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Abstract: The purpose of this paper is to study the interrelationships among new information and
communication technologies (ICT), organizational structure and firm performance. A twenty-minute pen and
paper questionnaire was distributed to managers and experts of Consultant Engineering Firms in Tehran
through a nonprobability, convenience-sampling approach. Reliability and validity of the measurement scale
were established through Cronbach’s alpha analyses and confirmatory factor analysis. A structural equation
model (SEM) test with maximum likelihood estimation was performed to test the relationship among the research
variables using 252 participants. The empirical results from the structural model suggest that: (1) ICT positively
influences organizational structure; (2) ICT positively influences firm performance; and (3) organizational
structure positively influences firm performance. Implications and future research issues were discussed.
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INTRODUCTION information technologies has also come a gradual change

The forces of change propelling the evolution of new organizations. No longer is ICT viewed as merely a means
organization forms are many and varied. Among the for automating the routine processes of the organization
forces most frequently mentioned are the globalization of and achieving operational efficiencies. ICT is used at
business and interdependence of the global economy [1], every level of the organization hierarchy, in all major
demographic shifts, e. g aging populations in developed functional areas and in support of many, administrative or
countries, declining birth rates, increased diversity in the physical processes [4]. The increasing number of tasks,
workplace and the emergence of technologically-skilled functions and processes to which ICT is being applied to
work forces in less developed countries [2], shows no sign of abating. The need to understand the
demassification of markets, i.e. the shift away from mass consequences of ICT in organizations has motivated
markets to short-lived narrow specialized niches and the innumerable avenues of research. The one which this
evolution of information and communication technology study is intended to consider is the matter of whether and
(ICT), especially improved cost-performance and the how ICT affects organizational structure and its
convergence and integration of communications, office performance. In the next sections, we review the literature
automation, computational and video technologies [3]. on the relationship among ICT, organizational structure
The widespread recognition of ICT as either an agent of and firm performance. We then present our research
organizational transformation or as a driver of new hypothesis followed by a detailed description of the
organization forms is undoubtedly due to several factors. methodology. Analysis and discussion are presented at
With the increased number and functionality of new the end of the paper.

in the basic assumptions about the role of ICT in
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Theoretical Background and education. It is measured by number of years of
ICT and Organizational Structure: Organizations are employee's education. Employees’ structure is a number
influenced by many factors, that are coming from their of employees with some qualification usually divided by
dynamic surrounding or from organization itself and educational level. Daft describes this factor as a personnel
because the organizational structure is static, it sometimes ratio. It is staff ratio of employees that can be described
cannot meet requirements of efficiency and adoptability. with a number of indirect and direct labour employees. 
The influence of certain factors on the organizational On another side there are contextual factors that
components is traditionally divided into external factors create a contextual dimension of organization, including
and internal factors. Sikavica [5] divided internal factors its size, technology, environment and goals. Daft [6]
into several groups: goals and strategy, tasks and divided contextual factors into: organizational size,
technology, size, employees, organizational life cycle, strategy, purpose, technology, environment, mission,
products and location. Also, Sikavica [5] divided external goals and organizational culture. Organizational size can
factors into market, institutional environment, integration be described as a magnitude reflected in number of
processes, development of science and technology. Daft employees in organization. It can be measured by total
[6] describes two dimensions of each organization: sales or total assets. Technology can be defined as tools,
structural and contextual. These dimensions describe techniques and actions used to transform inputs to
organizations the same way that personality and physical outputs. It concerns how the organization actually
traits describe people. Structural dimension can be produces the products and services and it include things
illustrated by structural factors that reveal internal as information system, flexible manufacturing, etc.
characteristics of an organization. They create a basis for Environment includes all elements outside the boundary
measuring and comparing organizations. of the organization. 

