ordering processes 0.029 0.028 -0.025 0.846
Invoicing/payment processes 0.205 0.128 0.076 0.769
Replenishment systems 0.373 0.286 0.115 0.469
Production plans 0.101 0.784 0.116 0.215
Product/design 0.034 0.904 0.151 -0.004
Development/testing 0.154 0.836 0.198 0.098
Supp_ITspecinv_upgrading IT skills 0.889 0.076 -0.006 0.043
Supp_ITspecinv_IT systems 0.902 0.100 0.006 0.120
Supp_ITspecinv_training supplier’s personnel for e-coordination 0.800 0.192 0.137 0.184
Supp_ITspecinv_integrate buyer/supplier’s IT system 0.791 -0.024 0.110 0.105
Buyer_specinv_adapting internal production system 0.168 0.177 0.876 -0.028
Buyer_specinv_reorg internal routines for supplier collaboration 0.185 0.067 0.873 -0.020
IT would be relatively costly for us to replace this supplier -0.126 0.198 0.546 0.152
« (Q13_3) the supplier invests substantially in (BUYERDEP), operational electronic exchange

training of their employers (0.79);

o (Q13_6) made extensive investments to integrate
their IT 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 = 0.997; TLI = 1.00; RMSEA = 0.000.
Operational electronic exchange (OPER) aims to

describe the information flow on the very first level of

the 1I0S sophistication (Premkumar, 2000). This fac-
tor is obtained from a broader construct called “Ver-
tical electronic coordination”. Three items have been

assigned to this factor (Cronbach’s a« = 0.619)

Other variables, such as Purchasing relative turn-
over (purchasing importance (RELPUR)), Length of
IT cooperation with the supplier (LNITCOOP), and
Buyer’s industry type, are included in the model as
control variables and are not subject to reliability
tests.

The factor analysis was used to assesses the dis-
criminant validity for the 13 items which describe
strategic electronic coordination (COORD), buyer
dependence (BUYERDEP), operational electronic
exchange (OPER), and Supplier IT specific invest-
ments (SITINV). The factor analysis with varimax
rotation suggested the four factors. The factor load-
ings are presented in the Tab. 1.

All the loadings of the constructs are above
the 0.40 level which is often considered a cut-oft point
as a rule of thumb (Buvik & Haugland, 2005). Stand-
ardised variables were used, namely, strategic elec-
tronic coordination (COORD), buyer dependence

(OPER), and supplier IT specific investments (SIT-
INV).

3. SPECIFICATION OF THE REGRES-

SION MODEL “BUYER DEPENDENCY
— STRATEGIC ELECTRONIC COORDI-

NATION”

An OLS-regression model in SPSS statistics 22
software was built to test the hypotheses. The sug-
gested model is presented in (1). Here, COORD is
strategic electronic coordination, SITINV is supplier
specific I0S investments, BUYERDEP corresponds
to the buyer dependency, OPER is the operational
electronic exchange, RELPUR is the relative purchas-
ing turnover, LNITCOOP corresponds to the length
of IT cooperation with the supplier, and BUYIND is
the buyer’s industry type.

COORD = by + by - SITINV + b, - BUYERDEP
+by - BUYERDEP - SITINV + b, - OPER + bs - RELPUR (1)
+bg* LNITCOOP + b, - BUYIND + bg - SITINV + ¢

H1 was analysed as a partial derivative of the
equation (1) based on Schoonhoven (1981). An esti-
mate was made of the effect of the supplier specific IT
investments on strategic electronic coordination
during an increase in the buyer dependency (BUY-
ERDEP), as shown in equation (2).
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Tab. 2. Correlations matrix

