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Abstract

Construction .industry contributes significantly to the economy of many counfries, It is
responsible for the buildings and roads used by people in their everyday lives. However,
with the amount of construction projects increasing, the- nged to exchange relevant
documentation.and sharing of information among the industry stakeholders has increased
‘tremendously. Nevertheless, the introduction of e-procurement systems-in the construction
sector has addressed. the aforementioned issues. It has improved the efficiency and
effectiveness of the procurement cycle time to a greatér extent. This-system facilitates the

exchange of information in real timeé among stakeholders.

Despite the benefits of this system being realized, its adoption within the construction
1ndustry is still very slow.and it is clear that, e-procurement system is not being utilized. In
seeking reasons why c-procurement is progressin g slowly in the construction industry, this
study cxtended and tested e-procurement adoption model proposed by Gunasckaran and
Ngai [20] among construction companies in Botswana, so as to identify the factors that
influence the adoption of this system. The original model by Gunasekaran and Ngai
consists of four factors which include perceived barriers, perceived benefits, crifical
success factors and 'organ'izat'iional. performance. Nevertheless, taking into consideration
that, Gunasekaran and Ngai overlooked other potential factors in their model, the study
modified the original model to .add two factors which include, management readiness and

technology readiness in order to build a more comprehensive model.

The study depen‘ded entilfely on quantitative imethods to best answer the research
questions. Ini this investigation, the questionnaire was used to collect data from executive
managers, quantity surveyors and. project managers:of various construction companies. in
Botswana to obtain their views regarding the factors -1"11ﬂuencin'g_ the: adoption of e-
procurenient systemi, Data obtained from fhe questionnaire was recorded in SPSS software
and binornial logistic regression was used to validate the model and give insights into the
factors that significantly affect the adoptian of an e-procurement system. The study found
out that perceived barriers, organizational performance; management readiriess and
technology readiness affect e-procurement adoption 16-a gréater extent however, perceived
benefits and critical suiccess factors do- not show any relationship with e-procurement

adoption.
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Chapter 1

1.0 Introduction

Botswana as one-of the developing countries is flooded with a vast amount of construction
projects, including roads and buildings in an attempt to improve the livelihood of its
people. As a result, the construction industry has become a significant component of the
economy for many countries [17, [2], [3] and Botswana is no exception, This is because of
the contribution it niakes in creating employment, and facilitating rEgi'ona'l development
and innovation as stated by [3], [22]. However, with the increasing number of construction
works: every year, the need to exchange relevant documentation and demand for
information amorig relevant stakeholders have also increased which called for better

solutions to improve the procurément cycle time within the construction industry.

The technological developments have provided stakeholders within the constriction
indusfry with state of the art solution, which is better than the traditional methods of
procurement. In particular, the emergence of the internet, information and communication
technology (ICT) applications led companies to shift their operation from the traditional
way to the virteal e-world [4], [7]. The electronic procurement system or e-procurement
as it is called has changed the way the construction industry operatcs. It is ratheér important
to note that, e-procurément integration in construction is essential to improve cfficiency
and effectiveness [5], [11], [15], [16], [23]. For example, this systent is. helping the
majority of construction companies in developing countries to gain better access to

information, thus improving their dain'-bjusiuess operations [3], [6].

Furthermore, the system imiproves logistics and reduces operational costs by improving
supply-chain management within the construction industry [4). In addition, a number of
studies reported empirical evidence that. the adoption of this innovation has a positive
impact on sustainable development and improving the economy of the: courtry [1], [3],
[4]. Therefore, this system. heeds to be put inn use to creaté a platform that will enable
contractors and other stakeholders to easily connect, share and access information and also

allowing contractors to have greater control over the utilization of this innovation.



We should also bear in mind that, e-procurement adoption is no longer an afterthought,
rather it is a must. It is vital for companies to provide its customers with a cost effective
solution and life- cycle costs for sustainable value. This system-_a'liows customers to order
goods directly from their personal computers through. the web ini real-time, for examiple,
requests and orders are channelled through various: forms of databases, It also allows
individual employecs to search for items, check availability, place and track orders and

initiate payment of delivery [8], [9].

E-procurement has gained popularity not only within the construction industry, but also
countries have embraced this innovation especially in the public sector. This innovation is
adopted to deal with procurement activities within the public sector and further deal witl
issues relating to -accountability and trangparency. In the United States of America, the
system was reported in early 2000°s and by the end of the same year, almost all the state
functions have either adopted all forms if not some of the procurement processes, for
instance, some were involved in-.e-—biddin'g [41, [10]. In similar vein, a review conducted by
a-commonwealth of Australia, the national governments of Italy, New Zealand and
Western Australia revealed that, the use of e-procurement systems for public sector

activities in their countries is already in place [11].

In Africa, e~-procurement is the new inftervention for public scetor procutement activities
and it has gained po_pulal"ity. Countries like Tanzania has adopted this system to facilitate
e-advertising, e-contracting, e-payment, e-informing and e-evaluation in order to maintain
an online presence for all public procurement activities {12]. In Kenya, the government
has adopted the system to make sure that all public procurement activities are done on the
internet. Further, it is mandatory in Kenya for piocurement of all public goods, works ahd

services to be conducted using onling platforms.[11].

1.1 State of e-procurement in Botswana.

Also, in recent years, the government of Botswana has been looking for strategies to
diversify the economy by en'courag_i'n_g.organizati'olls from various industries and sectors to
participate in the adoption of electronic services. By African standards, Botswana has a
good degree of e-readiness [17], although the country’s networked readiness rankings
have been stagnant over the past years as can be observed from the Global Infoimation
Technology Report (GITR) of 2012 [18]. HoWev‘er,_ these rankings have not prevented the

country from fulfilling its initiatives of going eloctionic. The Public Procurement and
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Asset Disposal Board (PPADB), a pavastatal body under Ministry of Finance and
Development Planning introduced an integrated procurement management systein to
improve the public procurement process [2]. The rationale behind the infroduction of this
system was fo reduce the procurement cycle time ahd improve service delivery to various
stakeholders, i.e. the system was able to assist contractors in Botswana to submit their-
applications for registration’ onling; track status-of application, reccive netifications and

requests for rencwal of applications [2].

In conclusion, both the government-and construction industry share the. same experience
regarding the benefits realized due to the successful adoption of e-procurement system.
However, researchers have indicated that these industries differ regarding the drivers
leading to-its adoption [11], [13]. Forexample, in the construction industry, the system is
driven by technological, environmental and organizational factors [4]. The adoption of this
innovation in construction also Tequires resources and specialized skills. In addition, the
process requires a well-coordinated change management systems and training programs
[11]. Therefore, the availability of these resources together with well formulated initiatives
among companies will lead to the successful adoption of this system. Avgerou [19] argues
that, policymakers in -developing countries need to combine the adoption of new
technologies with a process of organizational ignovation appropriate to their local socio-

economic tontext as this will lead to the successful adoption of this system.

In spite .of their différences, these industries are both faced with an array of challenges
tegarding the adoption of this system. This counter argument is supported by evidence
from Corsi's [13] research, which he advocated that, the adoption of e-procurement comes
with a number of challenges. He sub grouped these challenges ‘into organizational and
economic-legal challenges. Organizational challenges include: restructuring difficultics
and resistance to change while economic-legal challenges include: regulatory framework,
technological requirement, capital requirement and the ‘general education levél of the
employees {14_}. 'Cons_e'qucntly_; these challenges have contributed to the slow adoption of
this system, particularly in the construction industry. Prior studies [5], [6] have indicated
that 1ts’ adoption 18 slow in construction and this is an indication that the system is not
being utilized. This calls for models that are comprehensive to explain factors that

influence the adoption of an e - procurement system within the construction industry.



[n an attempt to find out why e-procurement is progressing slowly, Gunasekatan & Ngai
[20] developed e-procurement adoption model which explained four factors that influence
the -adoption of this system whicl include perceived benefits, perceived barriers,
organizational performance and cfitical success factors, however, this model is criticized
based on the fact that it overlooked other potential factors that can predict the future
adoption of e-procurement system, In that regard, this. study has modified Gunasekaran
and Ngai model to add two factors which include management readincss and technology
readiness iw-order to build a more comprehensive model and has been used as a theoretical

foundation for his research.
1.2 Problem Statement

E-procurement has been identified as a key area where information systems enabled
inmovations yield significant benefits for organizations [21]. Regardless of the recognition
of the value of e- procurement systems, it is evident from the literature [5],.[6] that E-
procurement systems adoption in construction is slow especially in comparison to other

industries. This is a clear indication that thiis system is not being utilized.

In an attempt to address the aforementioned issue, Eadie et al. [5] examined the dfivers:
and barriers for e-proeurement in construction within Northern Ireland. Another study by
Gunasekaran & Ngai [20] developed a model to understand the factors that affect the
adoption of-an ¢ - procurement system dmong general goods and service firms in Hong
Kong. According to e-procurement adoption model, there are four factors that influence
the adoption of this system which include perceived benefits, perceived barriers, critical
success factors and organizational performance. However, this model. has never been
tested within the eonstruction industry, let alone in Botswana. Furthermore, the model was
criticized based on the fact that it overlooked other factors such as the availability of
technplogical resources within an o_rg_ani'zat'iOn and the readiness of managers in taking
risks.associated with e-procurement which plays a critical rolé when adopting the system.
Hence, the adoption of electronic procurement systems remains a critical area of

investigation in information systems research [22].

To find out why ¢-procurement is. progressing slowly in the construction industry, this

study tests e-procurement adoption model by Guuasekaran & Ngal [20] among



construction companies in Botswana. The study further modifies this model to add two
factors that were averlooked by priorresearches.
1.3 Objectives
1.3.1 General objective
To extend and test e-procurement ‘adoption model among construction coimpanies in
Botswarna.
1.3.2 Specific objectives
1. To assess the key factors in the original model that influence the adoption of the

system.

o

To assess the impact of technology readiness. and management readiness on e-

procurement system adoption.

3. To test and wvalidate c-procurement adoption model within the constriction

industry‘ih Botswana.
1.4 Research Questions

1. "'What are the key fdactots in the model influence the adoption of the system?
2. Does management and technology readiness influence the adoption of e-

procurement system?

Both questions 1 and 2 were hypothesized into influential relationships ‘to best answer

then:.

1. What are the key factors in the original model influence the adoption of the
system?
o- HI: Perceived benefits have a significant relationship with e-procurement
adoption.
o H2: Perceived batriers have a significant relationship with e-procurement
adoption,
o H3: Critical success factors have a significant relationship with e-
procurement adoption.
o H4: Organisational performance has a significant relationship with e-

procurement adoption.



2. Does management and technology readiness influence the adoption of e~

procurement system?

o H5: Management rcadiness has a significant relationship with e-
procurement adoption..
o H6: Technology readiness has a significant relationship with e-procurement

adoption.

1.5 Justification of study

The study is driven by the lack of comprehensive models in information systenis that
explain: the factors affecting the adoption of an é-procurement system within the
éonstruction industry. Prior studies in information systems’s literature have overlooked
other factors that give insights on why the system is progressing slowly, particularly in. the
construction setting. Therefore, this study contributes to the body of information systems
through extending Gunasekdran and Ngai model [20] by adding two factors. The
Gunasekaran and Ngai model have mostly concentrated on four factors which are limited
in terms of explaining the key factors that influence the adoption of e-procurcment System.
This study medified this model and added management and technolo gy readiness clements

in order to come up with a more comprehensive miodel.

Secondly, there is also a lack of empirical evidence within the construction industry to
support the underlying model. This is significant in a sense that, the research further
validates the e-procuremient adoption model within the construction Ii'nd_ustry which has
never been done before. It is anticipated that if the model works, 1t can be used to
overcome the problem of slow adoption of the system within the construction industry

through explaining the factors that influence the adoption this system.

The study of this naturé has never been done in the context of Botswana. This study gets
an insight into other factors affecting e-procurement a‘dqption among. construction
companies in Botswana. The study is one of its kinds and serve as guidance for the:
researchers (by proving-a model that can be used as a theoretical foundation for their
studies), managers (as it contributes to bettet understanding of their competitive
environment), software vendors (as it offers insights into the extent and the nature of

potential demand for their services) in Botswana.



1.6 Scope of the study

This ‘study solely focused on testing e-procurenient adoptien model to identify factors
influencing the adoption of e-procurement system within the copstruction industry, with
specific reference to large construction companies in Botswana. The roles or significance
of e-procurement system within the construction mdustry have been mentioned in section
1.0 and further explained in the literature review. Therc is a need to incorporate e-
procuretiient and its activitics within the construction industry to improve procurement
cycle time. Information technologics inclnding c-procurement has the ability to play a
fundamental rolein construction imdustry success and competitiveness, therefore it is vital
for managers to understand which forms.of e=procurement best align with the organisation

Strategies 1ti achicving both intra and inter firm integration..



1.7 Organization of the thesis

The thesis is organized into five chapters. Chapter one introduces the area under study,
together with state of e-procurement it Botswana and the background of the problem.
Chapter two gives insights into the concept of e-procurement, together with prior
empirical studies related to the factors associated with e-procurement adoption. Chapter
three focuses or methods, tools and fechniques applied in order to best answer the
research questions. Chapter four focuses on data analysis and presents the findings of the
rescarch, Chapter five discusses in defail the results of the study and further concludes the

research together with recommendations for further studies.



