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A literature survey on the topic of the impact of informa-
tion technology on organizations revealed the interplay be-
tween the use of information technology and organizational
design. In this paper an evolutionary constructionist view
of the impact of information technology on organizations is
presented. With this view, the information technology en-
abled organizational migration has three stages: knowledge
link, transaction link, and business alliance link.
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1. Introduction

Over the past few years a tremendous number of
papers have been written about organizations in the
advanced information technology age. Information
technology (IT) tends not to be perceived as just an-
other example of new technology. Instead, the infor-
mation dimension of IT gives it a distinctive char-
acter in contrast to other technologies. Specifically,
IT enables business process reengineering (BPR) in
modern organizations, and this in turn makes radical
changes to old organizational structures [36]. How-
ever, the theory of how IT influences organizational
forms remains underdeveloped.

Organizational theory has identified several per-
spectives of organizational form which best reflect
organizational characteristics in various dimensions
including control (e.g., work relationships, decision
making levels, and compensations), culture (e.g.,
knowledge sharing and trust), and strategies (e.g., cus-
tomer driven and strategic alliance). These are: hier-
archical, network, work teams, horizontal, and matrix
(see, e.g., [14]). In fact, many organizations have mi-
grated from the traditional hierarchical form to forms
that incorporate a mixture of these. From the point
of view of business ecosystems, a business enterprise
can move through its business environment as an in-
tegrated, flexible and adaptive organism, capable of
self-restructuring, self-reshaping, and responding to
a large variety of environmental perturbations [35].
This research looks at what would be a feasible path
for the migration of organizations in the IT era and the
role of information technology in the migration trend.
The paper is based on a literature analysis and the
practical observations of surrounding organizations.

2. Nolan and Croson’s model and a critique
Nolan and Croson’s book [24] offers a six stage

prescription for organizational transformation toward
IT enabled network. The prescription is: downsize,
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balance the interests of the stakeholders, develop a
market access strategy, become customer driven, de-
velop a market foreclosure strategy, and pursue global
scope. The transformation from industrial to informa-
tion economy management principles requires a pro-
cess of creative destruction. While the book’s great-
est strength is the ability to overlay IT applications
on the total organizational change process, therc is
no lack of criticism for this model. For instance, the
focus of the model is the advocacy of a 50% down-
sizing of organizations, but little discussion 1s offered
on the risks and costs of such an effort [19]. Based
only upon idealist assumptions about politics and hu-
man behaviour in organizations [20], the IT enabled
network model suggests that the traditional hierarchi-
cal structure be completely dismantled, including pay
and promotion systems in hierarchies. The authors
note that the transformation toward the ideal network
structure may take up to 50 years, but they fail to clar-
ify what type of organizational structure will supplant
the IT enabled network [10].

3. Certain effects of information technology

Because electronic group mail is usually used
throughout an organization for a variety of activi-
ties, there are quite a few discussions in the literature
on the effects of electronic communication on orga-
nizations. Electronic groups behave like real social
groups. They share no physical space, their members
are invisible, and their interaction is asynchronous [7].

New IT has altered the information environment of
many organizations, notably in terms of a trend to-
ward informality. Information flows are more per-
sonal. They reflect more distributed patterns of or-
ganizational control. They foster innovativeness and
creativity. They engender more widespread patterns
of collaborative work. They are also marked by in-
creased levels of disagreement or conflict [17].

Electronic communication technologies are vehi-
cles of change in that they offer the capability to
overcome constraints on time and distance which are
key barriers around which organizational forms tra-
ditionally have been designed [8]. Closely related is
the decline in administrative support staff and the re-
sulting “leaner” organization. In the current move-
ment toward a service-based society, horizontal co-
ordination can be achieved through the use of elec-
tronic communication technology. Virtual organiza-
tions in which individuals working out of physically

dispersed workplaces have become a reality. Elec-
tronic data interchange results in very tight coupling
between buyer and supplier. Electronic communica-
tion technology facilitates strategic alliances between
organizations across diverse industries such as bank-
ing, travel, insurance, and telephone companies. The
result is a circular value chain and new forms of in-
terdependence.

Interorganizational systems supported by electronic
data interchange technology tend to make outsourcing
to reduce investment in internal information special-
ists and management complexity. This is one expla-
nation of why IT results in smaller organizations [21].

