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Abstract: The use of e-Procurement in the acquisition of
construction works and services has witnessed a tremendous
growth in the past three decades across the world. However, in a
developing country like Nigeria, thereisthelack of understanding
of the different types of e-Procurement systems and specific
technologies used to support the execution of construction
procurement tasks. This study, therefore, relied on a
questionnaire survey of 759 users of e-Procurement to
systematically identify the different types of e-Procurement
systems and technologies used in the Nigerian construction
environment. Theresultsof data analysis revealed that whereas
the common e-Procurement systems used in the study area are
those that help in disseminating/receiving information on tender
opportunities, exchanging construction project information/data,
submitting tenders, awarding contracts, placing orders and
making/receiving payment for materials/equipment and services,
the use of systems that help in tracking the movement of
materials/equipment and monitoring the progress of work on
construction sites was not very common. In addition, it was also
found that the main e-Procurement technologies used to support
the execution of construction procurement activities in the study
area were e-Mails, websites and web portals. The study concludes
that the over reliance on simple e-Procurement technologies such
as e-Mail and websites/portals with limited capacity to engender
collaboration, integration and coordination of tasks is
inconsistent with the growing sophistication and advancement in
construction procurement activities and processes and that this
hasatendency to limit the benefits associated with e-Procurement
in construction project delivery in Nigeria.

Keywords. Construction project, e-Procurement,
Systems and Technologies.

Nigeria,

. INTRODUCTION

The Nigerian construction environment is witnessing a
significant change as a result of globaization and
advancement in technology. Specifically, the advent of the
Internet and increasing changes in human needs,
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aspirations and expectations have compelled professionals
and other stakeholders in the industry globally and locally to
rethink the way construction businesses are carried
out.Previous studies [1- 2] have indicated that the emergence
of new level of complexity in the industry, communication,
different relationships, partnering, markets and global
business standards and rules have made it necessary for the
construction industry to leverage the prevailing digital climate
to improve the fortunes of the sector in meeting the needs and
expectations of its clientele in the delivery of buildings and
infrastructure projects in a sustainable manner. This has
become very important, especially at thistime when thereisa
need to ensure that clients get value for money in the
procurement of buildings and other fixed infrastructure.

It has been observed that the Internet has become a major
catalyst for change in most industrial sectors, including
construction [3], hence previous authors have argued that the
use of Internet-based technologies, applications, and
processes has the capabilities to improve administrative
performance, especialy in the procurement of goods and
services [4]. In line with this, electronic (e-) Procurement,
which is the use of the Internet to acquire works, goods and
services [2, 5, 6] has been recognized as a powerful tool for
enhancing productivity and transparency in al forms of
procurement activities [7-8]. Research on e-Procurement in
construction has been on the increase since the mid-1990s.
The existing studies have examined several issues such asthe
level of adoption of e-Procurement [2, 9-12], the associated
benefits [13-15], situations that militate against its successful
adoption [2,13-15] and the critical success factors for its
adoption in construction business [16]. In Nigeria, previous a
study examined the current state of e-Tendering in the
construction sector [17]. Although that study made attempt at
identifying some e-Tendering tools used in the Nigerian
construction industry, the findings are applicable only to
e-Tendering systems. Other authors[12,18] had investigated
the extent of adoption of e-Procurement and factors that
influenced its use in the procurement of building projectsin
this country, respectively. However, the findings of these two
studies cannot be generalised in the context of the Nigerian
construction environment because of their narrow focus on
the building sector, which is a sub-set of the construction
industry.
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A morerecent study was on the critical success factorsfor the
adoption of e-Procurement but it failed to consider the
specific types e-Procurement systems and technologies used
by stakeholders in the procurement of construction works,
goods and services in this country [16]. The foregoing
suggests that although there is a growing body of scientific
knowledge on e-Procurement in construction, there is still a
knowledge gap in the area of the specific types of
e-Procurement systems and technologies currently in use in
the Nigerian construction environment. This has obscured our
understanding of the types of e-Procurement systems
available and presently deployed in the procurement of
congtruction projects in Nigeria, the largest economy in
Africa. In view of this, this study investigated the
e-Procurement systems, tools and technologies used by
stakeholders in the Nigerian construction industry. The
research pursued two basic objectives, which are: (i) to
identify the types of e-Procurement systems used in the
Nigerian construction industry and (ii) to examine the
different e-Procurement technologies used to support the
execution of construction procurement activities in the study
area. The research is based on a survey of 759 users of
e-Procurement in the Nigerian construction industry. This
research investigated the following e-Procurement systems:
e-Natification, e-Tendering/Submission, e-Exchange,
e-Awarding systems, e-Tracking and e-Payment systems. The
study makes contribution to knowledge by improving
understanding of the different types of e-Procurement systems
and technologies existing in Nigeria and level of their
deployment in the country’s construction environment.
Therefore, the findings of this research are expected to inform
intending users as well developers and vendors of
e-Procurement systems within and outside Nigeria on the
availability and deployment of the different types of
e-Procurement systems and technologies in this country’s
construction environment.