Chapter 2
2.0 Literature Review
2.1 Introduction
The literature seatch was undertaken to better clarify and understand the problem domain.
The literature review kelps in identifying the research gaps and relates the study to the.

trends of e-procurement adoption among construction companies:

The chapter is divided into six sections. Sccticn: 2.2 claborates on the value of the
construction industry and how this industry has contributed to-the economy-of countries..
Section 2.3 gives an insight into the concept of c-procurement, ;in_cludi_n_g its definitions,
types of e~-procurement innovations together with their functions and advaritages as stated

by carlier studies.

Section 2.4 is a literature review on the adoption of an e-procurement system in
construction, e-procurement adoption strategies presented by prior studies followed by
theoretical background which details the factors that influence the. adoption. of this system,
successes and failures. The model used to guide this study is further discussed and its
limitations are stated. Section 2.6 describes the underlying model in this research; the key
factors of the model are discussed in detail and a brief explanation on why this niodel is
extended. The chapter depicts literature gaps in section 2.8 from which this study seeks to

address and finally summarized in section 2.9.

2.2 Value of construction Industry

The construction industry worldwide often engages. in short-term activities in relation to.
project delivery. In other words, it can be defined as temporary i nature as its activities
run for a specific period of time -or have. start and finish time [253]. Nevertheless, this
industry contributes significantly in terms of the development process and economy in
both developed and developing countries. In support of this argument, a study by Mahinda
[25] posited that, the construction sector is one of the most significant contributors to the
economy of ‘many countries in terms of Gross. Domestic Produet (GDP). Empirical
evidence can be dérived from Agung [26] study which indicates that, the construction

sector constitutes about 40%-60% of GDP in most developing countries and alse



contribute up to one third of the investment in physical properties in the econoiny 6f most

developed countries.

The industry does not only provide finished products but-also a key source of employment
which generate job oppottunitics to millions of unskilled, semi-skilled and skilled labour.
This point is also sustained by the work of Khan [28], who states that, "‘-hig_h.-income or
developed countries produce 77 per cent of global construction output with 26 per cent
associated ‘with total employment™ [28]. In addition, a report by Gencva [29] indicates.
that, “low and middle income countries produce up to 23 per ¢ent of output and 74 per

cent of 'employmé'ni'-“..

As indicated by Mahinda [25], the construction sector plays a critical role in producing the
much needed infrastructure which include hospitals, schools; offices, houses and many
more buildings, including roads, airports, power systems; irrigation and agriculture
systems; telecommunications ete, This industry significantly contributes to economic
activities which often deal with the creation and renovation of physical properties which
are in the form of buildings; thercof, it shows how a given country’s economy is moving
[28]. These infrastructures are often used by many prodictive activities which include
services, .manuf'acturin‘gj utilities and othér industries, It is important to note that the
projects from this industry are. long lasting compared to other industries. For instance,
structures mostly in developed countries have an average life span of 80-90 years and in
many countries, there are buildings, brid_g_e's and other structures hundreds of years old

[27].

Even though the'value of the construction industry has been realized in many couniries,
without technologies and tools available in place, it is often difficult to manage daily
aperations more so that many stakeholders are involved in the construction projects to-be
delivered well in time. The industry is increasingly realizing the importance of mternet-
cnabled applications and is adopting many of such applications. This is further supported
by Mastor & Jabatan [30] who stated in their study-that, some companies have invested
congiderable amount of time and resources in the development arid adoption of e-
procurement systems. The industry stakeholders such as shareholders, contractors,
suppliers, subcontractors and -construction managers can have immediate access to
information and real time collaboration as facilitated by this application. This has led to

fundamental changes in the business processes associated with project delivery.
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2.3 Concept of e-procurement

As mentioned in (section 1.0), the use of the internét has offered the best opportunity for
e-procuremerit, which provides electronic alternatives to traditional paper-based processes
[31]; [36]. According to Thomson & Singh [32], traditional means of conducting
purchasing pracesses can be very inefficient and often more complex. Therefore, the use
of electronic services in procurement processes can be advantageoiis and a better solution
to address the shortcomings offercd by the traditional processes. Thomson & Singh [32]
finther emphasized that, thc increased adoption of the internét for business use led
different organizations to migrate from traditional paper-based processes- to e-

procurement.

There are many ¢-proeurement definitions from the literature; some authors advocate that,
“e-procurement is the streamlining of the procurement process by climinating paper-based
documnents and rather conducting parts or all of the purchasing process via web-based
commurication systems” [33]. For some authors, e-mail ordering is perceived as part of-
e-procurement, others emphasize the act of ordering onlirie and some refer e-procurenient
as ordering software [33], [34]. Nevertheless, there is no universal definition of the
conoept of e-procurement. For example, Tatsis et al. [34] define -e-procurement as “tlic
'integrat'it)n, rianagement, -automation, optimization and enablement of an organization’s
procurement process, using electronic fools and technologies, and web-based
applications.” While De Boer et.al, [35] posited e-procurement as a tool that, “facilitates,
simplifies and enhdnces ‘the buying process on several levels and ofien includes multiple

functionalities, such as e-sourcing and e-tendering”.

These definitions are often used interchangeably;-however, this study puts more emphasis.
on -e-procurement in the construction industry, which often dwells on seven forms of
procurement inrovations. According to Tran & Huang [37], there are seven different
innovations in construction e-procurement which. include e-informing, e-tendering, e-
-awarding, c-catalog, e-invoicing, c-contracting. and e-paymerit. These e-procutement
innovations can support specific procurement processes and ah organization may adopt
only one or many of the e-procurement innovations simultaneously into their organization

[37]. For examiple:
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E-informing is an innovation which helps organizations with quotes of
requirement, bid results and related information electronically [37], [38].

E.-cata?og offers an electronic. representation” ‘of  information about an
organization’s produets and services to different stakeholders [37].

E-payment facilitates electronic payment and settlement of accounts, issuing of
bills and issuing of invoices between trading partners or stakeholders [38).
E-tendering removes the inefficiencies, delays and costs of manual contract
processing by facilitating the exchange of ¢ontract documentation electronically
through to contract management, evaluation and selection of the contractors thus
minimizing human ‘effort [4].

E-awarding deals with opening and evaluation of tenders which complements the
legal regulations and. the evaluation of teniders are achieved with the - use of the
established méthods [39].

E-invoicing deals with etectronic issuing and processing of invoices [39]. Korkman
et al. [40] advocated that, e—il_l.vo'icing__- monitor’s day to day transactional
documents between stakeholders and ensure the tenms of their trading agreements
are being met.

E-contracting is responsible for digitizing paper contracts and using fast
communication channels for contract establishment [41]. According to 4 report by
Dynamic [39], c‘-contract’ing establishes manages and monitors contracts, collates.
bid history, monitors perforfiiance against agreed service level agreements, key
performance indicators and alerts stakeholders to key activities, such as contract

renewal dates.

2.3.1 Value of e-procurement

Nonetheless, eliminating traditional paper-based documents and adopting any of these e-

progurement innovations is considered to offer numerous benefits [33]. The benefits are

discussed below:

© Iniproved general condition: E-procurement systems provide useful information

about the supplicts and their products. According to Flicker & Holler [42]
companies involved in e-procurement have their purchasing staff spending less

‘time on operative tasks and more time on sirategic issues.
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Shorter purchasing process: due to the fact that c<procurement systems are
automated, this has led to many organizations reducing their cycle time in
purchasing {34].

Higher price transparency: one of the benefits of e=procurement is that, it allows
partners to make cornparisons across equivalent products together with their prices
which often improve purchasing and enhancing transparency. It was. further stated.
that, the long standing relationships between vendors often leads to discounted
prices [43].

Lower administrative ¢osts: on théir review of different studies, Schoenherr &
Tummala [44] stated that, e-procurement has  drastically enhanced efficiency by
reducing transaction costs. The researchers further postulated that, automation with
e~procurement has incorporated different stages for users, which include sourcing,
negotiation, ordering, feceipt and post-purchase review and this has improved the
customer’s buying experience [45]. Some studies revealed that, companies which
adopted an e-procurement system were able to reduce costs from 60% to 80% [46].
Improved collaboration with suppliers: The suctessful adoption of e-pracurement
creates long term relationships between suppliers and enterprises. Better contract
compliance: and a lower error rate can be further achieved through this
collaboration [33).

System improvement: The use of e-procurement systenmy can improve the flow of
infotmation which creates better intefial and external communications between the
stakeholders. For example, Zunk et al. [33] stated that, employees using e-
procurement in their organizations can gain direct access. to. the supplier’s system.
Acquisition of data in the system: one of the advantages of e-procurefiient system is
that, it has the capability to record all phases conducted within the. procurement
process in a centralized system. For example, data about actual spending with the

supplier and associated product can'be analyzed immediately [33']_.

However, findings from different studies that investigatéd the benefits: associated with the

successtil adoption of an e-procurement system are mixed. For example, Salkute &.

Manager [47] divided benefits of e-procurement into two categories which include

cfficiency and effectiveness. The researchers found the benefits relatitig to efficiency as

faster cycle time, lower procurement costs and reduced unauthorized buying while the
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benefits relating to effectiveness-were identified as proactive management of procurement

data and increased control over the supply ¢hain.

These mixed resuits could be-due to the fact that, companies often use different strategies
to adopt the system, thercfore different benefits might be realized with each respective
adoption: strategy. The next section discusses e-procurément. adoption strategies and
factors influencing the adoption of e-procuremeitt systems in construction as identified by

earlier studies.

2.4 Adoption of E-procurement
2.4.1 E-procurement adoption strategics

According to Davila et al. [48] there are three strategies companies use to adopt an e-

procurement system, namely aggressive, passive and ‘wait and see’ strategies.

2.4.1.1 Aggressive strategy

Firstly, companies may adopt an aggressive strategy; in this strategy, an _organization or
company believe that their competitors are adopting e-procurement system, thus forcing
them to take on an aggressive approach [48], Davila et al. [48] & Salkute [47] postulated
that, organizations with aggressive strategies are often great at predicting the actions arid
strategies of competitors hence gaining a competitive adV’ant’ag_e. In their study reporting
the state of e-procurement technologies, David et al. found out that, 3% of organizations
have adopted aggressive strategy and invested heavily to gain a competitive advantage in
the field.

2.4.1.2 Passive strategy

Secondly, the passive strategy is also used among constriiction companies. According to
Davila et al. [48], the logic behind this approach is that the firm is normally moving fast
into e-procurement solutions and often invest massively to gain a competitive advantage.
The results from Davila et al. show that, 4% of companies are adopting a miore passive
strategy. Conversely, the researchers advocated that, the strategy is often riskier if a
comipany doés not have a well-defined solution and may end up- betting on the wrong
techriology, however, Salkute [47] argued that the risk depends on how quickly
organizational learning can be absorbed and companies should refrain from creating

absorptive capacities that the wait-and-see companies séems to be developing.
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2:4. 1.3 Wait and see strategy

The final approach is the “wait and sce” strategy, this is where companies arc aware of
the developments (new innovations) but often times do not perceive the development as,
being worth shifting their current procurement processes to the e-world [48], [47]. That is,
co‘mp‘auies do not invest in new innovations until the best e-procurement model is defined.
This approach has been identified as the most common strategy ‘adopted within the.
construction industry and consequently led to slow adoption of e-procurement system
[47]. Davila et al. [48] further indicated that, 70% coinpanies ate taking the wait and see
approach and further advocated that, most of these- conipanies are aware of the

developmerits but are reluctant to commit resources.

Regardless of the current strategy of a company, the overall cohsensus is that-adopting e-
procurement technology is vital to enhance the perfonnance of an organization, however,
it i imperative to bear in-mind that, the successful adoption of this systeni is influenced by
different factors. As can be expected, this area has been widely researched and many
theories have been put into piactice to help us understand the factors surrounding the

success and failures of this system.
2.5 Theoretical Background

Despite the efforts to identify these factors, the issuc of slow adoption of an e-procurement
system, especially within the construction industry continue to haunt ‘many rescarchers,
This section discusses the factors that have been identj-ﬁc‘_d by ¢arlier empirical studies in

an attempt to address the a'fdrf:menti_cin_e'd issue,

2.5.1 Perceived benefits and barriers

In construction e-procurement literature, the benefits and challenges of e-procurement
system have been identified broadly. Previous researches on constiuction organizations
have discovered that, perceived benefits of e-procurement system significantly influence
the willingness of a company to participate in adopting the system [20], [5’1]., [52], [_49]-.
However, Tran [37] & Martin [49] both argued that, the perceived benefits of innovation
are insufficient to drive organizations into adopting the innovation or new technology

therefore, firms also need to overcome obstacles to successfully innovate.
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Perceived barriers also play a vital role in the firm’s decision to adopt ¢-procurement
system, Empirical evidence from different studies does support this claim; the firm's
decision to adopt the system is influenced by barriers or obstacles faced when trying to
mnovate, For instance, a study-COndu_cted in Atlantic Canada on barriers to e-progurement
adoption within the cotistiuction industry found out obstacles being technical and
organizational [50]. The rescarchers clarified that, technical issues ofteén deal with the
integration of e-procurement systems with the already existing work processes and
procurement systems, security of the automated procurement process and their findings
were similar {0 other researchies [4], [51]; [52]. However, Eadic et al. [51] & Hawking
[52] further identified other barriers as legal issues, lack of infrastructure, lack of technical

expertise and lack of awareness of e-procurement.

