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usage among Jordanian firms still in early stage. This study employed a self-
administered questionnaire survey for data collection purpose. The research model
was validated based on the responses from 221 large firms in Jordan. Making an overall
40% response rate, and were analyzed using Partial Least Squares Structural Equation
Modelling (PLS-SEM). The outcomes of this study show all technological, organizational
and environmental factors used in this study were found to have influenced e-
procurement usage among businesses. Furthermore, a significant positive association
existed between e-procurement usage and firm performance. To conclude, this study
has provided important insights to the government which could assist in designing and
initiating suitable policies and programs to enhance the level of diffusion.
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1. Introduction

The performance of Jordanian firms still underperforming and still needed more techniques to
enhance their performance and increase their competitiveness around the world [1]. The firms
experience extraordinary performance in commercial operations when they apply information
technology (IT) as a business model and use electronic supply chain management operations [2]. To
improve the firms’ performances, they must consistently enhance their interior procedures and
operations. The purchasing process which involves the incursion of enormous administrative
expenses between buyers and suppliers is one of the cost-intensive operational chains. To overcome
such predicament and minimize the business cost, many firms have adopted e-procurement to
simplify the complication of the procurement process [3]. E-procurement system seeks to achieve
greater efficiency in the firm performance, by enhancing the performance of purchasing process [4].
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E-procurement enables the organization to reduce business costs, reduce purchasing time,
accessing wider markets and streamlining purchasing processes [5]. E-procurement has provided an
opportunity for top managers to boost the profitability and competitiveness of the businesses by
smooth purchase order processes, expanding supplier bases, simplifying purchase payment and
reducing cost [6]. Given the potential benefits of the e-procurement system, numerous companies
worldwide have already adopted e-procurement in an attempt to leverage this to survive in the
present competitive environment.

E-procurement define as an organizational application of IT in setting up agreements, facilitate
the Business to Business (B2B) procuring transactions for goods and services, and requesting price
quotation [7-10]. E-procurement is a Business to Business (B2B) purchasing practice (Teo, Lin, and Lai
(2009b). According to De Boer, Harink, and Heijboer [12], e-procurement is consisting of many
functions, which includes e-sourcing, e-tendering, e-information, e-auction, e-MRO, Web-based
enterprise resource planning (ERP) and e-collaboration.

In the past decade, the value of e-procurement worldwide has increased rapidly. According to
the United Nations Conference on Trade and Development (UNCTAD), the estimated volume of e-
procurement worldwide in 2013 was more than $15 trillion. More than 33% of the total volume was
generated by the United States, the People’s Republic of China, Japan, and the United Kingdom [13].
Based on these figures, the growth of e-procurement is accelerating in the developed countries
rather than the developing countries.

Jordan is a developing country, the e-procurement usage in Jordan has grown significantly over
the last few years [4]. As a developing country, Jordan shows readiness for e-procurement compared
to other developing countries; however, there are still limitations to e-procurement usage in Jordan
[14]. Although with the growth of e-procurement in Jordan, there are many challenges enforced to
use e-procurement [14]. Despite the benefits of e-procurement usage, Ministry of Information and
Communications Technology [15] in Jordan found only 27.6% of the businesses use e-procurement
system. In addition, research in the Middle East region is limited, especially for Jordan. This present
paper fills the research gap by examining the determinants that influence e-procurement usage in
Jordan.

This paper investigates the subject of whether the e-procurement usage influence on the firm
performance among large firms in Jordan, by using the Resource Based View (RBV) theory, which
intensive usage IT such as e-procurement system lead to a greater level of value and impact on firm
performance [16]. In addition, this paper investigates the influence of Technology-Organization-
Environment (TOE) factors on the e-procurement usage, through Diffusion of Innovations (DOI)
theory and TOE framework.

This study offers several contributions to researchers and practitioners. For researchers, this
study has incorporated DOI theory, TOE framework and RBV theory to examine key elements that
facilitate or inhibit the firms to e-procurement usage and impact of e-procurement usage on firm
performance, and to improve our comprehension of the current e-procurement usage among
Jordanian firms. As for the practitioners, this study focuses on TOE factors that promote greater use
e-procurement and to offer a number of suggestions to senior management to facilitate greater
diffusion of e-procurement technologies.