The consequences of electronic communication are
not all positive. Junk mail, information overload, and
magnified errors in communication are examples of
negative effects of electronic communication for the
organization [7]. Experiments have shown that in
electronic group mail the immediate job relevance of
any particular message for any particular employee
could be low [7]. Also, excessive tele-communication
technology may not be cost-effective for some orga-
nizations [32].

As organizations move from the industrial to infor-
mation age, every middle- or large-sized organization
has an information organization [6]. In the near fu-
ture of the information era, organizations would be
structured around new organizational entities such as
a knowledge/learning center, a recovery/development
center, and a leadership institute [22].

4. The role of information technology in
organizations

The role of IT in organizations is perceived dif-
ferently from study to study. While the presumption
that IT is the motivation of organizational changes
is prevailing in the information community, many re-
searchers provide a moderate view of the role of IT.

Several research papers investigated the relation-
ship between organization characteristics and informa-
tion strategy and information system structures (e.g.,
[9,13]). The premise of their research work is that the
use of IT is always based on the needs of an orga-
nization and the nature of information systems varies
depending upon the particular form taken by the or-
ganization.

Information is intimately linked to power—knowled-
ge relations. Culture, control, and competition as
the constitution of subjectivity determine the locus
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of IT development and applications in the organiza-
tion [3]. IT does not determine organizational forms
and labour processes; rather, IT often reproduces com-
plex political processes [16]. The difficulties encoun-
tered around the development of IT systems are strug-
gles over resource allocation and career advancement
within management. These activities necessarily gen-
erate potentially painful consequences for actors in-
volved in IT development in the organization. Strate-
gies of IT development are discovered accidentally,
and then are a complex product not in the consciously
planned way that practitioners intend when seeking to
control IT and their own careers. IT developments
often arise from and reproduce complex political pro-
cesses. In these processes managers cxercise their
power to define market and other priorities to advocate
particular IT strategies and protect certain managerial
identities [16].

The major contributions of IT to organizations are
still viewed as improved efficiency through speed
of processes and quality of service, organizational
boundary spanning (handle relations with the environ-
ment), and co-ordination of the relations among or-
ganizational units [23]. IT is often the catalyst for
reengineering projects that result in greater outsourc-
ing and leaner internal staffing. As a general result,
firms investing heavily in IT are significantly smaller
in staff size while holding other measures of size (e.g.,
revenues) constant [2].

Empirical evidence shows that a shift of organi-
zations might be underway. However, the emerging
theories of organizational transformation often neglect
the “bootstrap” mechanism required to initiate and de-
velop the shift — the explicit pathway of actions to
make the logical presumption real. IT alone will not
perform the bootstrapping role, but plays a catalytic
role [26]. There are two circumstantial conditions
in which mass electronic communication technology
(Internet) could spark changes in organizations from
bureaucratic to market oriented relations. One is the
professional nature of occupational communities. The
members are likely to have strong search behavior
among social networks to facilitate a career develop-
ment and professional challenge. The other circum-
stance is the prevailing objective of organizations to-
wards reducing costs and maximizing profit [26].

Information policies are among the last things to
change in an organization changing its culture. In-
creased information flow seldom leads to the elimina-
tion of a management layer or a greater willingness
to share information. It is a myth that IT stimulates

information flow and eliminates hierarchy [5]. Infor-
mation flow does not make an organizational culture
less hierarchical and more open; rather democratic
culture makes possible democratic information flows.
Unless the politics of information are identified and
managed, companies will not move into the informa-
tion age, and information will not be shared freely nor
used effectively by decision makers [5].

5. Centralization/decentralization in the
information era

“Is the net effect of the use of computer-assisted
communication and decision support technologies to
increase centralization or to decrease it?” This is the
wrong question to ask. In terms of organizational lev-
els for a particular decision, for a highly centralized
organization, use of advanced IT leads to more de-
centralization; and for a highly decentralized organi-
zation, use of advanced IT leads to more centraliza-
tion [12]. However, advanced IT will eliminate em-
ployees as well as managers who are only relays.

Based on an empirical study, Wijnhoven and
Wassenaar [34] concluded that IT is useful in re-
alizing more centralization and impersonal control.
Professionals in organizations are pleased with oper-
ational information systems, because they eliminate
tedious jobs and organization bottle-necks and give
them opportunities to do their work in a better way.
This is very different from the experiences of non-
professional workers who meet with more routiniza-
tion, rigidity and job dissatisfaction.