2.5.2 Organizational factors

The organizationai context describes the features of an organization. The organizational
factor is most common in. Diffusion of Innovation (DOI) and Technology-Organization-
Environment (TOE) models [53], [54]. According to these models, the most common
organization characteristics mclude firm' size, degree of centralization, Formalization,
complexity of ifs managerial structure and employee readiness. This factor puts more
emphasis on the structure and processes of an 0r_ganization that limit or facilitate the
adoption of innovations. Prior studies lave reported evidence abouit the relationships

between these characteristics and. e-procurement adoption, For example,

Mambo. et al. [56] investigated factors affecting implementation of an e-procurement
system in Kenya. The results of their study indicated that, the perception of mianagers
about their organization and new teclinology is critical in adopting e-procurement system.
However Panagrotis [55] also argued that, managers’ attitude towards new technology or
innovation and risks associated facilitate the adoption of a system. Management
commitment, manager’s awareness, and top management support have also-been identified

as significant factors affecting the adoption of e-procurement system [51], [57].

Moreover, some studies on e-procurement in the consiruction industry have found out that,
manager’s resistances to change, such as conserving their business practices and culture
are strong factors influencing adoption of an e-procurement system within construction

industry [51], [58], [59]. Reddick [60] also indicated that, positive support for electronic
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procurement by management and high performing management are eritical for e-

procurement adoption.

Firm size has also been indicated as a factor influencing the firm’s decision to adopt e-
procurement systems. For example, a study of Tran et al. [5] about construction entérprisc
" 8 readiness level in implementing ¢+ procurement, the study found out that, organizations
that are large and have strong centralized offices ‘are more likt—:l'y to adopt e-procurement
systems. Zunk et al. [33] also examined the adoption of e-procurement solutions in’ Austria.
construction. The findings of their study show that, e-procuremient is not frequently
adopted in the construction indusiry and this is due to fact that the construction industry is
dominated mostly by Small-Medium (SMEs) companics as compared to only a few big
players. The researchers further stated that, this has Jed to slow adoption of an -
procurement system as SMEs lack ¢xpertise in process design, purchasing, cfc., and so

they fail to consider e-procurement while running their daily business operations.

Given the advantages of e-procurement as outlined earlier in. this study, it is quite
surprising that, e-procurement system often faces internal resistance by the workers within
an organization. ‘According to Mahinda [25] the readiness of employees within an
organization significantly affects the firm’s decision to adopt. For instance, if employees
do not understand, let alone perceive automating procurement processes as being
beneficial, there will be a lack of confidence and security in executing this new
technology. This in. turn will cause delays and even reluctance to adopt c-procirement
system. Dholakia et al. [61] advocated that, ‘skills and knowledge of employces play a
critical role in the adoption of a new technology 16 a large extent, The researchers further.
emphasized that, adopting a new technology requires skills and knowledge to operate in
the organization and most organizations do not adopt because employees are riot faimiliar
or competent with new innovation. Empirical evidence indicates that, organizations whose.
employees have the necessary skills and technical know-how adopt e-procurement

applications [52].

2.5.3 Environmental fuctors

The environmental context is the p‘laCc: where an organization eonducts or carriés out its
business. This factor is most common in TOE model [54]. Tornatzky and Fleisher [54]
define this factor as being external to an organization and often present limitations and

opportunities for technological innovations. According 1o Torhatzky and Fleisher, market
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conditions, in terms of competitive market forces and market uncertainty, competitors,
regulations, relationships with the govermment and relationships with trading partuers are
major facters in the innovation process. Emipirical evidence was found to support the TOE
theory that intense competition among organizations stimulates the rapid adoption of an
innovation and that, when firms. are confronted with a high degree of market uncertainty,
'they‘ arc more likely to pursue an aggressive adoption strategy fo remain competitive. For

examiple:

In their research, Tran ei al. [5] advocated that, market and competitive demands are key
impact factors in the inmgvation process. They further emphasized, the rate of adoption of
new technology depends on thé. interactions between adopters. In support of Tran et al.,
Panagrotis [55] stated that, imitation effects on.adopters play-a critical role in the diffusion
of mnovation. Thus, one can considerably conclude, the level of e-procurecment adoption
in competitors and business partiters influence the readiness level of an enterprise to adopt

e-pre¢urement system.

Soares-Aguiar & Palma-dos-Reis [62] examined factors that foster the adoption of
electronic: procurement systems; the results indicated, a firm’s e-procurement adoption
decision is influenced by how ready its trading partners along the value chain are to adopt
an c-procyrement system. This is because for an electronic trade to take place, it is
important that; all trading partners adopt compatible electronic trading systems and

provide internet-enabled sérvices forcach other [62].
2.5.4 Technological fuctors

In the existing literature, technological resources have been consistently identified as an
important factor for successful adoption of information systems [62], [63]. According to
TOE and DOI models, technology plays a critical role in the firm’s decision to adopt and
embrace an information system _[53'], [54]. Examples include piior technology usage, anid
number of compitters in an organization [53], [54]. Empirical evidence from prior studies
also supported the idea that, technological factor does play a critical role in the firm’s

decision {o adopt ¢-procurement system,

For example, a research on factors that foster the adoption of eléctronic. procurement
systems [62], the résults revealed technology competence-as a factor affecting the firm’s

decision to adopt an e-prociirement system and therefore the firms with higher levels of
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technology competence adopted e-procurement system. The research further highlighted
based on empirical evidence that, firms with higher levels. of 1T infrastructure and higher
levels of IT expertise adopted e-procurement systems. This is consistent with the results of
prior studies that have found it to be a significant factor for initiating innovation's adoption
[56]; [64], [65]. This implies that, technological resources are an important factor for

successful adoption and implementation of innovation systems.

Talhari et al. [66] identified internal business risks, arguing that, adopting an e-
procurement . solution not only require that the system itself successfully performs the
purchasing process, but should integrate with the éxisting information infrastructure. This
15 further supported by Venkatesh [67], who stated in their research, integration with

available teclnology infrastructure may-cause operation breakdown.

The next sub. section discusses the model used fo guide. this study together with its-
Jundamental factors that influence. the. adoption of e-procurement system. The limitations

of this model are stated, together with the Justification on why this model is extended.

2.6 E:procurement.adoption Model

In 2008, Guriasekaran & Ngai [20] developed and validated the e-procurement adoption
model to explain the factors that influence the adoption of e-procurement system.
According to e-procurement adoption model, there are four specific factors that are
fundamental determinants of e-procuremient adoption: perceived benefits, perceived
barriers, organizational performanee and critical succéss factors. This model was tested on
data collected from companies in Hong Kong., The cross sectional survey was undertaken
and self-administered questionnaires were mailed to key informants in randomly selected
companies from Hong Kong Stock Exclhangé. Empirical evidence indicdted that, all the

four factors influerice the adoption é-procurement system.

Later in 2009, Gunasekaran et al. [68] extended e-procurement adoption mode! to explain
another factor that influence e-procurement adoption and modified it to fit small to
medium enterprises. The study focused on the status of e-procurement in small and
medium ‘sized-enterprises ( SMES’) located in the South-coast of Massachusetts. The results
from a questionnaire- based survey employed showed that, company readiness has a.
significant influence on e-procurement adoption and researchers concluded based upon an

argument of Tran ct al. [3] that, organizations that-are large, have innovative mangers and
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have good consolidated offices are more likely to adopt this innovation than SME's,
Thus, one can reasonably conclude that an organization’s readihess in terms of its people,

IT resources and its procurement process-influénce e-procurement adoption success,

Nevertheless, this study adopted the original ¢-procurement adoption model which
emphasizes four factors that influence the adoption of e-procurement system. The
decision is based on Tran €t al. [5] argument that, firm size has a significant impact -on e-
procurenient adoption therefore this study is based on large construction companies in
Botswana hence the extended model was.not adopted or used as a theoretical foundation

for this research.
2.6.1 Limitdtion of the original e-procurement adoption model

First and foremost; the ¢-procurement adoption model has never been tested within the:
construction industry, According to Eadic et al. [4], e-procurement in construction
performs differently from that of general goods and manufacturitig services. This is
‘because the construction 'in'dustr'y is much more complex due to the fact that there.are lots
of stakeholders who feed information into the industry. This is an indication that, these
industries could be affected by different factors, but some can be.common across therefore
this model needs to be tested in other industries before generalizing the results to the entire

industries.

Secondly, the origiiial é-procurément adoption model is criticized based .on the fact that, it
overlooked other factors that can be used in understandiug the ddoption of an e-
procurement system at firm level. The researchers.indicated in their.conclusion the need to
investigate other factors that might impact the adoption of this system in order to come up
with a more comprehensive iodel. The e-procurement adoption model has overlooked the
technological resources available within an organization. The availability of IT reséurces
like ' IT skifled personnel and availability of IT infiastructure has a tremendous impact on
the firm’s decision. to adopt a new innovation. If an organization’s basic technology is.
ready, then it’s highly likely that it will adopt the system hence the significance of this

factor.

Furthermore, this model has not considered the readiness of management in an
organization: It is imperative to understand whether the management is ready to-take risks:

associated with the adoption of this- system and also. worth taking into consideration
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whether managers are ready to change the organizational culture. Management is
responsible for changing the sfructure of an organization therefore, if they are not ready to
take such risks, then it’s highly likely that an organization will not-adopt the system hence

this factor is worth exploring.

Despite these criticisms, it is however important to ncte that, g-procurement adoption
model make an important contribution to our understanding of the factors that influence

the adoption of e-procurement systen.

2.7 Conceptual Model

This section discusses i detail the factors of e-procurement adoption model. Firstly,
graphical présenfation of the research model is depicted in figure 2.1. Followed by
discussion of each individual factor and explanation on how management and technology
readiness were conceptualized. This model is based oh 4 literature survey and. empirical
studics. The fictors of adopting e-procurement system are (1) Perceived benefits, (2)
Perceived barriers, (3) critical success factors, (4) orgnizational performance, (5)

management readiness and (6) technology readiness.

ad option

Figure 2- I Research model

2.7.1 Perceived benefits

Perceived benefits are referred to as the a‘11t'icipat'ed_- advantages of an e-procurement
system that can be provided to an organization. Among the existing studies are those on

the benefits of e-proctrement, for example [69], [70], [71]. Aggregate findings of these
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researches shown that, there are nmiany benefits of e-procurement in construction in relation
to costs and time savings; improved quality of construction products and services, client
and user satisfaction, efficiency and effectiveness in the maragement of construction-
projects. Organizations are like'ly to-adopt an e-procurement system it they believe it will
yield positive of beneficial resylts.

2.7.2 Perceived Barriers

Laryea & Ibem [72] described barriers as “those factors or circumstances that prevent the
implementation of an e-procurement systen1”, Prior empirical studies emphasized that, it is
rather vital for companies to understand the barriers to"adopting an informiation systeni [4],
[72]. Eadie et al. [4] investigated the impediments to the uptake of e-procurement in
construction among construction companies. in Northern [reland. The researchers
identified the obstacles to the adoption of e-procurement across the globe as related to,
managers being unaware of e-procurement, lack of skills and legal'and security issues. It i
clear fiom this review that barriers ate a contributjng factor in slow uptake of e-

procurément.

2.7.3 Critical success factors

Critical success factors can be defined as, the efficient processes which are free from
excessive idle times, which offer continuous improvement of the e<procurement processes,
and adequate training is given to the employees in order to help them take advantage of
the new system [73]. In- short, critical success factors can be defined as indicators that
show the successful adoption of an e-procurement system, for example, enhanced content
management, top management being able: to ‘support the systemi and employees Eeing
comfortable with using the system, Gunasekaren & Ngai [20] emphasized that, if the
organization believes the new processcs dc‘signcd. for attomation will be successfil, then
it’s highly likely that the organization will adopt the innovation,

2.7.4 Organizational performance

Orgariizati'ona[ performarice is‘defined as any change in the process-or technology that has
a positive imipact on a company’s performance [20], [68]. E-procurement teduces overall
procurement costs compared with traditional methods, shorter-ordér processing and
fulfillment cyeles, reduction in administrative costs, improved strategic sourcing, and

reduced inventory costs and enhaticed competition [74]. If organizaiions believe that
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successful adoption of an g-procurement system is likely to. enhance organizational

performance, then it is likely that the organization will adopt the s ystem.

2.7.5 Management readiness

A research by Mambo et al. [56] indicated that, th¢ management team is faced with
responsibilities of changing the way an organization operates, far example, managers are
responsible for setting the vision and mission of an organization, adjusting organizational
structures-and devising policies and appreaches required to successfully adopt the-'system-.
If the e-procureinent system does - not have the full support of the management team or thie
management is resisting change, there is 4 high possibility that the adoption will fail.
Following the work of Mambo et al. [56] on top management support, this research
conceptualized management support as. management readiness (reﬂec.ti’n_g the propensity
that the managers are ready to take risks associated with e-procurement adoption). It is.
important to make sure that the mandgement has given full support for the adoption of e-

procurenient.

2,7.6 Technology Readiness

Tech‘no‘logy readiness refers to a combination of factors that facilifate and’ enable the
technological capacity of an. organization to adopt e-procurement [62]. Some empirical
studies have identified technological factors as an -im_portam deteriminarit of e-procurement
adoption [62], [65]. Following the work of Soares-Aguiar & Palma [62] on. technological
factors affecting e-procurement uptake, the study conceptualized technological factors as
technology readiness (veflecting the availability of IT resources required for the adoption
of an e-procurement system). Enterprises ‘with robust [T infrastructure, IT expertise, 1T

compatibility and security measures in place may risk the adoption.of this new technology.

