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Abstract

It is widely believed that information and communication technology (ICT) enables organizations to decrease costs and increase capabilities
and thus enables to shape interorganizational coordination. This paper describes guidelines with which the impact of ICT on interorganiza-
tional coordination structures can be predicted. The framework used consists of three perspectives: interorganizational coordination structures,
ICT, and aspects of goods and services for the processing of which coordination is required. Interorganizational coordination structures are
defined and the impact of ICT on coordination structures is indicated. So far, ICT is considered to be a driving force. There are, however, other
aspects that have an influencing impact on interorganizational coordination. Those aspects are described and by combining those with the pos-

sibilities of ICT, the guidelines are presented.
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Introduction

Organizations must continuously change due to ongoing
changes in the environment (Donaldson, 1996). In trying
to improve the performance of the organization, the focus
has shifted over the past years from the organizational
level towards the interorganizational level (Malone and
Rockart, 1991; McGrath and Hollingshead, 1994). This
growing interest in interorganizational relationships can be
illustrated by several interrelated business trends (Bower-
sox and Closs, 1996), some of which are presented below.

e A first business trend is the use of information and
communication technology (ICT) to decrease costs
and increase capabilities (Malone and Crowston,
1994). Developments in ICT such as the World Wide
Web, Electronic Data Interchange, and electronic mail
can be seen as enablers to cross organizational
boundaries more easily when dealing with information
intensive processes. From the early efforts to support
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existing interorganizational processes (e.g. the ex-
change of documents between organizations), the fo-
cus has shifted to the emergence of new ways of doing
business. Examples of this include the introduction of
electronic trading markets, electronic auctions, and
electronic bookstores. ICT has developed from a mi-
nor force supporting the interorganizational processes
into a dominant force for shaping these processes.

e Outsourcing of secondary activities is another busi-
ness trend (I&L, 1997). Organizations concentrate on
their core business and specialize in main activities to
reduce costs. This is a consequence of operating in a
turbulent environment (Thompson, 1967). Turbulence
consists of two components: instability and random-
ness (Huber and Daft, 1987). Instability refers to the
frequency of change. Randomness refers to the unpre-
dictability of both the frequency and direction of
change.

o Globalization as a business trend has been realized by
international trade agreements such as the European
Union, the General Agreement on Tariffs and Trade
(GATT), and the North American Free Trade Agree-
ment (NAFTA). This has resulted in a worldwide
market in which organizations must compete.

The business trends mentioned above indicate changes

especially at the interorganizational level: increasing and
changing communication between organizations, shifting
organizational boundaries, and geographically expanding
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relationships between organizations. Although different in
nature, the changes all affect the coordination between
organizations (Vreede, 1995). Since a positive relationship
exists between the range of benefits obtained from coordi-
nation and the level of ICT support (Venkatraman, 1994),
guidelines need to be designed for new combinations of
coordination and ICT at an interorganizational level. The
focus of this paper is on interorganizational coordination
structures, which will be elaborated on later in this paper.
Several proven theories and technologies have been used
to design these guidelines. To consistently review litera-
ture and come up with the guidelines, a framework has
been used. The framework is presented in section 2. The
framework consists of three perspectives, each of which
will be discussed in a separate section (section 3, 4, and 5).
By combining the notions on the three perspectives, guide-
lines are presented with which the impact of ICT on inter-
organizational coordination structures can be predicted
(section 6). The paper ends with conclusions and
recommendations for future research.

Research Framework

The impact of ICT on interorganizational coordination can
not be defined easily, since coordination structures can not
be prescribed but have to evolve over time. However, it is
expected that some guidelines can be distilled from theory
to predict the impact of ICT on interorganizational coordi-
nation structures. A framework has been used to consis-
tently come up with the guidelines. The framework con-
sists of three perspectives (Hengst, 1999). The first per-
spective focuses on coordination structures as being the
subject of research. The second perspective describes the
use of ICT as having the potential to change coordination
structures. So far, ICT is considered to be a driving force
in changing coordination structures. There are, however,
other aspects that have an influencing impact on interor-
ganizational coordination. These aspects are considered
under the third perspective. The coordination structures
and the ICT support that will be optimal in a given situa-
tion depend on several aspects of the goods or services
being produced and supplied (Bailey and Bakos, 1997).