(1) (2) (3) (4) (5) (6) )] (8)
SITINV X BUYERDEP Pearson Correlation 1 0.131 -0.025 -0.018 -0.070 -0.098 -0.007 -0.101
(1) Sig. (1-tailed) 0.079 0.393 0.422 0.227 0.147 0.472 0.137
COORD Pearson Correlation 1| 0.369** 0.159* -0.051 | 0.251** | 0.356** | 0.236**
(2) Sig. (1-tailed) 0.000 0.043 0.291 0.003 0.000 0.005
BUYERDEP Pearson Correlation 1 0.052 0.016 | 0.255%** 0.180* 0.192*
(3) Sig. (1-tailed) 0290 | 0432| 0003| 0025| 0019
BUYIND Pearson Correlation 1 0.131 0.027 0.150 -0.129
(4) Sig. (1-tailed) 0079| 0388| 0053| 0.082
RELPUR Pearson Correlation 1| 0.227** -0.138 -0.022
(5) Sig. (1-tailed) 0.007 | 0069 | 0.407
LNITCOOP Pearson Correlation 1 0.157* 0.146
(6) Sig. (1-tailed) 0.046 | 0.058
OPER Pearson Correlation 1| 0.367**
(7 Sig. (1-tailed) 0.000
SITINV Pearson Correlation 1
(8) Sig. (1-tailed)
Note: * correlation is significant at the 0.05 level (1-tailed); ** correlation is significant at the 0.01 level (1-tailed).
dCOORD Tab. 3. Descriptive statistics
— = b, +b,- BUYERDEP 2)
aSITINV MEAN STD. DEVIATION N
According to H1, an increased level of the buyer’s COORD 3.0150 1.54354 118
i i i SITINV X
specific IT investments should contribute to a more 0.3159 1.65405 118
extensive strategic electronic collaboration as BUYERDEP
the level of the buyer’s dependency increases. BUYERDEP 2.8503 1.27497 118
H2 was tested as a direct effect of operational BUYIND 0.4200 0.49600 118
electronic exchange on the strategic electronic coor- RELPUR 8.3287 13.80267 118
dination. LNITCOOP 1.2588 0.73352 117
OPER 4.4266 1.45779 118
SITINV 2.9776 1.30576 118

4. RESULTS

The model has been tested for heteroscedasticity.
No heteroscedasticity has been found (F = 0.975;
p=0.453).

The correlation matrix and the descriptive statis-
tics are presented in Tab. 2 and 3, respectively.

The model demonstrates the acceptable goodness
of the fit RZAdjz 0.243 (F = 6.306; df = 7; p < 0.01).
Since the main hypothesis H1 is to test the interaction
effect, there is a need to test whether the interaction
adds the explanatory power to the regression model
(Akien & West, 1991). Hierarchical multiple regres-
sion was used to estimate the statistical significance of

the interaction effect. The results show that the R2
change is 0.027 (F = 4.135; df = 1; p < 0.05) which
means that the interaction term is significant in
the model.

The results of the regression analysis presented in
Tab. 4 demonstrate the support of the hypothesis HI.
The impact of the interaction effect between the sup-
plier IT specific investments and the buyer depend-
ency on strategic electronic collaboration is positive
and significant (b, = 0.157; t = 2.033; p < 0.05), refer
to Fig. 1.

Fig. 1 illustrates that the supplier’s specific invest-
ments are well protected against the buyer’s oppor-
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Tab. 4. Regression analysis

UNSTANDARDISED COEFFICIENTS STANDARDISED
MODEL COEFFICIENTS T SiG.
B STD. ERROR BETA
(Constant) -0.493 0.282 -1.745 0.084
Supplier IT investments (SITINV) b,=0.143 0.108 0.120 1.324 0.188
Buyer dependency (BUYERDEP) b,=0.316 0.105 0.259 3.021 0.003
SITINV x BUYERDEP b,=0.157 0.077 0.166 2.033 0.044
Operational electronic exchange (OPER) b,=0.224 0.097 0.211 2.306 0.023
Purchasing relative turnover (RELPUR) b, =-0.008 0.010 -0.070 -0.818 0.415
Length of IT cooperation (LNITCOOP) b,=0.345 0.185 0.163 1.862 0.065

Note: dependent variable: Strategic electronic coordination (COORD); n=118.
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Fig. 1. Association between the supplier specific IT investments
and the strategic electronic coordination for different buyer
dependency levels

Source: results received by the author from the model run.

tunistic behaviour at the level of buyer’s dependency
greater than —0.91 (the mean centred value). Given
that the mean value of the buyer dependency is 2.85
(Tab. 3), it can be concluded that in approximately
84% of cases (—0.91 is close to one standard deviation
which corresponds to 34% confidence interval to the
left from the Oy axis) strategic electronic coordina-
tion is strongly enforced by the buyer dependency’s
value of 1.94 on a seven-point Likert scale
(1.94 = 2.85 — 0.91). This result is interesting.
The minor change in the level of the buyer depend-
ency from 1 (i.e. the buyer being very powerful)
to = 2 (i.e., the buyer is still powerful, but the magni-
tude of the buyer’s power is slightly less) changes
the value of the strategic electronic collaboration
from negative (i.e. lower than the mean value) to
positive (i.e. above the mean value).

The main effect of the independent variables
which constitute to the interaction effect is statisti-
cally significant only for BUYERDEP (b, = 0.316; t =

3.021; p < 0.05). The effect of SITINV is positive but
not significant. It may indicate that the IT invest-
ments per sé are beneficial only if they are coupled
with other factors, such as, for example, trust (Ibbott
& O’Keefe, 2004), IT infrastructure (Premkumar
& Ramamurthy, 1995), power-dependency issues
(Allen et al., 2000), and shared vision of the IOS goals
between the firms (Poon & Wagner, 2001).