2.8 Research Gap

The literature review has provided literature for this study. Previous studies have
adequately described the numerous factors that influence ¢-procurement adoption. The
most commonly identified factots in the literature were relating 1o organizational factors,
technological factors ‘and ehvironmental fastors. These studies have investigated the
factors from a specific angle or across different industries/settings from manufacturing;

generai goods and services and constrietion .industry to a certain exteiit. Surprisingly, the
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issue of slow adoption of this system despite its enormous benefits continuc to persist

especially within the construction industry.

There are studies done on the adoption of e-procurement by construction companies in
doveloped and developing countries. However, none of the studies were.able to test the e-
procurement adoption model proposed by Gunasckaren & Ngai [20] within the
construction industry. Thus, this study validates this maodel in the context of Botswana,

specifically within the construction industry.

Furthermore, the model proposed by Gunasekaren & Ngai [20] overlocked othet factors
that can be used to understand the future adoption of e-procurement among construction
companies. This study further extends this model to address this shortcoming by adding

two factors that were conceptualized based on ptior studies,
2.9 Summary of Literature Review

The e-procurement system addresses the shortcomings of tradjtional procurement in the
construction setting. It is believed that with the use of this system, construction
stakeholders will be able to gain access to information and improve daily operations which
will help in delivering construction projects well on time. In addition, this system helps in
maintaining the much needed information which supports managers o make informed

decisions.

In other hand, the adoption of this system has not achieved its intended benefits because
construction companies do not utilizé it productively. The factors that emerge from the
litérature review are technology related, environmental and organizational factors.
However, these studies have overlooked at other factors. The e-procurenient adoption.
model has also defined its factors, but, these factors were tested in general soods and
service"indﬁStriy. Therefore the resuits cannot be generalized to the context (construction
industry} specified in this study. The construction sector is performing differently from

that of general goods and services as mentioned in Section 2.4.2.1.

This chapter provided an overview of models and empirical studies that have investigated
the un'der]_'yi'n_g factors: that can be used to understand why this system is progressing
slowly within the coristruction industry. Different factors have been identified: however,

the problem of slow adoption still persists, let alone in the construction industry.
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Chapter 3
3.0 Methodology
3.1 Introduction

The adoption of an e-procurement systemn within the construction industry often entails
complex processes. Prior empirical studies. identified various factors that can be used to
understand the adoption of an e-procirement systerh at firm level and further studies were.
recommended to investigate other factory that can be used to improve the adoption of e-

procurement systems among construction companies.

Two research questions were derived and six. hypotheses weré formulated depicting the
influential relationships between the study variables. The first four hypotheses were
derived from the already existing factors in the model (perceived benefits, perceived
‘barriers, orgatiizational performance and: critical success factors)’.. The last two hypo'theses
were derived from conceptualized factors (technology readiness and management

readiness) that were used to extend the model.

Nevertheless; this.chapter endeavours to explain the research approach, ph tlosophy, design
and methodology in the current study, as well as to verify the choices made m the study.
The research design is useful so that appropriate rescarch methods are used to enisure the
achievement of the goals and objectives set out in Chapter One, Hence, the reason for
clarifying the research design and miethodology: Firstly, this is to provide the blueprint for
the rescarch. Secondly, this allows the researcher to antedate the appropriate research
design which ensures the reliability and validity of results. The data collection method,

sampling tecnique used in the study are discussed to gether with data analysis technigues.

3.2 Research Approach

For the purpose of this study, quantitative approach was adopted. Quantitative research
method is the research method dealing with numbers and :anythiil_g' that is measurable in a
systematic way-of investigation of the problem béing. studied {76), [77]. Researchers
using the quantitative method usually identify one or a few factors that they intend to use
in their research wotk and proceed with data collection related to those factors dsing

questionnaires that will be discussed further in this chapter.
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3.3 Research Philosophy

A research philosophy is a belief about the way in which data about a phenomenon should
be gathered, analysed and used [76]. Various rescarch philosophies have been studied by
different researchers, for example, the research by Battacherjee [75] states two researches
philosophics ‘being positivists and inferpretism. Cresswell [76] advocates for Post
Positivist Worldview (Positivist), Constructivist Worldview, Transformative Worldview
and Pragmatic Worldview philosophies. However, this study was underpinned by the
positivist philosophical research paradigm. According to Cresswell [76], positivist
determines effects or outcomes based on carcful observation and ‘measurement of the.
objective reality that exist in the world. In most cases, the research starts with a theory,
and then data is collected to support or opposé the theory and make nccessary revisions
which qualifies the currént research for this philosophy. The Positivist studies

prerf[ominant]_y' use quantitative data.

3.4 Research design

Cresswell [76] describe a research design as a plan or structure for an investigation or a
list of specifications and procedure for conducting and controlling a research project.. In
other words, it can be described as. a framework or master plan detailing the strategies: and
methods for canducting a research, A resedrch design depicts the'methiods and procedures

that are used to collect and analyse data needed by the researcher.

This research is non experimental in nature and follows a survey research design to study
the factors influencing the adoption-of e-procurement system in Botswana. According to
Battacherjee [75], survey idsearch normally uses standardized questionnaires for data
collection about people and their preferences, thoughts and behaviours in a systematic

mantler..

This design is suitable for this research because surveys are excellent techniques for
measuring a wide variety of unobservable data, such as peoplé’s preferences, traits,
attitudes, béliefs and behaviours. Further, it is ideal becausé the study sought to collect
data about a population that is too large to abserve and also the results obtained from the

saimple are generalizable fo the entire population.
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3.5 Research methods

The research methods include techniques and tools used by researchér to best test the
hypothesis which helped in answeting the research quéstions. The research hypothesis

were derived from prior émpirical studies [20], [56).

3.5.1 Hypotiesis

This section depicts the variables in the model that were tested fiom data collected among
construction companies. in Botswana to best answer the tesearch questions, The six key’
independent variables (perceived benefits, pereeived barriers, critical success factors,
organizational performance, management readiness and technology readiness) were tested
in this study. These factors were verified through hypothesis testing. The dependent
varigble in this study is e-procurement adoption. It is a discrete binary variable-
(dichotomeus) that is assigned a *1” if the company has already adopted ari-e-procurement
system, Otherwise e-procurement adoption holds a “0.” The research. questions, methods

and hypothesis are presented below (see table 3.1).
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Method (s)

Q1. What are the key factors in the original
model that influénce the adoption of e-

procurenient system?

o HI: Perceived benefits have a
significant relationship with e-
procurement adoption,

o H2: Perceived barriers have a

procurement adoption.

o H3: Critical success factors have a
significant relationship with  e-
procurement adoption.

o H4: Organizational performance has
a significant relationship with e-

procurement adoption.

significant relationship with  e-

(Questionnaire survey

Q2. Does management and technology
réadiness influence the adoption of e-

procurement system?

¢ H3: Management. readiness has a

procurement adoption.
o H6: Technology readiness has a
significant relationship with e-

procurement adoption,

significant relationship with & |

“Questionnaire survey.

Table 3-1Research questions
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3.5.2 Data collection

Data collection was carried out using a questionnaire. Closed ended questions were used
in order to understand the extent to which pre-defined factors influence the adoption of e-
procurement system. The next section discusses and justifies the data collection instrument

used, followed by methods used in validating the research instrument.

3.5.2.1 Questionnaire

A questionnaire is a tool used to gather information from the respondents regarding their
views, feelings and beliefs [83]. Major advantages of questionnaire identified by literature
is that, data can be: collected quickly from a large niumber of participants and relatively
inexpensively. Secondly, the sample can be very large and geographically representative.
Thirdly, when constructed properly, a questionnaire provides data that can be organized
casily, tabulated and analyzed [82]. The development of the questionnaire is further

discussed in thenext sub heading “Research instruinent ™

‘The- questionnaire was useful in this study to gather information about the views of
different managers (Executive mangers, Quantity surveyors aﬁd Project managers) of
construction companies about factors. they consider 1mportant ‘when adopting e-
procurement system, The information would help in undetstanding which factors have a

significant impact on-e-procurement adoption,
Research instrument

A self administered questionnaire technique was used in this study. Hard copies were
distributed to different construction companies and soft copies weie emailed. All items for
the variablées 'were adapted from previous stidies [20], [68], [78] which were modified to
fit the context of this research. Variables in the model were o_p.erationali'zed by multi-iteim
measures  which consisted. of 5 items per variable. The reason for using multi-item
measures is because they ate reliable and less prone to random measurement errors. These
items were measured on a five=point scale ranging from (1) strongly disagree and (5)

strongly agree.
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Pilot Testing

Fifteen construction companies were randomly selected to participate in pilot testing.
According to the rule of thumb, at.least 12 participants shiould be sélected in order to test
the internal reliability of the questionnaire using Cronbach alpha. This is further supported
by Isaac & Michael [82] in their discussion of exploratory and pilot studies that, samples
for pilot testing. should bé between 10 and 30. The purpose of the pilot tEStin_g' 8 to
establish the validity and reliability of the research instrument as stated by the-res‘éarchers',__

{791, [801.
Reliability of the research instrument

Construct composite reliability co-efficient. (Cronbach alpha) was used to test the
reliability of the research instrument. The overall Cronbach's alpha reliability values
should exceed the preseribed thieshold of 0.7.[77]. The reason for choosing Cronbach’s
alpha cocfficient of reliability is that it gives an unbiased estimate of data generalizability

and often used when the research instrument has multiple Likert questions.
Validity of thé research instrument

‘Nevertheless, the study used both face and content validation methods to ascertain the
validity of the questionnaire. To ¢nsure content validity, the rescarch instrument was given
to 10 executive managers in construction companies to comment ot its design and suggest
rewording to improve readability. For face validation the research iistrument was given to
an expert in procurement to sce if the measurement variables measures what they are
intended for. Furthermore, Construct validity was ensured through using component

principal analysis to remove items with lower factor loadings.

3.5.2.2 Participants and Sampling

The subject of this study are large construction companies in Botswana. The participants
included executive managers, quantity .surveyers and project managers of construction
companies. The reason for sel'e.cl:ing_-'manag__crs above is because the group 1s involved in
various stages of the procurement processes; as such, it is believed. that, they exhibit
experience that would help in understanding the factors that are considered significant

‘when adopting e-procurement system..
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Sampling technique and size

The study employed simple random samipling in coming up with a sample of constriction
companies that were approached to answer the questionnaire. Simple random sampling is
a technique in which all possible subscts of a population arc given an equal probability of
being selected [81]. This method is suitable for this research because the results are casily
‘generalizable and also unbiased. Integrated Procurement Management System (IPMS)
helped in obtaining the required subjects to be approached as it had a list of registered
consiruction companics in Botswana together with their locatipns and physical addresses,

This' made it easier throughout the administerin g of questionnaires,

A sample of 200 construction companies was drawn in this study upon which the
questionnaire ‘was distributed to. However, there is a controversy amongst researchers
surrounding the sample size required to conduct bimomial logistic reg’ression‘ Some
aythors suggest the minimam sample should be 200 participants King & Zeng [84], while
Nemes et -al. [85] suggested a figure closer to 500 participants as being needed. Schmidt
[86] argues that, the minimum number of participants shoutd range from 15 to 20 per
variable. Following Schmidt [86], the study used 15 participants per variable which
indicate that for all six independent variables at list 90 of tore responses were reguired
for this study in order to conduct binomial logistic iegression and the results can -be
generalized to the entire population, Therefore, the total of 90 participants or more would

work on this study,

3.5.3Data analysis

Questionnaire analysis

The pilot test responses were first encoded into MS Excel 2010, The data was then
exported to the Statistical Package for Social Science (SPSS). Cronbach Alpha was used
to analyze data so as to test the internal consistency of the research instrument. In ‘this
study, the acceptability of the research instrument was ‘assumed wlen o valu¢ was greater

than 0.7.

The responses from. companies on predefined factors were also encoded inte MS Excel
2010. Data was then transferred to. SPSS software. Descriptive statistics and inferential

statistical method binomial logistic regression was used to analyze data. Because the

31



dependent. variable in the questionnaire is dichotomous and. independent variables are
ordinzl, binomial logistic regression was chosen for validating the model as it imet these
assumptions. Statistical significance in this study was assuiied when the p value is less
than 0.05. This means if the p valué is 16ss than 0.05 the study rejects the null hypothesis
and accepts. the alternate that there is a significant relationship between the study

variables.
3.6 Summary

This chapter provided a detailed overview.of techniques, methods and tools that facilitated.
the success of data collection, its analysis and results presentation. The research approach
and methods were discussed in detail and justifications were made to explain their
relevance in this study, The reliability and validity of the research instrument -were: also
taken into consideration in this thesis, In addition, sampling procedure was -explained to
guide-researcher on the sample sizes required to ¢onduct the study of this nature. Further,
data analysis procedures were discussed in detail and justifications were made on why

-these-approaches were adopied in this study.
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Chapter 4

4.0 Data Analysis and Findings

4.1 Introduction

This chapter brings the. presentation of the findings and analysis derived from self-
administered survey. The data were collected from construction companies in Botswana
registered with Public Procurement and Assert Disposal Board. The data was collected

and then processed in response to the problem posed in chapter 1 of this thesis.