2. Theoretical Foundation

This present paper seeks to investigate the usage of e-procurement and its performance in terms
of an organizational viewpoint. The majority of influencing determinants come from two distinct
perspectives. Firstly, perspective covers the intra-organizational determinants while the second
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perspective studies the institutional perspective that influences the decision of application [17].
Intra-organizational studies investigate the determinants that influence the assessment of
organizational capability and innovation desirability by assessing the characteristics of innovation
[17]. Meanwhile, the institutional perspective considers the organizational behavior is influenced by
the social context in which the organizations operate [17]. The first research approach focuses on the
variables influencing innovation usage decisions while the second approach examines the
antecedents and the impact of innovation usage.

With regard to the first approach, reviewing the earlier literature suggests that the DOI theory
and TOE framework provide a useful starting point to look at e-procurement usage. The second
approach grounded on the rationale of RBV that firms create value and impact by combining various
resources that are economically difficult to imitate or valuable across firms [18]. DOl theory proposed
by Rogers [19] evaluated innovation by using five characteristics known as innovation attributes,
namely, relative advantage, compatibility, complexity, observability, and trialability. Nonetheless,
studies show that three determinants — relative advantage, compatibility, and complexity are
consistently associated with technology usage [18,10]. Hence, these determinants were used in this
paper.

Organizational characteristics also explain the role in determining the efficiency of innovation
[17]. It facilitates assessment of an organization’s ability to successfully use any type of innovation
[20]. According to previous studies, one of the most important organizational factors that help firms
to usage innovation is organizational readiness [17,21,22]. Information System (IS) committee
another organizational factor may help organization to usage e-procurement through reviewing and
monitoring management's strategies for developing or implementing new technologies and
reviewing the post-implementation results of all key technology projects [23]. In terms of
environmental factors that are associated with IS usage, the literature has identified many factors
that affect the usage decision. Two major external pressures encountered by businesses are
competitive pressure and government supports [24]. According to Al-qgirim [25], the Jordanian
government did not support any technical or financial support to motivate IT. Hence, this study
focuses the role of government on issue the rules and regulations which can promote the usage of e-
procurement among businesses.

The TOE framework considers three contextual determinants- technological, organizational, and
environmental that could impact the management’s decision on innovation adoption in terms of e-
procurement. Hassan, Tretiakov, Whiddett, and Adon [26] stated that the TOE serves as the
fundamental framework that enthused most previous research in the explanation of precursors of e-
procurement usage. The present study combined the DOI theory, TOE model with the RBV theory in
the research framework. RBV theory work to explain the relationship between e-procurement usage
and its perceived impacts. Innovation impact depends on the extent to which innovation is used to
support key activities of the firm’s value chain [16]. The greater the use, the more likely the firm is to
develop unique impact from its innovation [27]. RBV provides a theoretical basis for linking e-
procurement use and impact [16].

3. Conceptual Framework and Hypotheses

The present study’s conceptual framework incorporates DOI theory, TOE framework, and RBV
theory. This paper investigates factors influencing the use of e-procurement among large Jordanian
firms as well as the impact of e-procurement usage on the firm performance. The three main factors
that influence on e-procurement usage are examined from the contexts of technology, organization,
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and environment. The hypotheses of the study play a major role in completing the research model.
Figure 1 exhibits a research framework.

Technological Factors
Relative advantage X

H1
Compatibility
Complexity H2

H3
Organizational Factors \

oot : E-procurement H8 Firm
Organizational readiness H H4 > P >
Usage Performance

IS committee 1 H5
Environmental Factors HA /
Competitive pressure
Rules and regulations H7

Fig. 1. Research framework

3.1 Technological Factors

In terms of technical factors that are associated with e-procurement usage, the literature has
identified many technical factors that affect the usage of e-procurement.

3.1.1 Relative advantage

Rogers [28] defined relative advantage as the degree of which an innovation is acknowledged as
more advanced than its successor. Relative advantage and adoption/application behaviors are found
to be positively related [29, 30]. It is argued that if a firm perceives that e-procurement brings little
benefit, then implementation of such system would be pointless. Thus, this study hypothesizes the
following:

H1: Relative advantage has a positive influence on e-procurement usage.