An empirical study showed that mechanistic orga-
nizational design with high centralization, high for-
malization, and low complexity can expect manage-
ment effectiveness of end use computing [1]. If the
management effectiveness is one of the major con-
cerns in I'T management, this finding can be used to
speculate on the impact of IT on organizational de-
sign. End user computing is more likely to result in
a high centralization management style in which IT
support staff is integrated in well defined tasks.

Organizational restructuring is often implemented
through ad hoc managerial strategies triggered by fi-
nancial imperatives. Whilst IT plays a part in the re-
structuring process, therc are complex environmental
and internal influences on organization structure. In
an empirical study based on a survey of a couple of
hundred private and public sector organizations, Cur-
rie [4] concluded that information technology does
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not necessarily result in decentralized or flat organi-
zational structure; rather, decentralization may lead to
poor service levels, increased costs and reduced man-
agement control.

6. Information technology management strategy

A recent empirical study concluded that “compet-
itive advantage through IT” is used as a slogan by
academics seeking to respond to all of the business
ills [25]. Although IT has been identified as a com-
petitive force for a long time [27,28], little empirical
evidence supported this view. The study also sug-
gested that there is no difference in the development
of IT between the manufacturing and the service ori-
ented companies in terms of strategic reason [25], at
least in Canadian industries. While a significant pro-
portion of companies are committed to support IT at
a top management level, there is a lack of alignment
of IT with the external environment in most compa-
nies. However, there is strong evidence to suggest
that organizations are firmly committed to the use of
IT particularly in their internal operations.

For most organizations, the implementation of IT
has been a matter of necessity, rather than a free
choice. With competitors and suppliers installing
electronic data interchange systems and global com-
munication networks for customers, a failure to install
competitive systems can mean bankruptcy. The in-
formation industry continuously drives organizations
to upgrade software and hardware in the workplace.
Faced with the need for rapid installation and frequent
upgrades, many organizations have little time to think
about the value of IT [31].

7. The role of information technology in
organization design

Based on a discussion of methodologies of organi-
zational design, Stebbins et al. [29] suggested that IT
is a powerful tool for organizational design. Informa-
tion is a part of basic work flow and facilitates the
managerial control mechanism. IT can aid the opera-
tion process. It should be included during an exam-
ination of the environment, the organization’s strate-
gies, goals, and decision systems.

Effective organizational memory can result in in-
creased organizational learning, increased autonomy,
integration of organizational actors, and lower transac-

tion and turnover cost [11,33]. Organizational mem-
ory information systems supported by advanced IT
can facilitate organizational learning [30].

Lucas and Baroudi [18] provide a strong view of
IT enabling for organizational change by adding the
IT dimension to organizational design. New proto-
typical organization forms in the IT era include vir-
tual organizations, negotiated organizations, and ver-
tically integrated conglomerates. Their work repre-
sents a main stream of perspectives in the informa-
tion systems field that IT enabled organization trans-
formation is primarily driven by electronic work flow
design/redesign.

8. Summary of the survey

There are certain effects of information technology
on organizations. These effects include the changes
to the communication mode in the organization and
the creation of an electronic environment for coop-
erative work teams. In fact, information technology
has become a fundamental variable for organizational
design. However, the literature does not fully sup-
port a revolutionary view of the impact of informa-
tion technology on organizations in terms of creative
destruction of the organization. What we found be-
hind this is the fact that information technology has
not changed much of the social culture in terms of
control, values of information technology, and com-
petition. In most organizations formal role structure,
chains of command and spans of control are still seen
to follow naturally from the assumption that there is
“one best way” to organize labour as well as knowl-
edge workers. In the organizational scope, informa-
tion technology is still viewed as little more than an-
other kind of new technology for improving produc-
tivity and reducing costs. Organizations maintain their
competitive power by struggling to secure a share of
resources and by diminishing risks.

9. A model of the migration of organizations in
the information era

The preceding conclusions from the literature re-
view are compatible with our general observations of
several organizations which are well exposed to IT
in the private sector and utility industries. Our expe-
rience has identified a three-stage model to describe
the migration of organizations in response to the chal-
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lenge of IT. According to this model, an organiza-
tion first experiences a knowledge link, then works
on business process reengineering and implements a
transaction link, and finally it actualizes a business al-
liance link with other organizations. The outcome of
the migration is a mixture of a hierarchy of supervi-
sory relations and networks of work teams in the or-
ganization. This new dominant form of organization
functions with the support of IT. As will be seen in
further detail, this model is essentially descriptive.