This chapter at the outset provides the response rate, background of the respondents by
analyzing their demographic details. Results from the pilot study are also presented in this
chapter. This is followed by analysis of data, findings and the summary. Tables and
figures have been used to facilitate a simplistic. reader-friendly writing. Finally, the
summary of this chapter is provided. This chapter solely focuses on presenting the
gathéred data in & meaningful way to facilitate the discussion, which will be presented in

Chapter 5.

4.2 Pilot study Results.
4,2.1 Face and Content Validation

In this study, the research instrument was pretested before it was distributed. In the first
face of pretesting, the questionnaire was given to four postgraduate- students and one
professor. Secondly, the experts were also given the research instrument to assess and give
opinions on whether the factors influence the adoption of e-procurement systen. The
questionnaire was corrected based on the comments/suggestions given by the panel of
survey pretesting. The medifications made mainly related to the instructions in the survey
and rephrasing of some measurement jtems. Next, the feedback was obtained from three
executive managers of construction companies. The managers suggested the checkboxes
should be included under items measuring the factors to make it ‘easier for respondents
using soft copics to sélect their answers, The questionnaire was amended prior-to this
recommendation. Since thére were no major. comments received, the 'q_u_estiﬁn_naire was

considered ready for data collection.
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4.2.2 Reliability Test

An internal consistency technique using Cronbach’s alpha was then applied to measure the
reliability of the research instrument of pilot respondents. An alpha coefficient higher than
0.885 indicates that, the gathered data have a relatively high internal consistency and could
be generalized to reflect the opinions of all respondents in the target population. A total of
30 multi item measures were included in the research instrument. The final reliability
score ranges between 0.833 and 0.898 (see table 4.1) which is within the acceptable good

test score range of .7 to .9. See appendix 2 for item-total statistics.

The results from the analysis are indicated below:

Management Readiness 5 .833
Technology Readiness 5 .864
Perceived Barriers 5 .826
Perceived Benefits 5 .893
CSF 5 .864
Organisational Performance 5 .898

Table 4-1 Reliability analysis from pilot study

4.3 Response rate

A total of 132 responses were received from the targeted 200 potential respondents, which
constitute a 66% response rate for the survey (see table 4.1). This is a reliable response
rate for data analysis as Mugenda & Mugenda [24] pointed out that, for generalization, a
response rate of “50% is adequate for analysis and reporting, 60% is good and a response
rate of 70% and over is excellent”. Out of 132 respondents, 80.3% (106) have completed
all of the questions that were required to be answered and 19.7% (26) have ecither exited
the survey half way or have not attempted to answer some of the questions. However, the

response rate proves eagerness of the respondents’ to participate in the survey.
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Filled in questionnaires 132 66

Unreturned questionnaires 68 34

Total 200 100

Table 4-2 Response Rate
4.3.1 Demographic Characterization

4.3.1.1 Organization and Respondent characteristics

In this section, the study presents the characteristics of organizations from the collected
data. The characteristics of respondents (who completed the survey on behalf of
organizations) are also presented to demonstrate their degree of knowledge about the

organization.

4.3.1.1.1 Organization characteristics

The characteristics of an organization included the type of sector and the results on
whether or not the organization has adopted e-procurement system. Overall the
organizations were mostly of building construction and a majority of organizations

indicated that they did not adopt an e-procurement system.

Type of Sector

The organizations in the data set were divided into five types of industry (M=2. 34, SD=
1.241). The majority of (36.8%) of construction companies belong to a Building
construction sector. 28.3% of organizations belong to the Road construction industry
while the lowest percentage (4.7%) is made up of Mechanical and Electrical engineering

(see Figure 4.1 for further details on distribution by sector type).
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Type of Sector
® Building Construction
4.7%

14.2%

® Civil Engineering
Roads Construction

® Drilling and Water Engineering

® Mechanical and Electrical
Engineering

Figure 4-1Company’s type of sector

E-procurement adoption

Figure 4.2 illustrates the summary of the findings on the adoption of e-procurement
system among construction companies. According to the findings, the majority (50.9%) of
the respondents pointed out that, their companies have not adopted an e - procurement
system, 49.1% indicated that, e-procurement is adopted in their respective companies.
This implies that the adoption of an e- procurement system is relatively low among

construction companies in Botswana.

51.0% Pl i

50.5% 17

50.0% -

49.5% - 49.1%

48.0% -

48.5% A

48 . 0% T Ll L) T
No Yes

Figure 4-2 E-procurement adoption distributions

4.3.1.1.2 Respondent characteristics

The study established the background information of the respondents. This is vital as, it
would somewhat reflect on the reliability of information based on information given by
the respondents. In secking the general information, the researcher requested the
respondents to indicate the position held and how long the respondents had worked for the

organization.
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Respondent's Position

The study looked at the positions held by the respondents within their organizations. From
the findings, (54.7%) of the respondents were exccutive managers, 38.7% were project

mangers and 6.6% were quantity surveyors (see figure 4.3).

Position of Respondents

6.6%

M Executive Managers
® Project Managers

Quantity surveyors

Figure 4-3 Respondents Position

Duration of Service

Figure 4.4 illustrates working duration of the respondents in their respective
organizations, from the findings, most (35.8%) of the respondents had worked in their
company for less than 5 years, 23.6% had worked for a period of 6-10 years, 17.1% had
worked for a period of above 20 years, 16% had worked for a period of 11-15 years while
the rest (7.5%) had served in the company for a period of 16-20 years. This implies that
most of the respondents of this study had worked for a long time, thus they were reliable

with the information that the study required pertaining to their organizations.
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Duration of Service

40.0%
30.0%
20.0%

10.0%
0.0%

Less than 5 T ee— : i
6-10 years |
years 11-15 years ‘1
16-20 years

Above 20years

Figure 4-4 Duration of Service
4.4 Preliminary data analysis

4.4.1 Factor Analysis

Principal component analysis was used to select a subset of variables from a larger set,
based on the original variables with the highest correlations. The analysis was conducted
using principal component analysis with Oblimin with Kaiser Normalization rotation
method. According Hang et al. [87], principal component analysis is a technique used to
emphasize difference and bring together strong patterns in a dataset. The researchers
further postulated that, principal component analysis is applied to define how and to what
extent the items in the survey instrument are linked to their underlying factors. The
Kaiser-Meyer-Olkin (KMO) was used to measure the adequacy of the sample. This test
measures the strength of relationships among variables [88]. From Table 4.3 below, the
Kaiser-Meyer-Olkinmeasure has a value of 0.823 and a significance value of 0.000 which
is less than 0.05 and this indicate that, the sample is adequate to carry out factor analysis.
Kaiser [88] recommends accepting values greater than 0.5 as acceptable. This designates

that, the variables will yield reliable factors which can be analyzed independently.
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Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 823
Bartlett's Test of Sphericity Approx. Chi-Square 2.844E3
df 435
Sig. 000

Table 4-3 KMO and Bartlett's Test

Principal component analysis was able to identify whether the selected items appeared in
one or more than one factor. Factor loadings were used to present these relations. Items
were retained and removed based on the following criteria: (i) items with loading of 0.40
or more were retained; (ii) items with loading less than 0.40 were removed from further
analysis; (iii) items with loading beyond 0.40 on two or more components were removed.
Mabert et al. [89] recommends 0.4 as minimum acceptable values. Table 4.4 exhibits the

results from factor analysis detailing the factor loadings of each item.
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MR4
MR3
MRS
MR2
MR1
POP2
POP3
POP1
POP4
POP5
PBR2
PBR1
PBRS5
PBR3
PBR4
CSF5
CSF4
CSF2
TR4
TR2
TR3
TR5
PBES5
PBE4
PBE1

978
973
.966
942
.833

.878
.822
798
793
.753

.849
753
.626
.586
407

875
.824
.685

.837
.806
.666
623

-884
~.836
=513

Table 4-4 Principal Component Analysis results

Factor loadings for construct management readiness

From the table 4.4, items (MR1, MR2, MR3, MR4, and MR5) were loading beyond 0.4

and all items were retained in this study to determine the role of management readiness in

e-procurement adoption.

Factor loadings for construct organizational performance

Items (POP1, POP2, POP3, POP4, and POP5) were loading together for construct

organizational performance and the results in Table 4.4 indicate that all items were

retained as their loading values were beyond 0.4.
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Factor loadings for construct perceived barriers

Table 4.4 indicates that-alt items (PB1, PB2, PB3, PB4, and PB5) loadings were beyond
0.4 ‘therefore-all the items were retained by the study to determine the cxtent to which

perceived barriers affect e-procurement adoption.
Factor loadings for construct critical success factors

Ttems (CSF2, €SF4 and CSF5) factor loadings were beyond 0.4 as depicted in table 4.4
and these three factors were retained by the study to measure the degree to which critical
success factors influence e-procurement: adoption. Two item's {CSF1 and CS3) fastor

loading values were Iower than 0.4 therefore the items were dropped from further analysis.
Factor loadings for construct tech;:ofagy readiness

Table 4.4 indicates that factor loadings for items (TR2, TR3, TR4 and TR5) were beyond.
the threshold (0.4) and these factors were retained by ‘the study. However TR1 was

dropped from further analysis because its factor loading value was below 0.4.
Factor loadings for construct perceived benefits

Thiree items (PBEI, PBE2 and PBES) were retained by the study fo measure the extent to
‘which perceived benefits influence e-procurement adoption because the factor loading
wvalues were beyond 0.4. However, two items (PBE3 and PBE4) were removed from,

furthér analysis because the factor loading values were beyond 0.4 on three components.
4.4.2 Multi-collinearity

Muiti-Collinearityis a condition which occurs when two or mere independent variables or
predicators as sometimes called are highly correlated with each other [24], [90].. A strong
correfation designates that, two or more variables are .highl_y related or exhibits a strong
relationship between them while weak correlation simply shows that, independent
variables hardly relates to each other. The coefficients of correlation. can range from -1.00
to 1.00. which means, the value of -1.00 specifies a negative relationship and the value of
1.00 shows a positive relationship [911,[95]. It is often difficult to understand which
variable contribute mostly to the explanati'cn of the dependent variable if two or more
independent variables are highly correlated. Researchers have argued over which value

should be used as a threshold for multi-collineatity. According to Green et al. [92], the
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results should be declared free of multi-collinearity if their coefficients are below 0.9
while Lehmann et al. [93] argues 0.7 should be the cut off. However, this study adopted
Field’s [94] threshold who suggests that multi-collinearity is showed by correlation
coefficients higher than 0.8. The correlation matrix exhibited in Table 4.5 depicts that

none of the correlation coefficients are above the 0.8 level thereby indicating that there is

no problem of multi-collinearity.

Management

1.000 262 149 151 -358 -.094
Readiness
Pegoriived
i 262 1.000 139 241 -398 -019
Barriers
Organisational

e 149 139 1.000 299 -.525 019

Performance
Teshmplogy 151 241 299 1,000 -106 -.003
Readiness
Perceived

-358 -398 -.525 -106 1.000 227
Benefits
CSF - -094 -019 019 -.003 227 1.000

Table 4-5 Correlation Matrix

With reference to table 4.5, the six key independent variables were assessed for multi-
collinearity. The correlation coefficients for all independent variables were below the
threshold value of (0.8) therefore, the results are free of multi-collinearity. For example,
the coefficients were ranging from -0.03 to -0.5. Management readiness was correlated
against other variables; perceived barriers, organizational performance, perceived benefits
and critical success factors and the values were 0.3, 0.15, 0.15, -0.4, -0.1 respectively.
Perceived barriers were also correlated against other independent variables and the

conclusion can be drawn that the issue of multi-collinearity does not exist in this study.

The next section present means and standard deviations of independent variables and
findings from binomial logistic regression analysis pertaining to factors associated with

the adoption of e-procurement system.
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4.5 Model Testing

In this study, the dependent variable, namely e- procurement adoption was measured as a
dichotomous variable which returned a binary response i.e. Yes=1 if the company has
adopted an e-procurement system and No=0 if the company have not adopted e-
procurement system. The independent variables were ordinal and measured on a five point

likert scale.

4.5.1 Means and Standard Deviations of Variables

The descriptive statistics explain the nature and features of the collected data. In this
study, the mean rankings were used to show the degree in which respondents agree or
disagree with the questions in the research instrument. The mean of each variable was
calculated from the coded responses. The value of “1” was used to represent strongly
disagree and ““5” represented strongly agree. From table 4.6 below, the results showed that
most of the respondents agreed that management readiness affect e-procurement adoption
within the construction industry to a greater extent with a mean of 21.47, followed by
organizational performance which had a mean of 21.65. Perceived barriers were also
considered important with a mean of 19.98 followed by technology readiness with a mean
of 15.85. Perceived benefits and critical success factors were the least ranked in terms of
affecting e-procurement adoption, which had a mean of 13.85 and 13.29 respectively.
Table 4.6 shows the means and standard deviations of independent variables based on data

acquired from construction companies in Botswana.

Management Readiness 21.4717 4.55278
Perceived Barriers 19.9811 4.46144
Organisational Performance 21.6509 4.29184
Technology Readiness 15.8491 3.30019
Perceived Benefits 13.8491 1.58440
CSF 13.2925 2.01880

Table 4-6 Means and standard deviations of different variables
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4.5.2 Binomial Logistic Regression

‘Binary Logistic regression analysis was used in this study because, it is considered to have
fewer assumptions (that is, independent variables do not have to be normally . distributed,
linearly related and dependent variable has to be a binary variable). Further, researchers
have generally found binomial logistic regression to be miote robust and easier to interpret
[95]. 1n addition, binomial logistic analysis should be a preferred technique because the
output from the analysis is very similar to regression and is therefore easier to draw

inferences [96].