3.1.2 Compatibility

Moore and Benbasat [31] defined compatibility as the “the degree to which an innovation is
perceived as being consistent with the existing values, needs, and past experiences of potential
adopters” (p. 195). E-procurement usage demands new skills and methods to use it correctly [32].
The perceived compatibility of e-procurement usage could increase the usage. Thus, this study
hypothesizes the following:

H2: Compatibility has a positive influence on e-procurement usage.
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3.1.3 Complexity

Rogers [28] defined complexity as "the degree to which an innovation is perceived as difficult to
understand and to use" (p. 257). Al-Hudhaif and Alkubeyyer [33] argued that when the complexity of
innovation increases, the rate of IT usage decreases. Thus, this study hypothesizes the following:

H3: Complexity has a negative influence on e-procurement usage.

3.2 Organizational Factors

The organizational factor represents different mechanisms, structures, and characteristics that
influence the propensity of adoption and assimilation of an innovation [34].

3.2.1 Organizational readiness

Organizational readiness refers to the capability of an organization in adopting new technology.
The key barriers to e-procurement systems adoption are the inability to obtain skills and talents in
new technologies, and inadequate training and education [35]. Thus, it is argued that the
organization has a higher tendency in applying e-procurement if it has greater readiness. Thus, this
study hypothesizes the following:

H4: Organizational readiness have a positive influence on e-procurement usage.
3.2.2 IS Committee

IS committee is described as a group of IT specialists in the business who comprehend and are
devoted to the vision and mission as well as strategic planning of the business [4]. IS committee act
to investigate the effects of the several dimension such as employee knowledge, skills, and culture
of alignment IS and should take account of as it is important for the firms in using IT [36]. Therefore,
the organizations that take on IS decisions on IS committee opinion are more likely to achieve success
in e-procurement usage. Thus, this study hypothesizes the following:

H5: IS committee has a positive influence on e-procurement usage.

3.3 Environmental Factors

Jeyaraj et al., [37] defined environmental factors as exterior elements that are out of the firm’s
top management control. Researchers found the environmental factors influence to adopt and usage
innovations by businesses, the environmental factors examine the organization’s external landscape
[34]. According to Sutanonpaiboon and Pearson [24] two major external pressures encountered by
businesses are competition pressure and rules and regulations by government.

3.3.1 Competitive pressure

Zhu and Kraemer [16] reported that the competitive pressure will push organizations to provide
guicker responses to customers’ needs, shorten lead times and offer a better level of customization.
Previous research has found that competitive pressure is statistically significant in affecting
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technology adoption and use [38, 39, 11]. Lutfi et al. [39] argued that competitive pressure is also the
key determinants of IT application. Thus, this study hypothesizes the following:

H6: Competitive pressure has a positive influence on e-procurement usage.
3.3.2 Rules and regulations

Daoud and Ibrahim [4] defined rules and regulations as the acts and laws enforced by the
government to manage e-procurement application in business. Previous research has shown that on
the purview of rules and regulations, assistance and incentives can support the application of
innovations [40, 16]. Thus, it is suggested that rules and regulations are critical in supporting e-
procurement, promoting its application and managing several limitations that inhibit its application
in organizations. Thus, this study hypothesizes the following:

H7: Rules and regulations have a positive influence on e-procurement usage.
3.4 E-Procurement Usage and Firm Performance

The ultimate goal of using e-procurement for any firm is to improve the firm’s performance.
Based to Teo and Lai [41] with the more extensive use of e-procurement systems, the benefits of e-
procurement will increase by internal efficiency, managerial effectiveness, cost reduction, and
coordination improvement [42]. In the present study, authors use RBV theory to suggest a positive
link between e-procurement usage and performance impact. Hence, it is expected that the more
usage of e-procurement, will increase the impact on firm performance. Thus, this study hypothesizes
the following:

H8: E-procurement usage has a positive influence on firm performance.