As suggested by H2, the relation between
the electronic exchange of operational information
and the strategic electronic coordination is both posi-
tive and statistically significant (b, = 0.224; t = 2.306;
P < 0.05). This result indicates that the success of
strategic information exchange between the firms
depends on the success of the initial stage of the IOS
deployment when the two companies start to
exchange with the simplest transactional type of
information.

As for effects of the control variables on COORD,
not all of them demonstrated expected results. Only
the LNITCOOP had a significant positive relation to
COORD (b, = 0.345; t = 1.862; p < 0.1). The effect of
the variable RELPUR on COORD was close to zero
and insignificant (b, = -0.008; ¢ = —0.818; p = 0.415).
The dummy variable BUYIND had a positive effect
on COORD but was insignificant (b, = 0.419;
t = 2.306; p = 0.115). The next section of this paper
elaborates on the possible reasons for the statistical
insignificance of these two control variables in the
regression model.

CONCLUSIONS

The results of the research presented in this paper
contribute to one of the main domains in the supply
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chain literature, namely the coordination literature.
Also, an important role of structural dependencies in
the information sharing within buyer-supplier dyads
is highlighted for the decision-making units. These
two aspects are discussed in the following two sub-
sections concluding this paper.

The empirical analysis aims to explain the mecha-
nism of electronic information exchange of the stra-
tegic business information in the buyer-supplier
dyad.

The research shows that SITINV by itself does
not enhance the strategic electronic coordination
(COORD). This result supports the IOS literature
stream claiming that IOSs may only have a neutral
impact on firms’ goals and objectives unless other
specific characteristics of transactions are considered
(Grover & Ramanlal, 1999). This result also indirectly
reveals close agreement with the TCE assumption
that unilaterally made specific investments may
increase the risk of opportunism and the dependency
on the non-investing party. In such conditions,
the companies” willingness to create long-term con-
nections with others reduces significantly (Heide,
1994).

However, the effect of SITINV on COORD
becomes significant and positive when the buyer
dependency (BUYERDEP) increases. It can be
observed that BUYERDEP relaxes the problem of
opportunistic behaviour caused by SITINV and
forces both parties to share the sensitive strategic
business information. Our results support the theo-
retical predictions that mutual dependency improves
the coordination between the firms (Vijayasarathy,
2010; Kembro et al., 2014). In our example, bilateral
dependency is created by the supplier’s specific IT
investments on the one side and the buyer’s depend-
ency on the other.

The statistical results of testing H1 demonstrate
that when the level of BUYERDERP is higher than 1 on
a seven-point Likert scale, COORD takes the values
which are above the mean (Fig. 1). It can, therefore,
be concluded that regardless of the BUYERDEP level
(low or high) it has a strong impact on the companies’
decision to share the strategic information via an IOS.

It has also been observed that the direct effect of
BUYERDEP on COORD is positive and significant.
This finding evidently supports the idea of
the dependency created by the adjustment of a com-
pany’s business routines to its partner's business pro-
cesses. This is the situation when the dependency is
set up by a non-monetary type of switching costs like
routines and procedures (Dick & Basu, 1994; Heide

& Weiss, 1995). When the dependency is high,
a buyer has a strong incentive to share the strategic
information with a dominant supplier.

It should be admitted that the scope of theoreti-
cal implications in our findings is restricted to a spe-
cific type of coordination (induced and conducted via
an IOS) and a specific kind of dependency. The latter,
however, represents the synthesis of the two types of
the dependency: the technical adaptations and
the structural dependency (Heide & John, 1992). It
has also been noted that the technical component is
incorporated in the variables which constitute
the interaction effect (SITINV x BUYERDEP) and in
the dependent variable COORD. It is reasonable to
assume that the other types of dependencies,
the specific investments or coordination mechanisms
might create cause—effect relationships that may dif-
fer from the ones suggested in our model.

Our study also attempts to look somewhat deeper
into the nature of the inter-organisational informa-
tion exchange and test for the existence of the cause-
effect relationships between some of its levels.
The IOS literature proposes that the higher is the IOS
development level, the more benefits the I0S users
reap. However, the literature is not clear on whether
the companies can reach the highest level of the IOS
development which corresponds to the strategic
coordination without having a well-established and
functioning information exchange on its lowest level.
Our research finds a positive association between low
and high levels of information exchange via an IOS.
This association can be explained by the technical
factor and the features of the inter-firm coordination.

From the technical standpoint, less technical
failures should be expected in the IOS functioning at
the stage of strategic information exchange if the IOS
has been previously tested and used at the stage of
operational information exchange. Also, if the opera-
tional collaboration via the IOS precedes the strategic
one, less personnel training should be expected for
the staff to be able to work with the IOS. Thus, the risk
of human factor mistakes may also be mitigated.