Table 4.7 shows the results from .]o‘_gisti‘c regression including the classification accuracy,

significance level of variables aiid model fit.
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Management Readiness 482 .150 10.291 1 001 1.620

Perceived Barriers 383 145 9.767 1 .003 1.586
Organisational

281 .104 7.297 1 007 1,325
Performance
Technology Readiness 651 167 15.294 1 .000 1.918
Perceived Benefits -.366 2T3 1.745 1 186 .693
CSF 118 .168 494 i A82 1.125

Chi-square (df=6,

90.9
p<0.01)
-2 Log likelihood 56.007
Nagelkerke R* 768
Correctly classified

86.5
adopters (%)
Correctly classified non- G
adopters (%) j
Correctly classified

87.7
overall (%)
Chance accuracy 50.9
Hosmer and Lemeshow
Test
Chi-square (df = 8) 2422
Significance .965

Table 4-7 Binary Logistic Regression Analysis

Table 4. 7 shows the result of logistic regression analysis for our hypotheses on the
adoption of an e-procurement system.The test result is significant (chi-square = 90.9, df =

6, p <0.01) which indicates that, the survey data adequately fit the model.
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Shtatland ¢t at [97] and Reed & Wu [106] siates that, “pseudo R> measures of fit is
undeniable in logistic regression and it is considered the most popular fit in' statistical
modelling”. This measure takes values between 0 and 1, and becomes larger as the model
fits better-or when more vatiables are added [97]. The value of Nagelkerke R* indicates
that, 76.8%.of the variation in the dependent variable is explained by the model. This is a
cleat indicatiori that, the model is useful in showing the factors that influence the adoption
of e-procurcment system, F inally, the results also show that, the overall peréent correctly

classified ts 87.7% compared t0-50.9% obtained by chance:

According to Hox [98], “diviance statistics is a measure of lack of fit between the data and
the model”. The null hypothesis often tested states that, the “observed: data 1s consistent
with the model”. The Hosimer #nd Lemeshow Goodness-of-Fit Test provides an overall
test of the fit of the data to the modél. Furthermore, it is.more robust than chi-square test
{99]. If the Hosmer and Leme show Goodness-of-Fit test statistic is greater than 0.05 then
the model adequately fit the survey data. With reference fo table 4.7, the value of 0.963
achieved by survey data indicates a good. fit of data to the model therefore the null

hypothesis is accepted.

The result of the binary logistic regression model is shown in Table 4.7. Based on the
logistic tegression analysis, four variables were found to be significantly related to the

dependent variable. The significance was assumed when the p value < 0.05.

4.5.3 Factors associated with e-procurement adoption
4.5.3.1 Perceived benefirs findings (H1)

Perceived benefit is a construct représenting the rclative advantages offered by e-
procurement adoption within the construction industry. The logistic analysis performed on
perceived benefits is depicted in table 4.7 (p=0.186) which is greater than 0.05. This
fevealed no significant relationship- between perceived bencfits and g-procurement

adoption.
4.5.3.2 Perceived barviers findings (H2)

Perceived barrieris a construct representing factors that inhibit the successful adoption of
e-procurement system. Based on the results from logistic analysis perceived barriers
significantly associate with the adoption of an e-procurement system with the value at

(p=0.003) which:is less than 0.05.
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4.5.3.3 Critical sucéess factors (H3)

The logistic analysis performed on critical success factors shows p value (0.482) > 0.05
which revealed that there is no significant _re]at'ionsh'i_p between critical success factors and

e-procurement adoption,

4.5.3.4 Organizational performance. (H4)

The value in table 4.7 from lo__gi's'tic analysis indicates that, there is a significant
relationship. between organizational performance and e-procurement -adoption with

p=0.007 which is less than 0.05.

4.5.3.5 Management Readiness ﬁndr’ngs -(H.S)_

Management readiness is a construct representing the propersity that managers are ready
to adopt e-procurement systei. Baséd on the results from logistic analysis, management
readiness is significaritly related to e-procurement adoption with p value= 0,001 which is

less than 0.05.

4.5.3.6 Technology Readiness findings (H6)

The hypothesis states that technology readiness has a significant relationship with e-
procurement adoption. The data analysis using logistic regression shows a positive main
e.:ffect? p=0.00 which is less thaii 0.03, this indicates that there is a significant relationship

between technology readiness and e-procurement adoption.

4.6 Summary

To sum up, this chapter explicitly presented several statistics together with related
analysis. Critical information was reported from various statistical tests; the study had
statistically sufficient and relevant response rate of 66% from the target sample of 200
construction companies in Botswana. Furthermore, the study received responses from a
dynamic set of respondents with regards to their position at work and work expetience

further-ensuring richness and quality on the information provided for this-study.

The internal consistency was tested together with distribution of samples, followed by
factor analysis perforned to reduce the huge volume of data into very manageable data
set; five items had lower factor loadings which were below the threshold of 0:4 and these

items were removed from further analysis.
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Finally, the significance tesi indicated a need for binomial logistic regression test as the
dependent variable was dichotomous (binary variable) and independent variables were
ordinal. The test of binomial logistic regressi'on reported that out of six factors only four
have a significant relationship with e-procuretent adoption and their significance was
assumed when the p value is less than 0,05. The results show that, management readiness,
techinology réadiness, perceived barriers and organizationat performance affect ¢-
procurement adoption to a greater extent while critical success factors and perceived
benefits were not found to affect the finm’s decision to adopt. Additionally, the results
showed that, 76.8% of variance in the depenidant variable is explained by the model which
indicate that, this model is statistically valid and robust in helping us understand the

factors that influence the adoption of this system.
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Chapter 5

5.0 Discussion of Results
5.1 Introduction

‘The purpose. of this paper was to extend and test e-procurement adoption model within the
construction industry in Botswana so as to understand the maagnitude to which these
factors affect e-procurement adoption. This chapter diséusses the- interpretations of the
findings ‘in Chapter four and draws conclusions and offers recommendation from the
study. The data was analyzed using descriptive statistics and inferential statistical analysis,
These techniques provide useful information in finding out factors: influencing the
adoption of e-procurement among construction companies in' Botswana, These factors
were hypothesized into six influential relationships and from the results presented in
chapter four, out of six factors tested, onty four were found to si gn'i'ﬁcantly affect the
adoption of this system. This chapter explains the results in details and provide supporting
evidence from prior empirical studies on IS adoption togethier with a researcher’s opinion
on why these results were obtaingd, in addition, limitations and suggestions for further

research are also. stated.

5.2 Factors influencing the adoption of e-procurement system among
construction companies
This section discusses the factors: that influence the adoption of e-procurement syster

among consiruction companies in Botswana.

5.2.1 Management Readiness

The study found management readiness to be an important determinant of e-procurement
adoption. A number of prior studies have provided empirical evidence to support this
argument [38], [56], [100], [101], [102], [103], [104], [105], [106]. Management’s. vision
and commitment, to an innovation is very vital to get much needed suppoit and adequate
resources. to adopt the system. For thie past years, it has been believed in information
system’s implementation literature that top management support is a predetermining factor

in the successful adoption of the new IS [107], [108].

Company managers within the construction-industry in Botswana are really interested in
the adoption of the system within their respective organizations. Moreover, managers in
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most of the organizations aré extremely committed to €-procurement adoption with
‘monitoring processes, changing the organizational structures, setting new visions and
goals for their companies, devising strategies of activities which all together affect the
adoption of this.system to a greater extent. Premkumar [108] pointed out that, the support
of the management team is critical, especially for communicationy te_chnolog‘fes because, if
includes a rélationship with trading partners. It is also important for ¢stablishing business

agreemerits for adopting and using the technology with its trading pértners.

Taking into consideration the fact that, some managers may decide not to go for adopting:
e-procurement if they caniot in any way see the value of this system on hoth short-tern:
and long-termy performance of their companies, it is very imperative t6 urge if not
convince managers to learn more about e-procurement and make them see the real
‘benefits of this innovation 5o as to enable their respective companies to adopt and keep up

with the competition and new technologies.

5.2.2 Technology Readiness

Technology readiness was also found to affect the adoption 6f an e-procurement system to
a greater extent. This is consistent with the findings of prior empirical studies which have
‘also found it to be an influential factor in the firm’s decision to adopt the system [38],
[56], [100}, {1011, [102], [103], [104], [105]. The availability of computer technologies,
mformation security measures in place and availability of robust networking infrastructure
all together determines the readiness of a company as far as technology is concerned, thus
impact the firm’s decision to adopt e-procurement as the most preferred mode. The e-
procurement system i§ considered more appropriate to be used in the new era rather than

the manual way,

ICT is the basis of any e-procurement system; therefore construction: companies in
Botswana. strive to provide a well technological environment that will embrace e-
procurement systetn. According to Gibbs et al. [104], companies should provide flexible
systems and networks. The researcher further emphasized. that, both hardware and
software systems, system incompatibilities and integration together form a key part of
successful adoption of this system, hence, companies should ensure that there are no

systeny incompatibilities when adopting new IT innovations;
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Managers within construction companies should be aware that technology readiness is
méade-up both by physical infrastructures and intan_g-iblé krowledge, such as IT skills
es_peci_a_lly employee IT skills. Therefore, managers of companies should invest highly in
physical infrastructure and -hi'ring:"of employees with technical know-how. Employees with
less IT skills in the company should be provided with training programmes that will help
thein with skills on how to use the system.. Policy makers should also minimize tax laws to
promote the construction of IT infrastructures which will help in providing the

technological environment for the siiccessfill adoption of this system,

5.2.3 Perceived benefits

Research on IS adoption and implementation has recognized the value of perceived
benefits. of the technelogy in the adoption ‘of an information system [109]. Perceived:
benefits are often referred to as ‘relative advantage’ in literature. Even-though the variable
“perceived benefits” has: been operationalized a bit differently in some studics, it has

constantly been found to be a significant factor of IT system adoption [109], [110].

Surprisingly, in this study, the résults of the logistic regression analysis indicate’ that,
‘perceived benefits do not affect e-procurement adoption, This is supported by the results
of Nelson & Shaw [111] and Lin & Raman [112] on e-commeérce adoption, which
researchers found that, relative advantage does not s‘igniﬁcantly afféet the fitm’s decision
to initiate IT innovation. Teo et-al. [113] also found that relative advantage does not affect

e-procurement adoption.

The contradiction in the results miglht be due to the fact that, in Botswana construction
industry, ion-adopters supetsedes adopters therefore, there may still be some non-adopters
among construction companics who do not perceive the benefits of e-procurement to be
significant, most likely because of their inexpericnce with it. Another possible reason as to
why perceived benefits were not found to significantly affect the adoption of this system
may be that, since the benefits tend to be widely reported in the press, respondents are
generally aware of them, and hence the resuit of benefit is-not significant. The last possible
explanation may be that, most companies in Botswana have adopted the “wait and see”
adoption_-strategy, that is, companies are aware of the system, but often times do not
perceive the. innovation as being woith shifting their current procurement processes-to the

e-world. Previous literature has confirimed that this strategy is mostly adopted among
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construction companies and consequently has contributed to the slow adoption of this

system,

The adoption of this system dépends on how different companies’ devise their strategic
initiatives in adopting e-procirement, however, sucl initiatives could be costly therefote,
organizations may look at it as a long-term investment. According Teo ¢t al. [113], when
considering the' adoption of e _procurement, -organizations sometimes may be more
concerned with the benéfits that the innovation can bring and how it can provide mote

strategic gdins, rather than the actual benefits of an e-procurement system.

5.2.4 Perceived barriers

In addition, perceived barriers were found to significantly affect e-procurement adoption.
The' importance of perceived barriers is consistent with Hsiu et al. [107] study of factors
affecting the adoption of e-commerce, which revealed that perceived barriers correlates
significantly with the success of the adoption. It is also consistent with Teo ef al. [103]
study, which found that, adopters of B2B e-commerce were significantly affected by
barriers such as technological issues, management support; Grover [114] also found =
significant relationship between perceived barriers and the adoption of EDL 1n similar
vein, Rai et al. [38] found that, percéived barriers sapport was associated ‘with e-
procurement assimilation while Premkuritar [108] alsa found barriers. to be zn important
determinant of the adoption of computer- mediated communication technologles This
suggests that, perceived barriers in organization’s initiative are essential in determining its

adoption,

These results indicate that, most of constriiction companies in Botswana have not adepted
an e-procurement system becausc of, unavailability of IT infrastructure, lack of software
security measures and lack of management support to facilitate the adoption of this
system. The pereeived challenges may also be felated to technical issues such as lack of
information from the system providers when new versions of the system are launched and

poer IT skills of the employees.
5.2.5 Organizational performance

In the organizational perforimance dimetision, perceived. organizational performance was

s.tatisti'ca'lly significant facilitator for e-procurement adoption in Botswana construction
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industry. This is a clear indication that, managers are aware that, the system can improve

long term and short tetm performance, streamline costs of an organization.

Most studies have conceptualized organizational performance as a dependent variable;
Zakari et al. [115] conducted a study on e-procurémerit and performance of services
organizations in Uganda and found that c-procurement significantly improved the
peiformance of an organization in terms of cffectiveness .and efficiency. Ongore &
K’Obonyo [116] did an empirical review on the effects of selected corporite governance
characteristics on firm performance in Kenya and found a positive relationship. The study
conducted by Barngetnry & Kimutal [117] concur that, there is a positive relationship

between e-procurement and firm performance.