Figure 1 demonstrates that the three perspectives are inter-
related and have an influencing impact on each other. The
sections that follow will elaborate on each of the three

perspectives and will also describe the influencing impact
that each of the perspectives has on the other perspectives.
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Figure 1: The interrelated perspectives

Interorganizational Coordination
Structures

The need for coordination arises as a logical consequence
for the division of labor in and between organizations
(Mintzberg, 1993). A general definition of coordination is
proposed by Malone and Crowston (1994): ‘coordination
is managing dependencies’. Several mechanisms are avail-
able to manage dependencies. Several authors describe
coordination processes [e.g. Kumar, 1996; Malone and
Crowston, 1994; Mintzberg, 1993; Thompson, 1967; Wi-
nograd & Flores, 1986). Processes are, however, not the
only mechanisms to achieve coordination. The structure of
a group of organizations can also be seen as a mechanism
for coordinating activities (Jablin, 1987). The focus of this
paper is on coordination structures. A structure, at an ab-
stract level, can be viewed as a collection of elements and
the set of relationships that connect these elements
(Monge & Eisenberg, 1987). In an interorganizational co-
ordination structure, the elements are the organizations.
The relationships between those organizations can be as-
sociated with different perspectives such as dyads, chains,
industries, and networks (Clegg and Hardy, 1996; Kambil,
1992). These perspectives are visualized in figure 2. Or-
ganizations that are members of the same type of industry
are labeled with the same letter in this figure. The goods or
services flow from A to C.

e Dyad. The dyad perspective refers to the relationship
between two organizations, a supplier and a buyer.
The dyad perspective was not considered since the
chain optimized as a whole will be better off than a set
of optimized dyads (Sterman, 1989).

e Chain. The dyad perspective can be extended to the
chain perspective by incorporating the supplier of the
supplier and so on; a chain consists of two or more
dyads. The chain is thus the sequence of primary
processes associated with the transformation of the
‘good’ from raw materials through to the finished
product for the final customer.

e Industry. The industry refers to relationships based on
competition. Organizations in the same industry offer
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Figure 2: Perspectives for interorganizational
relationships

products or services that are close substitutes (Kotler,
1994; Porter, 1980). The structure of an industry de-
pends on several characteristics such as concentration,
level of product differentiation, and barriers to entry
(Barney & Hesterly, 1996).

e Network. The network perspective stresses the web
that is created by all the interdependencies between
the processes of different organizations, including
competitive relationships as in the industry and sup-
plier-buyer relationships as in chains.

The chain perspective was used in this research as a tem-
porary arrangement of organizations in a network. This is
explained by the theory of dynamic networks and tempo-
rary chains (Jarvenpaa & Ives, 1994; Miles & Snow,
1992). A chain is an arrangement of organizations in a
network for the fulfillment of a customer order. After ful-
fillment, the chain can be dissolved and the organizations
in the network are ready to form new chains.

There are many different types of interorganizational
coordination structures, but they can be categorized into
two basic coordination structures (Malone et al., 1987,
Thompson et al., 1991). A hierarchical coordination
structure is characterized by long lasting relationships
between organizations with fixed rules of behavior and
clear authority relationships. One organization has control
over the other organizations. The market as a structure
coordinates organizations via bidding and pricing systems.
In a real market organizations have to build a relationship
for every new customer order. All organizations are fully
autonomous and make decisions in their own interest.
Market coordination relies mainly on price mechanisms,
while hierarchical coordination mainly uses authority and
other procedural coordination processes. The dichotomy of
markets and hierarchies is not as sharp as it may seem. The
actual mix of coordination mechanisms to be used in prac-
tice can be characterized as hybrid (Powell, 1991). Hy-
brids vary between the extremes of pure markets and pure
hierarchies. The division into these three coordination
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structures is insufficient. A more detailed prediction should
be possible than saying that the use of ICT may lead to
proportionally extra use of markets (Malone et al., 1987).
Four aspects of coordination structures are identified for
this purpose: centralized versus decentralized, dominated
versus neutral, the number of participants, and long term
versus short term agreements. Markets can be character-
ized as neutral, with a large number of participants, and
with short term agreements. Strict hierarchies have a
dominated structure, often with a few participants, and
with long term agreements. Both markets and hierarchies
can be centralized or decentralized, although Brynjolfsson
(1994) states that mostly centralized coordination will op-
timally take place within hierarchies.