Before the migration model is discussed in detail, a
graphic tool for conceptualizing organizational forms
is presented. According to Keidel [15], when team
network becomes a critical dimension in organiza-
tional design, a triangular framework which consists
of control, cooperation, and autonomy can be more
effective than other traditional tools for the presenta-
tion of characteristics of organizations. The original
purpose of Keidel’s framework is to aid organizational
design. In the present study, we used the graphic tool
merely to show how organizations migrate in the IT
age. A slight modification of the tool was made for
our purpose. In the modified triangle, the variable
control represents the formal structure in the organi-
zation to reflect the relationships of managerial con-
trol, roles of resource allocation decision making, and
hierarchy of pay and promotion. The variable coop-
eration denotes the task teams in the organization. It
represents the work relationships between the employ-
ees in less formal groups. The variable individuals
symbolizes the intensity of the involvement of organi-
zational communication and exposition of IT. A typi-
cal organization in the current semi-information econ-
omy can be depicted in Fig. 1(a). The formal control
structure is a hierarchy. Cooperative task teams are
usually formed in the R&D field but with a limited
scope. Organizational communication is conducted
between individuals within the managerial hierarchy,
and is more likely to be formal.

Next, the three-stage model is discussed further and
illustrated by the triangular graphic tool.

10. Knowledge link

In the IT age, an individual who contributes value
by adding or interpreting information is called a
knowledge worker. During the early stage of the ex-
position of advanced IT, knowledge workers in the
organization not only form informal communication
networks internally within the organization, but also

share information from world wide networks such as
the Internet. These knowledge workers are virtually
linked each to the other and share their knowledge.

Knowledge workers learn advanced IT such as of-
fice automation, client-server database, and sophisti-
cated software both inside and outside the organiza-
tion. This in turn stimulates their demand for more
advanced IT to support their work. At the same time,
they seek more opportunities for career development.
The organization is faced with a dilemma. On the
one hand, the organization needs to devote more re-
sources to build the information infrastructure and up-
grade software and hardware. On the other hand, it
must maintain competition power to reduce costs.

In the knowledge link stage, the communication
channel is wide open to all knowledge workers. How-
ever, practical applications of IT in the organization
remain little more than word processing for secre-
taries, isolated databases for bookkeepers, and spread-
sheets for individual managers. In terms of control
and cooperative task teams, organizations in this stage
have changed little. Using the triangular tool, orga-
nizations in this stage can be described as shown in
Fig. 1(b).

11. Transaction link

An organization will not truly benefit from IT un-
til business process reengineering takes place. The
purpose of business process reengineering is to elim-
inate redundant processes and creating more efficient
and effective units by using advanced IT. The initial
idea of business process reengineering can be gener-
ated by any enthusiastic manager, professional or con-
sultant. However, a business process reengineering
project will not be implemented successfully until top
management makes a commitment.

Qur observations reveal that companies often im-
plement business process reengineering projects by
forming cooperative task teams, instead of changing
their formal organization structures. A cooperative
task team is organized by high level management. The
head of a cooperative task team is usually a head of
a department which is supposed to play a major role
in the task. A task is usually a cross-departmental in-
tegration of business processes. For instance, a tele-
marketing group makes the company more customer
oriented. Sales people actively contact a variety of
customers to sell the company’s products. Sales peo-
ple not only deal with customers’ needs, but also are
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Fig. 1. Migration of organizations in the information technology age.

connected to the warehouse and accounting depart-
ment directly. Now the tele-marketing group consists
of sales people, warehouse managers, and account-
ing clerks. Supported by IT, order process, invoic-
ing, shipping scheduling, inventory process, and ac-
count receivable process can be completed within sec-
onds upon a sale event. The cooperative team net-
work makes the transaction fully integrated. Organi-
zations in this stage experience a fundamental shift
from knowledge link to transaction link.
Organizations might enjoy the benefit of a downsize
in the transaction link stage. However, few organiza-
tions can expect to have a significant cut in their work
force. Rather they reorganize and train work teams to
fully use their human resources and reduce the risks

of conflicts with unions and local communities at the
same time.