Daft [6] Divided Structural Factors into Several Groups: organization, but it influences the organization. It can be
formalization, specialization, hierarchy and authority, described as an industry in which we are doing business,
centralization, professionalism and employees structure. government, customers, suppliers and the financial
Formalization can by described as an amount of written institutions. Organizational goals, strategy and mission
documents in organizations, like defined procedures, are factors which define the purpose of organizational
rules, regulations, job descriptions and policy manuals. existence. Strategy is defined as plan of actions for
All of these documents describe activities and behavior reaching the organization’s goals. Organization's culture
and how to do certain things. Specialization is the degree can be described as a set of organizational values, beliefs,
to which tasks are subdivided into separate jobs. When understandings and norms shared by employees.
specialization is high, each employee performs only a Organizational culture is informal and it is not written but
small amount of similar activities and tasks that are in their it can be observed in organizational stories, ceremonies,
job description. Hierarchy of authority can be described dress code and employees commitment to company.
as a number of management levels in organization. Also There are some factors that can be included in both
it can be described as a span of control, number of structural and contextual factors and one of these factors
employees that are under control of one manager or is ICT. ICT impacts not only all the organizational
supervisor. When the manager controls a larger number structure elements, but comprehensively changes the
of employees, the hierarchy tends to be shorter. When the effects of all the other mentioned structural and contextual
manager controls a smaller number of employees, the factors, therefore becoming generic factor. 
hierarchy tends to be tall. Centralization refers to According to Miller [7], there is a relationship
hierarchical level that has authority to make a decision. between the type of structure organizations espouse and
When process of decision making is on the top level, their use of ICT. It is generally accepted that ICT may be
organization is centralized. When process of decision an enabling mechanism for changes in organizational
making is possible and it is happening on lower levels of design. The extant literature generally predicts a flattening
hierarchy then the centralization is week or the of the organizational chart because of changes in
organization is decentralized. Professionalism can be information technology. Huber [8], for example, describes
described as a level of education and additional training a flattening of managerial hierarchy because the need for

Environment is a factor that can’t be influenced by
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information intermediaries is reduced. According to him, makes knowledge use more efficient and may has a
the role of middle managers as information supervisors positive impact on performance, especially when it serves
tends to become obsolete, since ICT permits top to collect valuable information and conveys priorities and
management to communicate desired information without values [24]. 
middle management. The decision-making process will On the other hand, Lin et al. [25] found that
involve fewer levels of the organization because access to organizational structure (formalization and
information is greater with ICT [9]. decentralization) does not play a moderating role in the

In recent years, there has been increasing amount of relationship between innovativeness and business
research on the impact of ICT on business relationships performance; whereas the extent of formalization of an
and performance. This issue has been raised in marketing organizational structure negatively correlates with
[10], supply chain [11], information systems [12] and business performance. A number of studies [10,23,26]
strategy literatures [10]. It has been demonstrated that implied that specialization improves organizational
advanced ICT can facilitate the acquisition of performance performance. Further, Martinez et al. [27] suggest that
data and motivates firms to increase their control and when firms improve their level of professionalization, they
monitoring efforts vis-a-vis their exchange partners [13]. may take advantage of their strengths and achieve better
For example, in the global IT industry, it has been shown performance. Thus, there is a positive linkage between
that ICT systems can help Dell to control the performance firm’s professionalization and performance. Finally, Ensley
metrics of their original design manufacturer (ODM) et al. [28] stated that there might be a positive relationship
partners and relinquish their behavior control against between vertical differentiation and firm performance.
ODM partners [14]. Finally, Jean [15] argued that ICT Subsequently, the following hypotheses are proposed: 
integration can enhance supplier performance given
certain circumstances. H1. ICT will have a significant impact on

Campbell et al. [16] implied a useful distinction organizational structure. 
between structural and structuring characteristics of H2. ICT will have a significant impact on firm
organizations. For example, the physical characteristics, performance.
such as size, span of control and ?at/tall hierarchy, are the H3. Organizational structure will have a significant
structural qualities of an organization. In contrast, impact on firm performance. 
structuring includes policies and activities occurring
within the organization members, such as formalization, Methodology
centralization, specialization, professionalization and Sampling: The target population of this study was top
vertical differentiation, that have received a great deal of and middle managers and experts of Consultant Engineers
attention (because of their impact on organizational Firms in Tehran during a two-week period in November
performance) [17]. Organizational structure is generally 2012. A confidence interval approach was used to
believed to be associated with firm performance [18]. determine the sample size, suggested by Burns and Bush