The first research to -‘coliceptialize perceived organizational performance as an
independent variable was Guuiasekaren ¢t al. [20] and empirical evidence indicates that,
companies from Hong Kong realized the successful implementation of the system
improved organization's competitiveness and strategic alliance and networking, However,
the study did not use inferential statistical methods to test the significance or relationship
of this variable ie., they used descriptive statistical methods (means and standaid
deviations) to identify the extent to which organizational performance affect e-

procurement adoption..

According to Chang et al. {118], the improvement of performarice is an ‘indicator of
successful adoption of e-procurement among small to medium enterprises. In their study,
the researchers asked respondents to rank éxpected future improvements, and
improvements. their organizations had realized fiom e-procurement, The results indicated
that, & perceived organizational performance change with e-procurement adoption is @

significant issue while adopting this system.

To the best of our knowledge, this is the first study to test using inferential statistical
method the significance/relationship of pérceived '0'1'1ganizat'i0nal' performaince on e-
procurement adoption as an independent variable. The tésults. indicate that, the firm’s
decision to adopt the system is influenced by their perception on long term improvements
offéred by the system to the performance of an organization. Many construction
companies in Botswana have realized that, automating their procurement processes had

significant improvements: on the performance of an orgaitization let alone help them to
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stay competitive. However, this study suggests that, more empirical studies should be

conducted to support this theory,

5.2.6 Critical success factors

The study, however, did not find a significant relationship between critical success factors
and adoption of e-procurement system. Many studies have not included eritical success
factors as a variable to explain the adoption of IS. However, Mose et al. [21] investigated
critical success factors of® e-procurement adoption in Nairobi manufictiring companies
and the results indicated that, critical success factors influence e-procurement adoption.
The respondents indicated issues like performance monitering and uscr acceptance as

critical factors in determining the adoption of this system.

One plausible explanation for this contradictory result may be due to the fact that, this
study operationalized the. independent variabie somewhat diffefently from Mose et al, [21]
that is, none of the measurement items in our study is similar to Mose et al. Therefore,
more studies need to be taken to validate the measurement items for'the construct critical
success factors. Another possible explanation for the discrepancy in the results. may be due
to the fact that, constriiction companies which have.not adopted the.system in Botswana
are- more than those who have adopted thus non-adopters cannot confirm that critical

indicators. of successful adoption of the system have been realized.

Furthermore, e-procurement is an evolving ‘technology in Botswana thus many
construction companies have adopted mostly one formi of e-procurement which is e-
informing, however, the measurement items for construct critical success factors i this
study were open mostly to other forms of e-procurement which may have rot been
adopted by many companieés hence they disagreed ori the importanice of this factor in

'detemining_ the firms decision to adopt the system,
5.3 Conclusion and Recommendations’

This section gives insights into the contribution of this study, récominendations ar'i'sing
from the research, limitations of the. study while also providing areas for further rescarch
which couldn’t be covered by this research. The last subsection draws conclusion from the

study.
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5.3.1 Contributions of Study
The research questions in this study (as introduced in section {.4)were:

1. What arc the key factors in the original ‘model ‘influence the adoption of the
system?
2. Does management and. technology readiness influence the adoption of -

procurement.systen?

Both research questions were addressed by including into the résearch model (see figire
2.1) all the factors likely to affect e-procurement adoption (as suggested by the literature)
and by testing the mode] against data collected from construction companies in Botswana.
The résults indicated that, from the six- variables tested; only four were found fo

significantly affect the adoption of the system.

5.3.1.1 Practical implications

This section discussés the implications of this study to practice, including implications for

managers, software vendors.and the governmient.

Implications for software vendors

Vendors are provided with an insight into the factors that are si gnificantly-associated with
e-procurement adoption. Equipped with this information, vendors. can thus come up with
‘more improved and -efficient strategies for their e-procurement software. For example,
software vendors car focus their attention on making company managers aware of the
benefits of e-procurement and make them understand the importance: of having
technological resources in order to specd up the adoption. Vendors should also realize
that, although larger firms appear relevant to adopting c-procurement, SME’s also
contribute significantly in the market therefore, they should also turn their focus irito

convincing small and medium sized fiims to adop_t the system.,

Technology readiness was found to influence the adoption of this system; hence, this has
implications for the managers of technology vendor firms which develop e-procurement
systems. The software vendors can use the results from this study to" develop systems
which' are compatible with existing business practices as well as the existing ICT

infrastructure for their clients.
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Implications for company managers

Construction eompanies in Botswana also tend to take a wait and see strategy rather than
aggressive attitude in adopting the system. Managers can use the results from this study to
understand that, successful adoption of an é-procurement system provides an organization -
with competitive advantages and the abilify to cope with the ever changing business

envirommnent.,

Of course; the wait and see strategy may be due to unsuccessful cases of adoption of new
tecl_mologies that they have experienced or: heard of. A better knowledge of the
development of information systems should be helpful to practicing ‘managers -in
understanding the conditions under which e-procurement systems are most appropriate to
their organizations, hence, the results from this study provide mandgers with a better
understanding of factors associated with the adoption of ¢-procuremment, which will be a

useful reference for thetn to develop appropriate e-procurement strategics.

Implication for the government

Lastly, understanding the factors associated with the adoption of esprogurement,
governmenit policy makers could come up with appropriate measures to facilitate the
adoption of e-procurement. For example, government could provide financial support and
amend tax laws 50 as to promote the adoption of e-procuremert and its diffusion among
co_mpanics; The government could also pldy a lead role in adopting ¢- procurement which
in turn can influence construction companies to adopt e-procurement system' as, these

companies are the lead stakeholders for government projects.

5.3.1.2 Theoretical implicafions

This section discusses the contribution-of this study to tlie theory, including suppott for the
underlying niodel, the viability of conceptualizing organizational performance as an
independent variable, testing the validity of two independent variables {technology
readiness and management readiness) which has been used to extend the.original model

and the contribution from the construction industry in Botswana context.
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Dentonstrating the viability of conceptualizing organizational performance as an

independent variable

This study provides empirical support for the construct organizational performance, which
has been somewhat conceptualized as a dependent variable in many studies. This is the.
second study to conceptuialize organizational performance as an independent variable-and.
the first to test the relationship using inferential statistical methiod. The results indicate’
that, successful adoption of e-procurement is influenced by the organization’s perception
that the system will enhance its p‘erfbr'mailce in terms of lowering long and short term

.operational costs and enhancing competition in the market.

Validity of nanagement and technology readiiiess as added variables to the original

model

The Gunasekaran and Ngai model have mostly concentrated on four factors which are
limited in terms of explaining the key factors that influence the adoption of the. system.
This study exteiided Gunasekaran and Ngai [20] medel, adding management aiid
technology readiness elements in order to come up with 4 more comprehensive model.
Both management and technology readiness were found to affect the adoption of the
system. which provides evidence in explaining why e-procurement adoption within the

construction industry is progressing slowly.
Contribution to the existing model

This research confirms the -importance of key variables tested in prior model on the
adoption of e-procurement among companies in Hong Kong by Gunasekaran and Ngai
[20].. Specifically, our findings confirm that perceived barriers and organizational
performance are key determinants of adoption of e-procurement system among
construction companies, therefore empirical tesults from this study contributes by
supporting, the. underlying model. Nevertheless, perceived benefits and critical success
factors were not found to affect the adoption of the system. One pessible explanatioh for
contradictory results may be that, the model was tested from two different industries
therefore factors associated with e-procurement adoption in construction inay vary from

that of general goods and services industry.
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Validated e-procureniérit adoption i odel within the construction industry in Botswana

This is the first study- to test e-procuretnent adoption model within the construction
industry let alone in Botswana (there is no previous study on the subject in Botswana).
This research provides concrete empirical support for the theoties of ‘e-procurgment
adoption among construction companies. Empirical evidence indicates that, the model
work within the construction -indust_r_y inn terms of "-expla'i"ning the factors that influence. the
:adopti'on of this system. The model of this study can be used as the theoretical foundation

for future researches in information systems, particulatly within the construction industry.

5.3.2 Recommendations of the Study

The study recommends that, construction companies should be involved garly in the
adoplion process of e-procurement, because this. will help them in defining and devising
strategies for the improvement of the procurerent process. This will somehow help in the

change management.

Management among cormpanices should set the vision and come up with cledr goals that
complement the objectives of an organization. Furthermore, companics should lay down
comprehensive strategies and exceptionally formulated policics to enable the adoption. of
this innovation. In addition, theé management shoild commit financial resources to support

in thie necessary development of e-procurement infrastructure for easy adoption.

The study also recommends that, companies that have not adopted the system should
critically assess the benefits of this system and take a closer look into the costs associated
‘with ‘e-procurement adoption, so as to understand and successfully come up with a much

needed strategy to deal with the results associated with the adoption of this system.

Furthermore, construction companies should provide a. learrl’ir’;g_platfbrm for its employees
to-improve and ensore the optimal use of the adopted procurenierit system. -There is also
need for companies to create and develop the 1T cothpetencies of their staff. This will help
employees to acquire the requisite technical know-how and skills which are needed for the.
successful adoption of an e-procurement system, This can be doné through extensive
trainings ‘more importantly, these trainings should be practical in order to familiarize
employees with the system. Employees who aré competent and familiar with using-the
systemn will take a shorter period of time to complete tasks, thus enhancing productivity of

an-organization through reducing operational time.
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The study finally recommends that, companies should invest heavily to ensure that 1T
infrastructures are in.place and complete with protective measures against security risks.
Companies should also play a crucial role in ensuring that much required technologies are:

available i the organization so-as to support e=procurement adoption.
5.3.3 Limitations of the study
Responses

The study provided an epportunity to-look at e-procurement adoption among construction’
companies in Botswana. In the course of carrying out the study, a few limitations were
experienced. One of the challenges experienced was the administration of questionnaires
to construction companies’ staff. Some of the staff were reluetant in the answering of
questionnaires, and others took longer to submit back the questionnaires affectiiig the timic.

schedule of the data analysis.

The study obtained 106 valid responses from construction companies in Botswana. The
relatively small dataset limited for statistical analysis and therefore low response rate may-
have resulted in bias.

Cross validation

If different constructs were measured using different methods, the validity of our
conclusion would have improved sighificantly, for example, somie [factors like
management readiness could be measured through direct interviews with company

managers. This could reduce the possibi-lii_y of common method bias [121].

In addition, it would be desirable to conduct the study with different several populations
such as.SME construction companies 1o demonstrate: that the same or comparable results
aré obtained. Further, the results would have been better if the study included construction
companies frofi different regions of Botswana.

In conclusion, these approaches would have resulted in greater validity, but-wete not

possible because of time and resource limitation.
Limitation with the model

Firstly, e-procurement adoption model does not capture external factors such as trading

partner readiness and goveinment policies which may ‘be impottant factors in e-
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procurement adoption. Secondly, the model does ot include other potentially important
factors, such as the employee readiness which may also be the most important factor in

determining the adoption of this system,

3.3.4 Suggestions for Further Research

Research in this field is continually growing, generating arcas for further researches to be
conducted. The same goes for this- study, which validated e-procurement adoption mode]
to: show the factors that influence the adoption of this system among construction
companies in Botswana through a quantitative approach. The researcher suggests the.
following areas for further research. First, further studies can look into the risks associated
witl the adoption of an e - procurement systern: this can. be done through conducting a’
comparative study between large and small to medium companies as risks associated. may

differ respectively.

Secondly, the e-procurement adoption model does not capture external factors that
influence the adoption of this system at firm level, such as government policies, trading
parter’s readiness and political influences which needs to be further examined by other
studies. In addition, since successful e-procurement adoption is. dependent on a numbet-of
factors which may advance and change in a jongitudinal sense, it will be important to

carry a longitudinal study to-measure the aforementioned factors:

‘The results of this study provide cmpirical evidence that supports the need for & mote
context-based models of e-procurement ado_ption. Therefore, further studies can develop

models specifically for a cettain context that being country specific.or industry specific. .

Further, whilst there are many theoretical studies of e-procurement adoption, comparisons
across ‘industries are lacking. To promote this system adoption and their comparison
across industries, it is critical to clarify the factors that explain e-procurement. adoption,
and to conduct a deep analysis to understand if different industries, e.g. manufacturing,
construction and health institutions are affected by the samé factors when adopting this

system.

Lastly, as e-procurement is gaining popularity in developing c’o‘umr.ies,_ it is essential for
researchers to conduct country specific researclies to understand the adoption of e-

procurement among state corporations and parastatals,
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5.3.5 Conclusion

E-procurement adoption enables the firm to perform electronic transactions along vilue-
chain activities [119]. To promote e-procuretnent adoption, it is critical to clarify the
factors that explain its adoption, and make a deep -analysis to understand to what extent
these factors influence the adoption of this system within the construction -industry. This
study investigated empirically the major determinant factors for the successful adoption of
¢-procurement amorg construction companies in Botswana through cxtending and testing
an e-procurcinent ad'c)_ptioll model. The resilts indicate, that the research model was
statistically valid and comprehensive/robust to explain the factors that influence the

adoption of this systemn at firm level.