A firm in the transaction link stage has the op-
portunity to redesign its organization in terms of job
descriptions, promotion schemes, and strategies, and
even the entire structure. However, there is a lack
of theoretical rationales as well as practical evidence
that organizations in the IT age would better change
their control schemes in general.

Although the hierarchical fashion of the formal
managerial control structure seems to be the same
for most organizations in the transaction link stage,
the role of management has been changed signifi-
cantly due to the mixture of cooperative team net-
works and formal control hierarchy. An upper level
manager might not be able to provide full supervision
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for his/her subsidiary employees due to the dynamic
nature of cooperative team networks, but he/she must
be able to evaluate their performance. His/her role is
more or less like a coach.

In this stage, interaction between knowledge work-
ers is increasing continuously. However, communi-
cation is no longer limited to the contribution to in-
dividual knowledge; rather, it is primarily devoted to
the transactions of the organization. Due to the dispo-
sition of the transaction link, the immediate job rele-
vance of communication messages can be high.

Using the triangular tool, organizations in this stage
can be described as shown in Fig. 1(c).

12. Business alliance link

To fully exploit the advantages of IT, organizations
must expand their cooperative task teams to interorga-
nizational networks supported by electronic communi-
cation. The immediate benefits of interorganizational
networks are the efficiency and cost saving in trans-
actions related to the participant organizations in the
networks. An apparent change in the participant orga-
nizations of interorganizational networks is the phe-
nomenon that cooperative task teams cross over the
boundaries of individual organizations. A long term
effect of interorganizational networks is the strategic
alliance between the participant organizations. An or-
ganization migrates to the business alliance link stage
once the interorganizational networks become a strate-
gic necessity.

Electronic data interchange (EDI) is a typical ex-
ample of a business alliance link. For instance, the
point of sale (POS) data collected by a retailer can
transmit to the wholesaler with the help of EDI. Hav-
ing such data enables the wholesaler to monitor re-
tailer’s stock levels and replenish supplies faster for
the retailer. Both the retailer and wholesaler benefit
from the EDI by sharing information about the market
segments and providing more sophisticated service to
the consumers.

The success of a cross-organizational team depends
not only on the group members, but also on the com-
mitment of corresponding top management. Contract-
like ties of a multiple organizational task team may
range from legally binding to informal agreements.
Trust between the participant organizations is essen-
tial for a successful interorganizational task team.

Knowledge workers participate in cooperative task
teams in a competitive interorganizational and/or in-

ternational environment. Self-learning is a must for
them to accumulate knowledge and improve skills.
Quality personnel become more volatile for the orga-
nization and are virtually assets of the entire society.
Human resource management and performance man-
agement are vital for organizations to survive. Job
satisfaction and equity become important more than
ever for organizations to achieve.

New entities of IT oriented sub-organizations, such
as a learning center, can appear in many large orga-
nizations. At the same time, organizations continue
to become leaner by outsourcing information func-
tions to reduce the investment in internal information
specialists. However, few changes in the hierarchical
structure for formal managerial control are expected.
Although interorganizational cooperative task teams
blur the organizational boundaries in terms of the in-
tegration of interorganizational processes and owner-
ship of information, participant organizations always
protect their territories by tightening the central deci-
sion processes. In terms of allocations and control of
financial resources and human resources, few partici-
pant organizations are willing to transfer their power
to the weakly tied networks. Using the triangular tool,
organizations in this stage can be described as shown
in Fig. 1(d).

13. Discussion

The issue of organizational change and how to man-
age it poses a constant dilemma in the workplace.
Without doubt, organizations will be affected by IT
dramatically. It is a difficulty, if not impossible, to
determine what is the “ideal” organization form for
the future. However, we have witnessed that inten-
sifying information flows drive organizations toward
more differentiated organizational modalities. It ap-
pears that a combination of hierarchies and networks
is the most appropriate structure for the majority of
organizations in the modern information age.

The focal point of this view of the impact of IT
on organizations is that dynamic networks formed by
information-driven task forces are the fundamental
components for all organizations in the information
era. To facilitate organizational analysis and the de-
sign of dynamic networks for information-driven task
forces, additional organizational design techniques
will be necessary. Future research needs to develop a
methodology for information work flow analysis for
organizational design.
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