Spanos et al. [19] indicated a significant influence of [29]. With 50% of the estimated variability in the
business structure on firm profitability, while Tang et al. population [29], the sample size was set at 252 (n =252) at
[20] found that indeed the characteristics of organizational the 95% confidence level. Assuming a response rate of
structure affect organizational performance. Furthermore, 45% and unusable rate of 5%, a total of 504 (252) people
Tsai [21] claims that three of the structuring components, were approached to participate in the survey. A cluster-
formalization, centralization and specialization, are sampling plan was used to collect data. Two stages of
commonly considered to be important influences on sampling approach were used in this study: First we
organizational performance. Similarly, Meirovich et al. [22] provided a list of Consultant Engineers Firms in Tehran
found that formalization improves organizational and then a number of firms were selected randomly.
performance, which is also supported by Kim [10], as well Finally, subjects who were employed in those firms,
as Wang [23], who claims that when a firm characterized selected randomly to achieve estimated sample. The
by high formalization can, in fact, perform better than its majority of respondents were female (60.3%). Further, 45.6
competitors. Formalization enables the creation of percent of respondents aged between 20 and 29 years old
organizational memory of best practices, which, in turn, and  62.3 percent of the respondents had bachelor degree.
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Fig. 1: The proposed conceptual model

Table 1: Sample profile

Characteristic Percent Frequency

Gender
Male 39.7 100
Female 60.3 152

Age
20-29 years 45.6 115
30-39 years 36.1 91
40-49 years 11.5 29
50 and above 6.7 17

Education
Diploma 8.3 21

Associates Degree 8.3 21

Bachelor 62.3 157

Master 21 53

Ph.D or above 0 0

Marital status
Single 44.8 113

Married 55.2 139

Management level
Expert 69.4 27

Middle manager 19.8 50

Top manager 10.7 175

Employment type
Official 11.5 29

Contract 9.5 24

Arbitrary 79 199

In terms of marital status, 55.2% of the respondents were
married. Additionally, the majority of respondents were
arbitrary (79%). Finally, 69.4% of respondents were
experts (Table 1). 

Instrument: The survey questionnaire consisted of four
major sections. The first section included questions
relating to demographic information of the  respondents.

The demographic items included age, gender, marital
status, type of employment, organizational level and
education. The second section was developed to assess
using information and communication technology (ICT)
in the firm. The items of ICT were adapted from
Tavitiyaman et al. [30] to reflect the effects of ICT in the
organization. ICT items included speed (four questions),
ease of use (four questions), diversity (four questions),
trust (four questions), accuracy (four questions) and cost
effectiveness (four questions). The third section was to
identify the attributes of organizational structure
including centralization (four questions), formalization
(four questions), specialization (four questions), hierarchy
of authority(four questions), complexity (four questions),
employees structure (two questions), professionalism
(four questions) and standardization (four questions). A
total of 30 items were derived from other researchers
namely Koontz and Weihrich [31], Mensing [32], Lotti et
al. [33] and Morales et al. [34] due to the closer link with
our research. Finally, the items of firm performance were
adapted from Panayides [35] and Morales et al. [34]. The
performance items included performance from financial
perspective (four questions), customer perspective (four
questions), internal process perspective (four questions)
and innovation and learning perspective (four questions).
All items were first translated into Persian by the
researchers and were measured with a five-point Likert
scale ranging from strongly disagree (1) to strongly agree
(5). Further, the respondents were asked to answer the
question in two situations: current and desired. A pilot
test was performed to assess how well the survey
instrument captured the constructs it was supposed to
measure and to test the internal consistency and reliability
of questionnaire items. The first draft of the survey
instrument was distributed to 50 randomly selected
respondents. A total of 50 questionnaires were collected
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at the site. The results of the reliability tests for each factor loadings will be assigned to describe the respective
dimension showed that Cronbach’s alpha was 0.956 for factors. Therefore, variables that have low loadings on
ICT items, 0.951 for organizational structure and 0.902 for respective factors are constrained to zero [36]. According
firm performance, indicating above the minimum value of to Carmines and Zeller (1979), the acceptable threshold for
0.70, which is considered acceptable as a good indication factor loading is 0.3 or above. Consequently, variables
of reliability [36]. Based on the results of the pilot test and with loadings less than 0.3 will be constrained to zero.
feedback from professors, the final version was modified Results of confirmatory factor analysis and means in
considering questionnaire design, wording and current and desired situations are presented in Table 2.
measurement scale. Based on the confirmatory factor analysis, all of variables