In order to address the research questions, the study ¢mployed 4 quantitative approach
which includes a questionnaire survey to colléct dats ‘from construction companics in
Botswana. The research questions were hypothesized into six influential relationships
upon which were tested from the survey data using binomial logistic regression. The.
results. from the survey show that, technolo gy readiness, ‘managemeit readiness, perceived
barriers and:organizational performance are ingjor determinant factors of e-procurement
adoption among construction companies in Botswana. The results further designated that,
perceived benefits and critical success factors does not affect the firm’s decision to adopt
the system. These findings can be-used to devélop strategies to promote the adoption of e-
procurement by construction companies. This study is-also helpful to developirig validated
predictors of enterprises’ &-procurement adoption in developing countries and

understanding the diffusion of e-procurement within the country specifically Botswana.

As e-procurement is becoming predominant and highly demanded within the construction
industry, it is vital to appreciate the factors that influence the adoption of this sysltem at
firm level because improved adoption strategies and: the introduction. of this system may
lead 1o effective and efficient procurement cycle. Also. in a recent journal on e-
procurement, Mohamed & Miliu [120] stateéd the impottance of understanding the
challenges ‘of e-procurement adoption and the need for improvements to be. learnt to

optimize and improve this system adoption.
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Appendices

Appendix 1: Study Questionnaire

B IS T

BOTSWANA INTERNATIONAL UNIVERSTITY
OF SCIENCE 8 TECHNOILOOY

TOPIC: E-procurement adoption in Botswana construction companies: An
exploratory assessment using regression analysis to empirically test a
conceptual model

This survey is conducted to understand the factors that influence the adoption of e-

procurement system among construction companies.

E-procurement in construction is defined as the process involved in the creation,
management and fulfillment of contracts relating to the provision of goods, services,

engineering and construction works or disposal.

All responses will be strictly confidential and you will not be identified in any way. Your
responses will be combined with others for statistical analysis only. Your participation is
extremely important to me. I would like to thank you in advance for your assistance.

Kindly complete the questions below.
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A. ABOUT THE ORGANISATION

In this section, we ask about you and your Organisation
A1, Which type of sector is your organisation involved in?
[] Building construction

[ 1 Civil engineering

[ ] Roads construction

[ 1 Drilling and water engineering

[[] Mechanical and Electrical ¢ngineering

A2. What is your present job position in your organisation?
[] Executive manager

[ ] Project manager

[[] Quantity surveyor

A3, How long have you been with the organisation?

[J Less than' years

[:I 6-10 years

[ 11-15 years

] 16-20 years

[T 20+ years

A4. Is your-organisation using an e-procurement system?
[] Yes

[ ] No
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A. MANAGEMENT READINESS
In this section, we address the extent of commitment and resource support given by
managers of an organisation to adopt-e-procurement systent.
Please indicate with an ‘X’: Management Readiness in adopting e-procuremént system

ranking them from (l-strongly disagree, 2-disagrée 3-Uncertain, 4-Agree, 5-

Strongly agree).

Factor

Management is interested in the adoption of e-

procurement systei.

Management has effcctively communicated-its support

for e-procurement adoption. to cmp'l'oyc'cs.

Management is.committed to the adoption of e-

procurement system within an organisation.

Management is willing to take risks invalved with the

adoption of e-procuremet systern.

0o O d 0o 0gr-
o o o o oOv
0y o oo oo O«
o o o oo oO*
o o o g g=

Management is willing to invest funds to adopt -

procurement system.

B. TECHNOLOGY READINESS
In this section, we -address the extent to which technological resources influence the.
adoption of e-procurement system.
Please indicate with an *X’: Technology Readiness in adopting e-procureinent system
ranking them from (l-strongly disagree;, 2-disagree 3-Uncertain, 4-Agree, 5-

Strongly agrée).

Factor

E-procurement adoption is compatible with our current

information technology infrastructure.

Qur organization has technical experts.

Our organization has computers.

Our organization has networking and.IT infrastructure.

oogoog o«
oo o®
Oooog o«

Lood o-
oo oOov

Qur organization has software security measures.
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C. POTENTIAL BARRIERS
In this section, we address. the factors that imipede the successful adoptionn of e-
procurement systern.
Please indicate with an ‘X*: Potential barriers in adopting e-procurement system
ranking them from (I-strongly disagree, 2-disagree 3-Uncertain, 4-Agree, 5-

Strongly agree).

Factor

Lack of knowledge about e-procurement system.

insufficient financial support.

Intetnet security concerns.

Lack of management suppert and commitment.

ooogoo -
ogogogog®
ooooo -«
oogoo*
ooooo©-

Fear of change 10 a new system.

D. POTENTIAL BENEFITS
In this section, we address the degree to which e-procurement adoption is perceived by
your organisation as being beneficial. |
Please indicate with an “X’: Potenfial benefits in adopting e-procurement system
ranking them from (1-strongly disagree, 2-disagree 3-Uncertain, 4-Agree, 5-

Strongly agree).

Factor

E-procurement improves competitive-advantage.

‘E-procurement reduces operation costs.

E'.procuremenl'_improvcs contract compliance.

E-proturement improves access to infonmation.

Ooooo -
odooog ™
odgod-
ooood =
odood @

E-procurement-improves communicaiion between

stakeholders,

74




E. CRITICAL SUCCESS FACTORS
Inn this section, we address the critical success factors in adopting e-procurement system.
Please indicate with an *X’: Critical success factors in adopting ¢-procurement system
ranking. them from (l-strongly disagree, 2-disagree. 3-Uncertain, 4-Agree, 5-

Strongly agree).

Factor

Centralized control and nianagement of e-procurement

initiatives.

Communication between participants.

Enhanced ‘content managenient.

Management involvement and support.

OOooog o«

Involvement of stakelinlders.

Ooodd o-
oood oe

ooog o-”
Ooog e

F. PERCEIVED ORGANISATIONAL PERFORMANCE
In this section, we address the-exfent to which e-procurement adoption can improve the
performance of an organisation.
Please ‘indicate with an “X’: Perceived organisational performance in adopting e-
procurement system ranking them from (1-strongly disagree, 2-disagree 3-

Uncertain, 4—Agree, 5-Strongly agree).

Factor

Successful e-procurement-adoption can improve short

term organizational performance,

Successful e-procurement adoption canh.improve long

term organizational performance.

Suecesstul e-procurement adoption can improve cost

performance in organization.

Suceessful e-procurement adoption can improve

organization competitivencss.

O O o o o-
O o d o o-
O O o o d-
0 o o o o-
O o of o g@

Suceessful e-procurement adoption can improve

strategic alliance and networking,
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Appendix 2 Pilot study Results

hem-Total Statistics

) Scale Correctad Cronibach's
Seale Mean it Wariance it ltemi=-Total Alpha it e
ltetm Deleted iterm Deletaed Carrelation Deleted
VARBOOOT 77.3000 156,233 214 T4B
VARICO0Z 77.3000 156.233 214 T4B
WAROOOG3 TF.2000 1514232 .234 742
VARBODO4 TT.7000 149567 605 N dcl)
VARDOOQS TE.3000 151122 284 .T42
WARDDOO8 FF.7000 149,567 B85 32
YARDODD? 773000 156,233 214 F48
VAR00008 77.3000 156,233 21a FAB,
YAROOUNS FF.2000 156.233 214 ramp
VARDODT 0. 77,3000 161122 284 F42
VARBBEDT 1 F7.7000 149.567 G605 73z
VARDODY 2 77,3000 151.122 284 74z
VAROOODT 3 TT.700O 149 567 .505 i)
VAROOOT 4 T 3060 156233 214 TEB
VARDBON 5 77.3000 156,233 214 748
WARDOO18 773000 156.233 214 TAE
WARODDD 7 TT.8000 154,122 284 Taz
VARDOOT 8 77.7000 148.567 505 732
WAROOOT9 FE3000 151,122 284 74z
VARDODZO 7F. 7000 149867 505 i gc e
VARNDN21 773000 156.233 .214 FAB
waROd022 FT.A0O0 TE6.233 244 T4B6
VaRODO23 F7.3000 156.233 L2174 746
WARDDO24 772000 151,122 284 742
VARDON2S 777000 149.567 505 T332
VARODOZE 77.3000 151,122 284 7432
WAROQO2TF vr.oraan 149 567 Rotak:y T3R
WARDBOZE 7F7.3000 156.293 214 746
WARODO2A 75.40000 17E 044 - 477 768
VAROOD30 F¥.0000 178.444 - 487 733
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Appendix 3 Sample answered email-based questionnaire

B IS T

BOTSWANA INTERNATIONAL UNIVERSTTY
OF SCIENCE & TECHNOLOOY

TOPIC: E-procurement adoption in Botswana construction companies: An
exploratory assessment using regression analysis to empirically test a
conceptual model

This survey is conducted to understand the factors that influence the adoption of e-

procurement system among construction companies.

E-procurement in construction is defined as the process involved in the creation,
management and fulfilment of contracts relating to the provision of goods, services,

engineering and construction works or disposal.

All responses will be strictly confidential and you will not be identified in any way. Your
responses will be combined with others for statistical analysis only. Your participation is
extremely important to me. I would like to thank you in advance for your assistance.

Kindly complete the questions below.



G. ABOUT THE ORGANISATION
[n this section, we ask-about you and yeur Organisation
Al. Which type of sector is your organisation involved in?
Xl Building construction
[ Civil engineering
[] Roads construction
[ ] Drilling and water engineering
[} Mechanical and Electrical engineering

A2. What is your present job-position in your organisation?

=

Executive marager

L]

Project manageér

[

Quantity surveyor

A3. How long have you been with the organisation?

X

Less than 5 years
6-10 years
[1-15 years

16-20 years

I N Y I

20+ years
A4, [s your organisation using an e-procurement system?
> Yes

|:] No
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H. MANAGEMENT READINESS
In this section, we address the extent of commitment and rfesource support given. by
managers of an ofganizatioi to adopt e-procurement systens.
Please iridicate with ari ‘X°: Management Readiness in adopting e-procurement system
ranking them from. (1-strongly dis_agree, Z—disagree 3-Uncertain, 4—A'g‘r‘ee, 5-

Strongly agree).

Factor 5
Management is interested in the adoption of e- X
procurement system,

Management has cffectively communicated its support X
for ¢xprocurement adeption to employees.

Management is committed to the adoption of e- X1

procurement system within an organization.

B

Management is willing to take risks involved with the

adoption of e-procurement system.

4
L]
O
L]
L]
L]

o o O O oOr-
O o O o ov
0 oo o o O«

X

Management is wiiling to invest funds to adopt c-

procurement system.

. TECHNOLOGY READINESS
In this section, we address the extent to which te'ch‘nolog'ical resources influence the
adoption of e-procurement system.
Please indicate with an <X Technology Readiness in adopting e-procurement system
ranking them from (1-strongly disagree, 2—disagree 3-Uncertain, 4-Agree, 5-

Strongly agree).

Factor

Dm
(i

E-procurement adoption is compatible with our current

information technology infrastructure,

Our organization has technical experts.

Our organization has computers.

Our organization has networking and IT infrastructure,

oo 0O~
Ooog 4ga-»
XOOK

Oooooo o=
OX X [0 |

Our organization has software security measures.
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J. POTENTIAL BARRIERS
In this section, we address the factors that impede the successful adoption of e-
procurement system.
Please. indicate: with an ‘X’: Peotential barriers in adopting e-procurement system
ranking them from (I-strongly disagree, 2—disagree 3-Uncertain, 4-Agree, 5-
Strongly agree)..

Factor

Lack of knowledge about e-procureiment system,

Insufficient financial support.

Internet security concerns.

Lack of management support and commitment.

NoxxO -«

Oooodo -
oxddo ~
"oooo -
000~

Fear of change to a new system.

K. POTENTIAL BENEFITS
In this section, we address the degree to which c-procurement adoption. is perccived by
‘your organisation as being beneficial,
Please ‘indicate with an “X’: Potential benefits in adopting e-procuréement system
ranking them from {(1-strongly disagree, 2-disagree 3-Uncertain, 4-Agree, 5-

Strongly agree).:

Factor

E-procurement improves competitive advantage.

E-procurement reduces operation costs,

E-procurement improves contract compliance.,

E-procurement improves access to infermation.

oo oao -
I I
I N e
oooog*®
XXX XX

E-procuremierit improves communication between

stakeholders.
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L. CRITICALSUCCESS FACTORS
In this section, we address the critical success factors in-adopting: e-procurement system.
Please indicate with an “X*: Critical success factors in adopting e-procurement system.
ranking them from (1-strongly disagree, Z-disagree 3-Uncertain, 4-Agree, 5-

Strongly agrec).

Factor 1 2 3 4 5

| Centralized control and management of ¢-procurement | [ ] ] D ]
initiatives.
Communication between participants. I o0 T | 2
Enhanced contént management. NI U X
Management involvement and support. L (OO 1 10
Involvement of stakeholdets.. | LI D) 10 g

M. PERCEIVED ORGANISATIONAL PERFORMANCE
In this ‘sectioni; we address the extent to -which-e-procuremen‘t adoption can improve the
performance of an organization.
Please indicate with an *X’: Perceived organizational performance in adopting e-
procurement system ranking them from (I-strongly _disagree, 2-disagree 3-

Uncertain, 4-Agree, 5-Strongly agree).

Factor

&g

Successtul e-procurement adoption can improve short

term organizational performance.

B4

Successful e-procurement adoption can improve long

term organizational performance.

Successtul e-procurement adoption can improve cost

performance in an organization.

Xi

Suecessful e-procurement.adoption can improve

organization comipetitiveness.

O O o o odr-

O O O 0 og-©

O O O o o«

0O d o o o=
X

R4

Successful e-procurement adoption can improve

strategic alliance and networking.
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