4. Research Method

This paper studies the impact of e-procurement usage on firm performance and to investigate
the TOE factors that influence e-procurement usage among Jordanian firms. The research population
covers the companies listed with Jordanian Companies Control Department (CCD) with huge
registered capital. The reason for this is that e-procurement system technologies are sophisticated
of which significant technical and financial resources are needed to adopt such technologies [26,43].
A correlation is found between e-procurement system usage and high transaction volumes [44,45].
These parameters tend to occur in companies with sufficient resources, and there is a higher chance
that such companies have huge registered capital [38,46,47]. Jordanian CCD’s database served as the
source of sample list in this paper. This directory consists of about 176,000 companies and it divides
the companies in terms of the size of capital used. The sample restricted to large companies with
registered capital equal to or more than JD 5,000,000 [38]. Therefore, the final population consisted
of 566 companies. In this study, the entire population is included as the sample. In other words, the
sample size is equal to the population size. This method was used due to the small population size
(566 companies) and generally low response rate in Jordanian context where the response rate is
30% [38].

The data was obtained using a questionnaire survey. seven-point Likert scale was used to
measure the research constructs because it's more useful than others as it increases the variance in
the measures and provides a much broader range of options [48]. A semantic differential scale
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ranging from strongly disagree (1) to strongly agree (7), with the exception of the items regarding e-
procurement usage activities which were measured on a seven-point semantic differential scale
ranging from not used (1) to used very extensively (7). All main latent constructs that were adopted
from previous research. Authors have engaged a forward-backward- translations procedure as to
ensure the translation of the survey questionnaire from English to Arabic is accurate, free from bias
and eliminate any discrepancies [49]. Authors had pre-tested the instrument with academicians in
the area of e-business as well as purchasing managers of large firms in Jordan. Then, for the purpose
of pilot testing, the instrument was tested with 34 selected firms.

For data collection purpose, the questionnaires were distributed by hand, distributing the
guestionnaires by hand enables the researcher to gather all completed responses in a short period
of time, and allows the researcher to respond immediately to any inquiries that the respondents
might have [50]. The questionnaires were distributed to 548 firms (18 firm’s unreachable). After eight
weeks, 238 responses were obtained with 5 responses were excluded due to incomplete information.
Additionally, twelve of the cases was considered as outliers and therefore be deleted. This reduced
the usable number of responses to 221 (40% response rate). Nevertheless, as indicated by Hair, Hult,
Ringle, and Sarstedt [51], the total responses received fulfills the minimum samples required to test
the model using Partial Least Square-Structural Equation Modeling (PLS-SEM).

5. Data Analysis

PLS was used to test the proposed model. As an SEM technique, PLS can simultaneously test the
measurement model and the structural model [52]. Likewise, PLS has the potential to work with very
complex models with a hierarchical structure model and a high number of indicators, constructs, and
relationships [53-54]. Moreover, PLS avoids small sample size problems and has less strict
assumptions of normality distribution and error terms [55]. Therefore, it can be useful in some
conditions when other approaches are not. It is this premise that this technique was used for the
purposes of this study.

The first step in PLS analysis process is to conduct reliability and validity tests of the measurement
model. The reported data indicate reliability and validity of all constructs as all scores exceeded the
thresholds value specified for Cronbach’s Alpha (CR), composite reliability (CR) and average variance
extracted (AVE) of 0.70, 0.70 and 0.50 respectively [50,56]. As shown in Table 1 below, the Cronbach’s
alpha of all constructs was greater than 0.70, which indicates that the measurements are reliable.
Furthermore, the composite reliability of all constructs was greater than 0.70. More importantly, the
AVE was greater than 0.50, and this indicates that the convergent validity was achieved for all
constructs. As presented in Table 2, all the squared roots of AVE on the diagonal line are reportedly
higher than the correlation coefficients between constructs, signifying discriminant validity at the
construct level. Therefore, it is safe to proceed with the structural model execution.