Analytical Procedure: The statistical procedures and t values indicate that all loadings are significant at 0.001.
measures used in this paper are methodologies The retained variables will be used in estimating a model
recommended by Hair et al. [36] and Khong and via SEM method. 
Richardson [37]. These methodologies aim to find the
causal relationships among ICT, organizational structure SEM: SEM is a model analysis technique encompassing
and firm performance. The procedures and measures are: methods such as covariance structure analysis, latent

Confirmatory factor analysis analysis and linear structural relation analysis [36].
Structural equation modelling (SEM) Generally, SEM is used to estimate ‘‘multiple and

Findings represent unobserved concepts in these relationships and
Confirmatory Factor Analysis: When conducting account for measurement error in the estimation process’’
confirmatory factor analysis, variables are assigned to [36]. SEM is particularly useful in this paper because it
specified factors. It is  common  that  variables  with  high can estimate “a series  of  separate,  but  interdependent,

were retained. Most item loadings are larger than 0.3 and

variable analysis, confirmatory factor analysis, path

interrelated dependence relationship and the ability to

Table 2: Loadings of the confirmatory factor analysis in current and desired situations
Current situation Desired situation 
------------------------- -------------------------

Factor Dimension Label Mean Factor loading Label Mean Factor loading
Information and communication speed RTS1 3.42 0.65 ETS1 4.40 0.61 0.956
technology RTS2 3.49 0.70 ETS1 4.40 0.77

RTS3 3.65 0.64 ETS1 4.47 0.70
RTS4 3.71 0.77 ETS1 4.41 0.64

ease of use RTE1 3.49 0.54 ETE1 4.46 0.61
RTE2 3.59 0.68 ETE2 4.37 0.77
RTE3 3.69 0.69 ETE3 4.43 0.70
RTE4 3.65 0.75 ETE4 4.42 0.64

trust RTR1 3.36 0.68 ETR1 4.17 0.72
RTR2 3.39 0.82 ETR2 4.21 0.71
RTR3 3.44 0.83 ETR3 4.23 0.80
RTR4 3.40 0.72 ETR4 4.17 0.69

cost effectiveness RTC1 3.39 0.62 ETC1 4.21 0.74
RTC2 3.44 0.67 ETC2 4.31 0.71
RTC3 3.39 0.78 ETC3 4.25 0.75
RTC4 3.42 0.78 ETC4 4.28 0.78

diversity RTV1 3.29 0.75 ETV1 4.10 0.76
RTV2 3.31 0.83 ETV2 4.09 0.81
RTV3 3.32 0.70 ETV3 4.18 0.77
RTV4 3.33 0.71 ETV4 4.24 0.62

accuracy RTA1 3.45 0.74 ETA1 4.23 0.68
RTA2 3.50 0.77 ETA2 4.17 0.77
RTA3 3.58 0.82 ETA3 4.34 0.78
RTA4 3.44 0.75 ETA4 4.31 0.73



World Appl. Sci. J., 20 (4): 605-614, 2012

610

Table 2: Continued

Current situation Desired situation 
------------------------- -------------------------

Factor Dimension Label Mean Factor loading Label Mean Factor loading

Organizational structure formalization RSF1 3.69 0.38 ESF1 4.19 0.49 0.951
RSF2 3.78 0.71 ESF2 4.48 0.79
RSF3 3.23 0.68 ESF3 4.38 0.62
RSF4 3.77 0.63 ESF4 4.43 0.81

specialization RSS1 3.79 0.61 ESS1 4.47 0.64
RSS2 3.52 0.51 ESS2 4.37 0.37
RSS3 3.55 0.53 ESS3 4.33 0.77
RSS4 3.77 0.78 ESS4 4.42 0.70

centralization RSCE1 3.47 0.61 ESCE1 4.35 0.65
RSCE2 3.40 0.74 ESCE2 4.43 0.74
RSCE3 3.32 0.64 ESCE3 4.29 0.66
RSCE4 3.49 0.66 ESCE4 4.41 0.77

hierarchy of authority RSH1 3.58 0.71 ESH1 4.54 0.72
RSH2 3.53 0.64 ESH2 4.43 0.76
RSH3 3.54 0.65 ESH3 4.31 0.63
RSH4 3.58 0.68 ESH4 4.38 0.73

complexity RSC1 3.50 0.64 ESC1 4.36 0.74
RSC2 3.62 0.82 ESC2 4.33 0.76
RSC3 3.46 0.49 ESC3 4.08 0.67
RSC4 3.58 0.68 ESC4 4.39 0.73