[I. LITERATURE REVIEW

Thereview of literature is divided into two sections. Thefirst
section coversthereview of literature on the different types of
e-Procurement systems, while the second is on the various
e-Procurement tools and applications that can be used to
support the execution of construction procurement activities.

A. Types of e-Procurement Systems

As used in this research e-Procurement refers to the use of
web-based methods and tools in forming contracts, obtaining
prices, awarding and managing construction-related contracts
[19]. In its simplest form, it is using e-Ecommerce systems
and processes to procure construction- related works, goods
and services. Generally speaking, e- Commerce transactions
can be classified into three basic categories based on their
functions. The first category includes transactions involving
product information marketing. The second category deals
with acquisition of goods and services, whilethelast category
involves exchange of contract documents and electronic
payment [20]. These transactions are usually carried out using
different online platforms, which are referred to as
e-Procurement systems [21].
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Table | presents a summary of the existing e-Procurement
systems as gleaned from the literature. Examination of the
description of these systems reveals that each of them
provides the platform for executing at least one procurement
activity, while acombination of them can enabl e the exchange
of complete information required to carry out substantial
aspect of procurement activities. Although, the use of these
e-Procurement systems may vary from oneindustry to another
and fromfirmto firm, the primary role of the different systems
is to facilitate uninterrupted and timely exchange of
information and/or data among the various stakeholders
involved in construction procurement activities and
processes. The review of the existing literature also reveals
that the identified e-Procurement systems have their origins
and might have different names depending on the industry of
application, especially in the retail and manufacturing sectors
that are regarded as early adopters of e-Procurement [21].
Notably, some of these systems have found usefulness in the
procurement of construction works, material s/equipment and
services as previous authors have observed [2,19]. It is aso
important to note that there are several tools, applications and
packages associated with each of these systems. Thisiswhy it
is important to investigate the ones associated with each and
map them against the different construction procurement
activities each can be used to execute to assist intending
users make quick decision on the ones to use at any stage of
the procurement process.

Table 1: Types of e-Procurement systems

e-Procuremen Description
t System

Web-based The use of Internet-based software system to

Enterprise create and approve purchasing requisitions,

Resource place purchase orders and receive goods and

Planning (ERP) | services.

Electronic Similar to ERP, but goods and service

Maintenance, procured are not for productive activities, but

Repair and | are mostly indirect goods

Overhaul

(eeMRO)

Electronic data | Inter-organizational information  system

interchange using structured exchange protocols usually

(EDI) through value added networks. Used mostly
to exchange messages concerning such
matters related to orders, confirmations,
transportation information and invoicing.

e-Sourcing Using Internet technology to identify new
suppliers for specific goods or services
needed by an organization.

e-Tendering Using Internet technology to solicit and
receive tenders for the supply of goods and
services.

e-Reverse Using Internet technologies to bid down

auctioning bidders price offer against those of other
bidders until no further downward bids are
received.
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e-Informing Gathering and circulating procurement
information to both internal and external

parties on the Internet

e-Awarding Opening of tenders, evaluation of tenders,
tender selection and tender award using