1. Coordination structures can be classified into decen-
tralized and centralized structures (Malone & Crow-
ston, 1994). In a decentralized structure, all buyers are
able to contact all sellers to negotiate transactions,
whereas in a centralized structure transactions be-
tween buyers and sellers are negotiated indirectly
through a broker. Different types of centralized struc-
tures can be distinguished when taking into account
on who’s behalf the broker operates: on behalf of a
buyer, on behalf of a group of buyers, on behalf of a
seller, on behalf of a group of sellers, or independently
of both buyers and sellers. The types of centralized
and decentralized structures are presented in table 1.

independently broker
seller one seller roup of
centralized group
sellers
buyer decentralized | centralized | centralized
one buyer |centralized |centralized |centralized
bro
ker . . .
group of centralized |centralized |centralized
buyers

Table 1: Classification of coordination structures

2. The aspect of the coordination structure being domi-
nated or neutral takes into consideration the power of
setting prices and rules (Bodendorf & Reinheimer,
1997). In a dominated structure, one organization sets
the prices and rules and it is up to the other organiza-
tion either to accept this or not to agree on the deal. In
contrast, a neutral structure enables organizations to
introduce their prices and rules and to negotiate them
among each other.

3. The third aspect takes into consideration the number
of buyers or sellers that take part in the coordination
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and can vary between one organization and the total
number of buyers or sellers in the network. A distinc-
tion is made between the number of participants in the
network with whom agreements are negotiated and the
number of participants with whom agreements are set-
tled to form a chain. The number of participants in the
network taken into account can influence the results of
the negotiations (Kalakota & Whinston, 1996; Porter,
1980): the more participants that take part in the nego-
tiations, the better supply and demand can be coordi-
nated. Williamson (1975) argues that while the num-
ber of participants is high the first time negotiations
take place between the participants, it is often much
lower in renewal stages. The number of participants
with whom an agreement is settled can be lower than
the number with whom is being negotiated.

4. Organizations make agreements about a certain good
or service. This agreement could be valid for once
only (short term) or for a longer period of time in
which the good or service is required more than once
(long term) (Williamson, 1985).

These aspects appeared to be sufficient to describe differ-
ent coordination structures in practice. Table 2 shows three
examples from practice to illustrate this. The division be-
tween markets, hybrids, and hierarchies can not indicate
the differences between the coordination structures in
these examples.

Passenger | Production Inland
transport of cars container
by air transport
centralized- | centralized | decentralized | centralized/
decentral- decentral-
ized ized
dominated- | dominated | neutral neutral
neutral
# partici- high low high
pants nego-
tiating
# partici- low low low
pants settled
long term — | short term | long term long term
short term

Table 2: Examples of coordination structures
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It has been mentioned in the first section that the use of
ICT may have a positive impact on coordination. It is
widely believed that the use of ICT, therefore, enables
people to shape coordination (Bodendorf & Reinheimer,
1997; Malone & Rockart, 1991; Malone & Crowston,
1994): more effective and more efficient coordination
processes, more coordination processes, and new coordi-
nation structures. Since the use of ICT can lower coordina-
tion costs, this may lead to an overall shift towards smaller
firms and proportionally extra use of markets (Malone et
al., 1987). Increased outsourcing can be identified and at
the same time the use of ICT can facilitate an increase in
the number of organizations involved (Williamson, 1975,
1986). This notion is elaborated on below with attention
paid to the causes of the uses of ICT for the four aspects of
coordination structures.