The connection between the operational and
strategic levels of information exchange can reflect
a situation when the operational information
exchange represents a background for collaboration
over the strategic issues. For instance, two stages of
interaction between the firms can be specified in
a collaborative product development process which
refers to the strategic level of collaboration. At
the first stage, the companies exchange their design
ideas about the new product, use visualisation and

17



ENGINEERING MANAGEMENT IN PRODUCTION AND SERVICES

Volume 10 e Issue 1 2018

simulation tools within an IOS. The verification and
testing of the new product are done on the following
stage when ideas get materialised, and the physical
transfer of the new product (its components or mate-
rials) between firms becomes required. The imple-
mentation of this stage is closely related to such
routine business operations as invoicing, ordering,
and payments. It is reasonable to assume that these
operations are performed in the most efficient way
when they are conducted via an IOS, thus, positively
contributing to the collaborative product develop-
ment process.

A few words of comment are necessary concern-
ing the control variables: the relative purchasing
turnover (RELPUR), the length of IT cooperation
(LNITCOOP), and the buyers industry type
(BUYIND). Remarkably, these control variables
which are not directly related to the use of IOS, dem-
onstrated no significant correlation with COORD
while the effect of the IOS-related variable LNIT-
COOP on COORD turned out to be as expected.

The non-significance of BUYIND variable is
attributed to the statistical properties of our study
sample. The observed buyer-seller dyads demonstrate
a high level of operational electronic exchange (i.e.
mean value of 4.4, mode value of 5 on a seven-point
Likert scale) and low level of strategic electronic col-
laboration (mean value of 3, mode value of 1 on
a seven-point Likert scale). Based on the mentioned
concept of the IOS development and the mean values
of OPER and COORD, it can be concluded that most
dyads in the industrial sector are located at the initial
stage of the IOS development. A larger number of
dyads in the manufacturing industry which employ
the IOS both for the operational and the strategic
purposes could have altered statistical results of test-
ing the BUYIND control variable.

Statistical non-significance of the relative pur-
chasing turnover (RELPUR) variable can be explained
by an ambivalent impact of this variable on COORD,
i.e. it depends on the level of BUYERDEP. For exam-
ple, increasing the level of RELPUR may shift power-
dependency balance towards the buyer. If the high
level of RELPUR is combined with the low level of
BUYERDED, it creates a strong incentive for the buy-
er’s opportunistic behaviour and can hamper
COORD. On the contrary, a mutual dependency that
favours the strategic information exchange can be set
up if the high level of RELPUR is coupled with
the high level of BUYERDEP.

From a managerial standpoint, the results under-
line the importance of understanding the role of

the structural dependencies in strategic information
sharing in a supply chain. Sharing the sensitive strate-
gic data (such as forecasts and product design) can be
considered by various companies as a threat if they
expect an opportunistic behaviour from other actors.
On the other hand, if long-term buyer-supplier rela-
tionships are preferred to the arms-length ones,
an extensive information exchange becomes a prereq-
uisite to successful cooperation. So, practitioners may
want to know which partners pose the most and least
risk in sharing the strategic information. In our study,
suppliers who invested heavily in the IOS are at risk.
Furthermore, if the buyers are powerful, they repre-
sent an additional threat to the suppliers. These two
factors, when coupled together, can easily block the
suppliers’ managerial decision to share certain sensi-
tive strategic information with the buyers. One solu-
tion could be to search for less powerful buyers,
although it might be difficult to do. Also, the suppliers
can use different marketing tools to increase
the buyer dependency and therefore to mitigate
the risk of opportunism from the buyer side.

Another strategy could be to establish an exten-
sive exchange of strategic information with those
buyers, with whom the company has been long
cooperating via the IOS. In this case, the practitioners
may expect more trusting relationships between
the partners who cooperate with via IOSs for many
years. That may have a positive effect on the strategic
information sharing (Yigitbasioglu, 2010).

The presented results also highlight the impor-
tance of the B2B market research conducted by spe-
cialists of a marketing department. Market indicators
that can directly or indirectly describe the power-
dependency structures as, for example, the market
share Herfindahl-Hirschman Index, should be moni-
tored on a regular basis.

The presented study has certain limitations. First,
the developed model is based on the two theories
while there are at least seven other theories which
attempt to find the pre-requisites and drivers for
information sharing in the supply chains (Kembro
et al., 2014). Second, the level of the supplier’s IT-
specific investments from the buyer’s perspective was
estimated. Another result could have been obtained if
the suppliers made their own evaluation of the IT-
specific investments. And third, R-square of our
model is relatively low which means that more ante-
cedents of COORD may have been included into our
model to increase its explanatory power. In turn,
the bigger sample size is required to test the model
with a bigger number of COORD antecedents.
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