Internet facilities.

e-Collaboration | Collaborative procurement related planning

and design using facilitating technologies.

e-Ordering The use of Internet to facilitate operational
purchasing process, including requisition,
order approval, order receipt and payment

process.

e-Markets Meeting venues for components suppliers
and purchasers, who exchange mechanism to
support procurement process electronically.
E-catalogues play key role in e-Market
places.

e-Contracting
Management

The use of information technology for
improving the efficiency and effectiveness of
contracting process of organizations,
especially in monitoring the use of resources
and tracking the movement of materials and
equipment required in delivery projects.

e-Payment On-line payment for goods and services.

Source: Compiled by the authors from [21-23]

B. e-Procurement Technologies and their Applicationsin
Construction Procur ement

Procurement activities are usually conducted using a number
of communication media, which facilitate the exchange of
information among the various parties. These communication
media are driven by specific technologies in the forms of
tools, applications or processes. Generaly speaking,
e-Procurement technologies are applications, tools or
processes designed to facilitate the acquisition of goods and
services by a commercial or government organization over
the Internet [24]. Examples of e-Procurement technologies
include e-mails, websites, web portals, Intranet, Extranet,
Videoconference, Electronic Data Interchange (EDI), Radio
Frequency Identification (RFID), Mobile wireless
Technology, Customized e-procurement software, e-Markets,
web-based building information modelling (BIM) and others
[24-25]. The basic requirements for establishing
e-Procurement technologies are computer hard ware,
software and network system, and these e-Procurement
technol ogies can only be deployed to support the execution of
procurement activities related to information gathering and
information exchange among parties, contracting, requisition
and intelligence and analysis. This suggests that the logistic
aspect such asthe delivery or assemblage of physical products
is beyond the capabilities of e-Procurement systems and
technologies [25].

Regarding the use of e-Procurement technologies to support
the execution of construction procurement activities, in a
study of contractorsin the USA, it was reported that despite
thefact that construction is mainly a service oriented industry,
a majority of its activities require material handling and
assembly [26]. As a result, e-Procurement is considered one
of the commonly adopted e-Business practices critical to the
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success of construction business, especially as construction
works involves a number of participants in each project who
have the need for inventory management. That study reported
massive use of e-Mails and fax, project management software
applications, Extranet/Intranet and electronic  data
interchange (EDI) to support the exchange of construction
project information and data [26]. In Australia, other authors
also reported 100 percent, 37 percent and 30 percent use of
e-Mail, Intranet and Extranet, respectively, to carry out online
searching and ordering of construction material S/equipment;
exchange of construction drawings; project management and
send or receive tender offers [27]. Further, another study
investigated e-Procurement adoption amongst 226 general
and trade contractors, suppliers and their associates in the
Atlantic Canadian construction industry and reported that the
e-Procurement technologies such as e-Mails and websites
used for searching and finding production information,
responding to bidding opportunities and transferring bidding
information and documents online offered a number of
advantages in greater access to market, reducing paperwork,
increasing productivity and reducing procurement cycle
time[20].

Elsewhere in South Africa, e-Mail, static websites, web 2.0
technologies, and portals were reported to have been used by
stakeholders in that country’s construction industry in sending
or receiving information on tender opportunities, while
e-Mails, Web 2.0-based systems; websites, and cloud-based
applications were used to support the exchange of
construction project information [2]. In Nigeria, it was
reported that e-Procurement technologies have been used at
the different stage of construction procurement process to
carry out the following activities. preparation of tenders,
production of contract drawings, tender analysis, contract
formulation, tendering, distribution of contract drawings,
interaction with professionals, obtaining design brief from
clients and consultation with clients [17]. Others are
submission of tenders, receipt of tender notification, receipt
of payment and making payment for construction related
works and services [17]. In asimilar study in the Nigerian
building industry, it was found stakeholders used
e-Procurement technologies such as e-Mail to announce or
receive information on call for tenders/ request for quotations
and exchange project briefs/specifications and in the
submission/receipt of tenders proposals/expression of
interest as well as static websites and e-Catalogues and
electronic fund transfer (EFT) to identify and place ordersfor
congtruction materials and equipment as well as make
payments for building procurement-related services,
respectively[12].