Coordination structures will become more centralized
thanks to the use of ICT. On first thoughts it seems to be
the other way around. Assume » buyers and m sellers. In a
decentralized structure, each buyer can contact at most m
sellers and each seller at most z buyers. This would result
in at most 7 *m communication lines. In a centralized
structure, communication takes place indirectly through a
broker resulting in at most n+m communication lines on
the basis of a single broker (see figure 3). There is only
one communication line for each buyer and seller in this
case. When k brokers are present, the maximum number of
lines will be k*(n+m), which can be more than n*m. The
number of contacts for each buyer and seller will, how-
ever, usually be less than m, respectively 7, as in the de-
centralized structure. As a result of a reduction in coordi-
nation costs, more decentralized structures will come
within reach of buyers and sellers (Hines, 1993; Moore,
1993). Although the use of ICT lowers coordination costs,
it also increases the complexity of coordination: more co-
ordination processes are used and more organizations are
involved resulting in more communication activities and in
more information to be taken into account when making a
decision. An additional result, therefore, is that more and
more information becomes available. The World Wide
Web is a good example of this. The more information
available, the more difficult it gets to find the right infor-
mation. Eventually, the decentralized structure will turn
back into a centralized structure in which one or more
brokers can satisfy the need for information required for
coordination (Bakos, 1998; Kornelius & Ekering, 1994;
Malone & Rockart, 1991; Moore, 1996).
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Figure 3: Centralized versus decentralized coordina-
tion structures

The use of ICT is not expected to influence the aspect of
dominated versus neutral. A dominated structure will stay
dominated and a neutral structure will stay neutral. Within
a neutral structure, however, some changes can take place.
Bakos (1991, 1997) shows that by reducing coordination
costs ICT will improve the efficiency of a neutral coordi-
nation structure, but will reduce the profit of the partici-
pants. If the costs of coordination are low enough, buyers
can compare all offers and select the one best serving their
needs. They enjoy low prices because of the increased
competition among the sellers. For this reason, sellers are
willing to prevent the introduction of ICT; however, even-
tually it is impossible to avoid the usage of ICT. Bakos
(1997) suggests three strategies to be used by sellers to
minimize the negative effect: emphasizing service over
price information, making it increasingly difficult to com-
pare the price of alternative offerings, for example by ever-
changing fare structures, and increasing the differentiation
of offerings.

The number of participants is analyzed by looking sepa-
rately at negotiating and settling agreements. The number
of participants during the negotiation phase will increase
thanks to the use of ICT (Bakos, 1991). The optimal num-
ber of participants to contact is determined by trading off
coordination costs for further searches for new participants
against the expected benefit from identifying a better par-
ticipant (Bakos & Brynjolfsson, 1993). The use of ICT is
believed to reduce the costs of coordination (Malone et al.,
1987) and as thus lead to more participants (Kalakota &
Whinston, 1996). This trend, however, is not yet recog-
nized in practice, instead the opposite is happening: the
number of participants has decreased over the past years
(Bakos & Brynjolfsson, 1993). The adoption of ICT cur-
rently requires organizations to make large, technological
and organizational investments to connect to each new
participant. This may explain why the number of partici-
pants decreased. It is widely believed, however, that in the
long run ICT lowers coordination costs and that the num-
ber of participants contacted during negotiations will in-
crease. This however, is no guarantee that the number of
organizations with which an agreement is settled will in-
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crease. The number of organizations depends not only on
coordination costs, but also on aspects such as the amount
of relation specific investments, the quality, the trust and
the flexibility (Bakos & Brynjolfsson, 1993), see also next
section. Nevertheless, it is expected that the number of
participants with whom agreements are settled will in-
crease from an ICT oriented perspective.

The use of ICT can also influence the duration of agree-
ments. To build a relationship with an organization re-
quires some investments, for example in information sys-
tems to share information. If the investments are high, it is
not profitable to do this over and over again for every or-
der. Long term agreements are settled in which the good or
service can be supplied more than once. With the ongoing
developments in ICT such as the process of standardiza-
tion, the investments required will become lower. This
could eventually lead to agreements for a shorter period of
time.

Summarized, the use of ICT is assumed to change three
coordination structure aspects: a more centralized structure
is expected in which more organizations participate and in
which agreements are settled for a shorter period of time.
The use of ICT will provide the possibility to change the
coordination structure to a more market-like structure. In
the expectations ventilated above ICT is considered to be
the driving force. There are, however, other aspects that
have an influencing impact on interorganizational coordi-
nation. These aspects are discussed in the next section.