Professionalism RSP1 3.88 0.57 ESP1 4.57 0.52
RSP2 3.36 0.54 ESP2 4.36 0.70
RSP3 3.67 0.77 ESP3 4.43 0.66
RSP4 3.30 0.71 ESP4 4.50 0.68

standardization RSST1 3.78 0.70 ESST1 4.50 0.66
RSST2 3.43 0.44 ESST2 4.12 0.43
RSST3 3.46 0.68 ESST3 4.36 0.70
RSST4 3.70 0.72 ESST4 4.32 0.65

employees structure RSR1 3.37 0.62 ESR1 4.32 0.56
RSR2 3.73 0.66 ESR2 4.42 0.80

Firm performance financial perspective RPC1 3.32 0.81 EPC1 4.48 0.62 0.902
RPC2 3.76 0.75 EPC2 4.52 0.71
RPC3 3.63 0.81 EPC3 4.58 0.90
RPC4 3.23 0.62 EPC4 4.33 0.74

customer perspective RPF1 3.11 0.56 EPF1 4.40 0.68
RPF2 3.17 0.75 EPF2 4.35 0.72
RPF3 3.18 0.87 EPF3 4.34 0.78
RPF4 2.87 0.68 EPF4 4.29 0.72

internal process 
perspective RPP1 3.34 0.62 EPP1 4.32 0.65

RPP2 3.20 0.56 EPP2 4.30 0.69
RPP3 3.36 0.68 EPP3 4.45 0.78
RPP4 3.35 0.64 EPP4 4.43 0.77

innovation and 
learning perspective RPI1 2.97 0.72 EPI1 4.53 0.69

RPI2 3.44 0.73 EPI2 4.51 0.76
RPI3 2.80 0.63 EPI3 4.26 0.59
RPI4 3.64 0.61 EPI4 4.65 0.59
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Model fit statistics in current situation: =298.1, d.f=127, Normed =2.347, RMSEA = 0.073, RMR= 0.036, GFI= 0.884,  CFI=  0.956,  IFI=0.956,2 2

RFI= 0.910, NFI = 0.926

Fig. 2: Standardized path coefficient in current situation

Model fit statistics in desired situation: =263.3, d.f=125, Normed =2.107, RMSEA = 0.066, RMR= 0.014, GFI= 0.899, CFI= 0.972, IFI=0.973,2 2

RFI= 0.937, NFI = 0.949

Fig. 3: Standardized path coefficient in desired situation
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Table 3: The results of hypotheses testing

Situation Hypothesis Independent variable Dependant variable Estimate t-value S.E Result

Current H1 ICT Organizational structure 0.443 0.565 7.568 0.059 Supported

H2 ICT Firm performance 0.200 0.204 2.864 0.070 Supported

H3 Organizational structure Firm performance 0.669 0.534 6.373 0.105 Supported

Desired H1 ICT Organizational structure 0.533 0.675 10.765 0.050 Supported

H2 ICT Firm performance 0.041 0.052 0.786 0.053 Rejected

H3 Organizational structure Firm performance 0.736 0.724 9.466 0.078 Supported

multiple regression equations simultaneously” in a situation has a significant effect on organizational
specified structural model [36]. Therefore, SEM is the structure ( = 0.675, t=10.765). However, the effect of ICT
most suitable analysis to estimate the strength of causal on firm performance in desired situation was not
relationship among information technology, significant ( = 0.052, t=0.786). Finally, the results of SEM
organizational structure and firm performance. In revealed that organizational structure in desired situation
estimating the goodness-of-fit indices (GFI) for is positively related to firm performance ( = 0.724,
measurement and structural models,  (chi-square) test t=9.466).2