Authors have assessed the structural model by applying similar PLS algorithm. The significance of
path coefficients was calculated via bootstrapping technique generating 5000 resamples. Table 3
presents standardized path coefficients (B-values), the critical ratios (t-values), and the p-values (in
case of supported hypotheses) of each proposed hypothesis. Overall, all hypotheses were supported.
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Table 1
Constructs reliability and validity

Constructs CA CR AVE
Compatibility (COM) 0.926 0.944 0.773
Competitive Pressure (CPR) 0.936 0.959 0.886
Complexity (COX) 0.969 0.976 0.891
Firm Performance (FP) 0.964 0.967 0.650
IS Committee (I1SC) 0.941 0.962 0.894
Organization Readiness (OR) 0.955 0.967 0.881
Relative advantage (RA) 0.948 0.958 0.793
Rules and Regulations (RR) 0.926 0.947 0.819
Usage e-procurement (UEP) 0.974 0.976 0.612
Table 2
Discriminant assessment and correlation matrix.
coM CPR COX FP ISC OR RA RR UEP
Compatibility 0.879
Competitive Pressure 0.714 0.941
Complexity -0.345 -0.271 0.944
Firm Performance 0.731 0.657 -0.302 0.806
IS Committee 0.570 0.634 -0.346 0.551 0.946
Organization Readiness 0.709 0.617 -0.289 0.700 0.567 0.938
Relative advantage 0.499 0.468 -0.323 0.544 0.518 0.524 0.890
Rules and Regulations 0.701 0.632 -0.383 0.688 0.630 0.750 0.584 0.905
Usage e-procurement 0.771 0.700 -0.438 0.785 0.685 0.727 0.647 0.771 0.782

In terms of technological factors, relative advantage reported significant and positively related to
e-procurement usage and supported H1 (B= 0.181, t= 4.351, p<0.01), compatibility reported
significant and positively related to e-procurement usage (B= 0.266, t= 4.936, p<0.01), is supported
H2. Finally, complexity reported significant and negatively related to e-procurement usage and is
supported H3 (B= - 0.036, t= 2.771, p<0.01). In terms of organizational factors, organizational
readiness reported significant and positively related to e-procurement usage (B= 0.125, t= 2.183,
p<0.05), is supported H4, IS committee reported significant and positively related to e-procurement
usage (B= 0.148, t= 2.931, p<0.01), is supported H5. In terms of environmental factors, competitive
pressure reported significant and positively related to e-procurement usage (B= 0.113, t= 2.008,
p<0.01) and supported H6, rules and regulations also reported significant and positively related to e-
procurement usage (B=0.181, t= 2.888, p<0.01) and supported H7.

Finally, the results reported the e-procurement usage has a significant and positively related to
firm performance (B= 0.785, t= 25.877, p<0.01), Thus, H8 was supported. The explanatory power of
this study model is also shown in Fig. 2. The results indicate that e-procurement usage explains 61.7%
of the variances in the firm performance. Meanwhile, 77.7% of the variance in e-procurement usage
is being explained by the specified independent latent variables.
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Table 3

Results of the tested hypotheses

Relationships Beta Std. Err  t-value p-value Decision

Relative advantage -> E-Procurement Usage 0.181 0.042 4.351 0.000**  Supported
Compatibility -> E-Procurement Usage 0.266 0.054 4.936 0.000**  Supported
Complexity -> E-Procurement Usage -0.100 0.036 2.771 0.003**  Supported
Organization Readiness -> E-Procurement Usage 0.125 0.057 2.183 0.015* Supported
IS Committee -> E-Procurement Usage 0.148 0.051 2.931 0.002**  Supported
Competition Pressure -> E-Procurement Usage 0.113 0.056 2.008 0.022* Supported
Rules and Regulations -> E-Procurement Usage 0.181 0.063 2.888 0.002**  Supported
E-Procurement Usage -> Performance Impact 0.785 0.030 25.877  0.000**  Supported

Notes: Significant level at ** = p < 0.01; * p < 0.05

Compatibility

Relative gdvantage

0.266 0181

Complexity

o . e
Crganization

Readiness E-Proculement Performance

0/ P 0.181

Information

System
Committee 0

Competition
Pressure

Rules and
Regulations

Fig. 2. Coefficient of Determination (R?)

6. Discussions and Conclusion

One of the purposes of this study is to explore e-procurement usage impact on the firm
performance. Therefore, this study offers an integrated model that draws upon TOE framework to
explain e-procurement usage and RBV theory to explain the relationship between e-procurement
usage and its perceived impacts. The results found all TOE factors in this study have a significant
influence on e-procurement usage.