Influencing Aspects

The coordination structures and the ICT support that will
be optimal in a given situation depend on several aspects
of the goods or services being produced and supplied (Bai-
ley & Bakos, 1997). Although there is not a one-to-one
relationship between the aspects and interorganizational
coordination, some indications can be given, see for ex-
ample Rosenschein and Zlotkin (1994).

The first aspect concerns homogeneity. The more factors
there are that need to be considered to distinguish goods or
services from each other, the more complicated the com-
parison becomes (Bodendorf & Reinheimer, 1997). Be-
sides price, other factors are the size, the weight and the
amount of goods, and qualitative issues such as the re-
sponsiveness and the flexibility of the service. These fac-
tors define the preference profiles on both the buyer and
the supplier side. When too many factors are required to
define the profiles, this job is left to a third party, a broker,
resulting in a more centralized structure (Bodendorf &
Reinheimer, 1997). When only a few factors are required,
a decentralized structure can be used. Malone et al. (1987)
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add to this that the greater the number of factors needed,
the longer the relationships will last and the lower the
number of participants will be. Furthermore, the homoge-
neity aspect influences the use of ICT support. The more
factors that need to be considered, the greater the impact
of bounded rationality, the more time consuming it is, and
there are more errors that can be made. ICT based systems
to support communication and decision making can be
used in this case.

The aspect specificity refers to the degree to which the
relationship between a buyer and a seller will produce an
asset that is dedicated to a special purpose with poor alter-
native uses (Williamson, 1986): non-contractible relation-
specific investments (Bakos & Brynjolfsson, 1993). Wil-
liamson (1983) identifies different types of specificity.
Physical asset specificity refers to how specialized the
equipment must be. Human-capital specificity refers to
how specialized the required knowledge and expertise
must be. Site specificity deals with the fact that a buyer
and a seller are in a 'cheek-by-jowl' relation, reflecting ex
ante decisions to minimize inventory and transport ex-
penses. Dedicated asset specificity refers to general in-
vestments that would not take place for the prospect of
selling a significant amount of product to a particular cus-
tomer. If the contract were to be terminated prematurely, it
would leave the supplier with dedicated asset capacity. If
the degree of specificity is low, the buyer should adopt the
maximum feasible number of sellers (Bakos & Bryn-
jolfsson, 1993), or the seller should adopt the maximum
feasible number of buyers. If the degree of specificity is
high, the buyer should employ relatively few sellers and
the other way around. Besides the number of participants,
the duration of agreements is also influenced. The more
specific investments that must be made, the longer the pe-
riod of agreement will be. Malone et al. (1987) add to this
that a centralized structure is in favor to address problems
of asset specificity.

Time pressure exists for all goods and services since if it
does not matter when the good or service is sold, it would
not matter whether they were sold at all (Cramton, 1991).
The degree of time pressure, however, can differ among
different goods and services. Most goods can be stored
and are, therefore, hardly under any time pressure,
whereas services are hard to store. While for goods there is
a chance not to sell at a certain moment but later, services
must be sold before they are carried out. Under no time
pressure the possibility exists to contact a large amount of
sellers or buyers, where under pressure no time might be
available to do this. The number of participants is re-
stricted by the time available. Time pressure also influ-
ences the duration of agreements. When time pressure is
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quite high, negotiating could take up too much time. Long
lasting agreements are more preferable in that case. The
aspect time pressure also influences the use of ICT sup-
port. It is expected that ICT can speed up time in commu-
nication and decision making processes. The advantages
of using ICT support can be considerable under time pres-
sure.

Goods or services can have a high value for an organiza-
tion, for example when it concerns a critical purchase.
Trust in the relationship is an important factor in these
situations (Levacic, 1991). Sellers or buyers are inclined to
only a few participants and long lasting relationships to
build a relationship of trust.

Frequency refers to how often a good or service is re-
quired, either occasionally or recurrently (Williamson,
1986). The duration of an agreement and the number of
participants is influenced by the frequency. The greater the
frequency, the better long term contracts with only a few
participants since it would become too costly if agree-
ments must be settled each time a good or service is re-
quired.