was used. In addition, the root mean square error of
approximation (RMSEA) was used as an absolute fit CONCLUSION
index. The incremental fit index (IFI), the Tucker-Lewis
index (TLI) and the comparative fit index (CFI) were used This study aims to understand how ICT affects
as incremental fit indices. For GFI, RFI, CFI and TLI, organizational structure and consequently, firm
coefficients closer to unity indicate a good fit, with performance. Results revealed that ICT has a significant
acceptable levels of fit being above 0.90 [38]. For root effect on organizational structure in both current and
mean square residual (RMR) and RMSEA, evidence of desired situation. It influences the elements like
good fit is considered to be values less than 0.05; values formalization, specialization, hierarchy of authority,
from 0.05 to 0.10 are indicative of moderate fit and values centralization, professionalism, complexity,
greater than 0.10 are taken to be evidence of a poorly standardization and employee structure. This finding is
fitting model [39]. Figure 2 and 3 show the specified consistent with previous researchers’ findings such Miller
relationship  between  ICT,  organizational  structure   and [7] and Spanos et al. [19]. The findings also suggest that
firm performance in current and desired situations. For organizational structure of Consultant Engineering Firms
both situations, the overall model fit was good. is associated with firm performance in both current and

Hypotheses Testing: All tests are directional t-tests of the works performed by Jacobides and Croson [13] and Jean
critical ratios of the regression weight estimates over the [15]. Furthermore, our study showed that ICT directly
estimates of their standard errors provided in the AMOS affects firm performance in current situation. However, the
output. As shown in Figure 2, all of three paths specified direct effect of ICT on firm performance was not
in the hypothesized model for current situation are found significant in desired situation. In fact, ICT had an indirect
to be statistically significant. effect of firm performance through organizational

As predicted, H1 was largely supported by the data structure in the situation. 
of this study, in that ICT in current situation has a Our finding supports the results of previous studies
positive and significant effect on organizational structure on the relationship between ICT and firm performance
( = 0.565, t=7.568). As predicted by H2, ICT was [23,28]. With respect to the relationship between ICT and
supported by the data, in that ICT in current situation has organizational structure, the results reveal a rich set of
a positive and significant effect on firm performance ( = significant direct associations. Overall, our findings imply
0.204, t=2.864). The structural equations results supported that ICT is linked to a structural environment
H3. The results are shown in Table 3. As predicted by H3, characterized by open organization and flexibility.
organizational structure in current situation was positively Organizations are part of an open system and changes to
related to firm performance ( = 0.534, t=6.373); supporting new information and communication technologies in the
H3. The hypotheses were also tested by desired situation external environment necessitate that organizations adapt
data. According to Figure 3 and Table 3, ICT in desired to  these  changes.  The  analysis of the  case  study  data

desired situation. This finding is also in line with previous
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supports this evidence that Consultant Engineering Firms REFERENCES
are adapting to its environment. It also indicates that this
is an ongoing process. The organization must adapt at the
level of structure and performance. As the organization
adapts its structure to incorporate new technologies, the
roles of the various departments have also shifted to
include new responsibilities. This structural change has
been followed by a shift in the organization’s
performance.

The resistance to change is lessening and there is a
higher level of communication and co-operation between
the departments. Further, the advances in information and
communication technologies have created greater
uncertainty and turbulence in an organization’s external
environment. In a turbulent environment, the process of
adaptation is necessary for survival. The integration of
technology has affected the Consultant Engineering
Firms’ organizational structure, exemplified by the
adaption of lateral relations for decision-making. The
hierarchy and distribution of decision-making power has
changed with the integration of the new technologies.
Participation in this process has significantly increased.
ICT serves a paradoxical function. On one side, it
deteriorates business performance, if simply seen as an
ICT investment without paralleling managerial support
processes [15]. On the other side, it may help, if leveraged
by appropriate business and management processes to
facilitate governance relationships and balance the power
between key players. It is also quite important to point out
that ICT may not have a direct effect on firm performance,
as originally envisaged by managers and researchers, but
is suggested to be mediated by coordination, control and
opportunism processes [15]. 

From a managerial perspective, although
organizational structure and ICT affect business
performance separately, their impact is significantly higher
when they are aligned. Managers have to choose the
appropriate ICT infrastructure (related to their
organizational structure). Further, managers have to make
sure that ICT is utilized in such a way to empower
organizational structure and to improve business
performance. Future research could examine the
complementarities between ICT and organizational
factors, particularly the firm’s dynamic the firm’s dynamic
capabilities, which form a resource-based perspective,
constitute the fundamental basis for creating and
sustaining competitive advantage. Our use of perceptual
measures (such financial performance) needs to be
considered as a weakness. Future research can use
objective measures to investigate the relationship among
the research variables. 
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