With respect to the technological factors, relative advantage has a positive and significant effect
on the e-procurement usage. This result supports Roger [28] argument that a characteristic of an
innovation influences on usage decision, and the result are consistent with the prediction of the DOI
theory and TOE framework. The finding that relative advantage affects extent of e-procurement use
is consistent with findings reported in broader literature on technology adoption and use e.g., [57,
58].
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This study also reveals that compatibility has a positive and significant effect on the e-
procurement usage. This result is consistent with the prediction of the DOI theory and TOE
framework. The finding supports the notion that the businesses perceive e-procurement as a
technical innovation where adequate manpower resources and computer competency enable e-
procurement usage more quickly and good impact [59,60]. The findings in this study consistent with
findings reported in literature on IT adoption and use e.g., [38, 61]. Moreover, complexity has a
negative effect on e-procurement usage in this study. The findings in this study consistent with
findings reported in previous studies, which indicate that raising the complexity of IT erodes the
innovation usage, this is consistent with Rogers [28] and prediction of the DOI theory and TOE
framework.

As for organizational factors, the results presented the organizational readiness and IS committee
have a positive effect on e-procurement usage. The findings in this study consistent with findings
reported in previous studies (e.g., [62,63], and prediction of the TOE framework. Those studies have
concluded that organization readiness as manifested by the widespread use of IT would speed up the
usage process. Suggesting that without sufficient organizational readiness, businesses will not be able
to use e-procurement. The IS committee encourages the general managers to take the decision to
use e-procurement system and the IS committee makes sure strategic planning paralleled with e-
procurement usage and this strategic planning must be paralleled with top management strategy.

With regard to the environmental factors, the results presented the competitive pressure and
rules and regulations have a positive effect on e-procurement usage. The findings in this study
consistent with findings reported in previous studies (e.g., [62,58,16], and the prediction of the TOE
framework. The competitor forces the firms to adopt and use new innovation, to be able to compete
in the local and global market [60]. The competitive environment surrounding the firms creates
significant motivation and constructive motivation to use e-procurement in order to grasp the tender
and business opportunity [56]. Meanwhile, the development of IT and the usage new innovation
requires new rules and regulations by the government to encourage the organizations to use new
technologies with business partner and competitors around the world.

Along with the research objectives, the result of data analysis shows that the e-procurement
usage has a positive and significant effect on the firm performance and this result is in line with the
prediction of RBV theory which intensive usage of IT lead to a greater level of impact and value.
Hence, the result implies that companies that use e-procurement would derive greater performance
than those companies with less usage e-procurement. This finding is consistent with the findings
reported by previous studies e.g. [64,41].

7. Research Implications

This research offers several theoretical and practical implications. The present study combined
the DOI theory, TOE model with the RBV theory in the research framework. RBV theory work to
explain the relationship between e-procurement usage and its perceived impacts. Meanwhile,
integrating DOl theory and TOE framework could help to explain the e-procurement usage
phenomena and to determine the factors that effect on the e-procurement usage. Following the
work by Hassan et al. [58] on the extent of use of e-procurement among SMEs in New Zealand, this
study measured the e-procurement usage through e-procurement functions. There are only a limited
number of studies on the e-procurement especially in developing countries [62,65,66] such as Jordan
[67,14].

With respect to the practical implication of the study, the developed and validated model
facilitates firms to identify salient factors that promote the more extensive implementation of e-
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procurement. could ensure the country with greater efficiency and productivity in the economy,
improve the competitiveness of Jordan around the world, and improve the development of the ICT
sector in Jordan.

8. Limitations and Future Research

Regardless of its contributions, readers should consider limitations of the study in generalizing
the results. This study represented several sectors in Jordan, the sample has relied on a list CCD
database. The population is only large firms that have capital equal or exceed 5 million JOD and thus
may not represent all of the companies working in Jordan. Future researchers can investigate the
impact of e-procurement usage on SMEs performance, and the factors that effect on e-procurement
usage in SMEs. Furthermore, the present study is cross-sectional in nature. This means that changes
over time that occur in the process of implementing e-procurement usage are not captured. In order
to understand the dynamics of change that take place when e-procurement usage implemented,
longitudinal studies may be adopted by future researchers intending to investigate the extent of IT
benefits actually experienced by users in the organization.
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