Uncertainty is defined as the difference between the in-
formation at hand and the information needed to make a
decision (Galbraith, 1977). Uncertainty may be high as a
result of an unpredictable network because it is uncertain
how the actual demand patterns will evolve and because
there is no guarantee that the suppliers will perform as
agreed (Roy, 1988; Williamson, 1985). Another cause for
uncertainty is that environmental changes such as techno-
logical and economic trends are unknown (Roy, 1988;
Williamson, 1975). There are two strategies to deal with
uncertainty (Galbraith, 1977): improve the information
processing or reduce the need for information. The infor-
mation processing can be improved by the use of ICT sup-
port. The need for information can be reduced by using
slack resources and by increasing flexibility (Fisher,
1997). If, despite applying these strategies, uncertainty still
is high long lasting relationships with only a few partici-
pants prevail (Williamson, 1975).

Summarized, six aspects were identified that influence the
way in which interorganizational coordination can be car-
ried out: homogeneity, specificity, time pressure, value,
frequency, and uncertainty. One aspect that is often men-
tioned in the literature and that is not explicitly taken into
account here is the relationship of trust. The reason for this
is that trust is considered a result of the aspects of the good
or service: for high value goods or services that are under
time pressure, that have a high frequency, and for which
the level of uncertainty is high, trust is considered to be



important. Long term arrangements prevail over short term
arrangements to build a relationship of trust.

Guidelines Overview

Although coordination structures can not be prescribed but
have to evolve over time, some guidelines can be distilled
from the notions in the previous sections. The three
perspectives described in the previous section can be
placed in a causal diagram (figure 4). The elements that
are of importance were distilled from literature in the
previous sections and are placed in the ovals. The elements
have an influencing impact on each other. The direction of
the influencing impact are described and supported by
literature in the previous sections. The height of the
impact, however, is hard to predict, for example: will the
number of participants double or triple when time pressure
is lowered or when more (advanced) ICT is used? To get
grip on the height of the impact, empirical research is
required to collect evidence on this. Furthermore, the use
of ICT should be elaborated on in more detail, for exam-
ple: the impact of using email probably will be different
from the impact of using software agents.

Another challenge that is not dealt with yet, are the ‘con-
tradictions’ in the causal diagram, for example: the use of
ICT leads to more participants, while the aspects of the
good or service indicate that a few participants are better
given the situation. Once the height of the height of the
impact is known, these contradictions will become more
clear as well.

Although not fully developed yet, the causal diagram pre-
sented in figure 4 can be used in practice to get feeling of
the coordination structures after introducing ICT to sup-
port the coordination. First, one should get an idea of the
coordination structure in the current situation. Second, it is
important to analyze the aspects of the goods or services
being produced and supplied. The third step is the most
important one, but also most difficult one: one should
elaborate the influence of using ICT on the coordination
structure as well as on the aspects. By doing this, one gets
a first insight into the coordination structures that might
evolve.

Conclusions and Further Research

The impact of ICT on interorganizational coordination has
been explicated by designing some guidelines for coordi-
nation structures. Based on application of the guidelines,
they should be valuated. For a thorough evaluation of the
designed guidelines for interorganizational coordination,
they should be applied to various application areas, such
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aspects of good or service
homogeneity )'
X
use of ICT
support
X
x +
+
~ <~
centralized parhqunts participants
negotiating settled
( neutral ) duration

oordination structure

Figure 4: Interorganizational coordination struc-
tures and the influencing impacts

as the transport industry, the production industry, and the
service industry.

Another interesting research area to further explore would
concern the actual change in the coordination structure.
With the guidelines given in this paper, a prediction of a
coordination structure can be given. But as said earlier, a
coordination structure can not be prescribed, but has to
evolve over time. Further research could focus on the
question how this process of change takes place and how
one can intervene in this process, if possible at all.

Furthermore, the focus of this paper was on interorganiza-
tional coordination structures. Coordination processes
were left aside, but ICT could have a tremendous impact
on the processes as well. Much research is already taking
place on this subject, but interesting to see is how this
would combine with the research described in this paper.
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