From the forgoing review, it is evident that previous studies
have examined the different e-Procurement technol ogies used
to support the execution of some construction procurement
activities. Consequently, there is a growing knowledge of the
existing systems and technologies available for use in the
different industries. Since these studies cannot be said to be
conclusive as research
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efforts are underway to devel op new ones that would enhance
efficiency in service delivery, more research works are
needed in this areas, particularly in a developing country like
Nigeria, where very few studies on the various types of
e-Procurements systems and extent of their use exist.

[1l. RESEARCHMETHODS

This paper draws on a bigger research project designed to
investigate e-Procurement use in the Nigerian construction
industry. The target population consist of consulting and
contracting firms, private and public sectors clients’
organizations and building materials suppliers/vendors.
Participants in the survey were selected from the six
geopolitical zones in Nigeriaz Northcentral, Northeast,
Northwest, Southeast, South-south, and Southeast. The
research design adopted was across-sectional survey
because of its advantage in alowing the collection of huge
volume of data from awidely dispersed population within a
relatively short time. Moreover, previous authors [12,26-27]
had adopted this approach. The sample size for the research
was estimated using the formulafor infinite population given
in equation 1:
Z%pq

Minimum Sample size, ng = g2z e Equation

1[28]

Where npis the minimum sample size, Z is the critical value
for 95% level of confidence, whichinthiscaseis 1.96; p=0.5;
g=1-pandeisthedesired level of precision in the estimate.
Using this formula, the minimum sample size obtained was
385 participants. Notably, this formula was adopted in
estimating the sample size for the survey because the
population of construction industry stakeholdersin Nigeriais
huge and the actua number of users of e-Procurement
technologies and systems in the Nigerian construction
environment is not known.

The data gathering instrument used was a questionnaire
designed by the authors. Although the questionnaire used in
the larger survey was divided into five segments, the data
presented in the paper were derived from the first two
segments of the instrument. Precisely, the first segment was
used to gather data on the personal profiles of the participants
and their respective firms/organi zationsthey were affiliated to
at the time the survey took place. The second part of the
guestionnaire was used to identify the different
e-Procurement systems and technologies used by the
participants’ organizations. On the one hand, the
e-Procurement systems investigated are
e-Notification/I nforming/Announcement, e-Exchange,
e-Tendering e- Tracking and e-Payment systems. On the other
hand, the key e-Procurement technologies investigated are
e-mail, drobox, building information modeling (BIM),
e-Markets, electronic data exchange (EDI), geographic
information system (GIS), radio-frequency identification
(RFID); project management software packages and
e-Tendering systems.

In order to identify the actual users of e-Procurement systems
and technologies in the Nigerian construction environment,
the participants were firstly asked to indicate whether or not
their firms/organizations had participated in construction
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project(s) that involved the deployment of e-Procurement
systems and technologies using Yes or No options. They were
secondly asked to indicate whether or not they have used any
of the listed e-Procurement systems using Yes or No options.
To identify the specific e-Procurement technologies
(technologies, tools or applications) used under each of the
systems identified, the participants were thereafter asked to
select from among the list of e-Procurement technologies
previously listed. Prior to the main survey, the questionnaire
was pre-tested in selected architectural, building construction
and quantity surveying firmsin Lagos southwest Nigeria. The
feedback from this exercise was used to adjust some of the
guestions in the final version of the instrument. The actual
survey which took place between November 2017 and August
2018 in Nigeriainvolved the distribution of 1750 hard copies
of the questionnaire to  randomly selected participants in
main urban centers in Nigeria: Kaduna (Northwest), Abuja
(Northcentral), Lagos and Ibadan (Southwest), Port-Harcourt
and Uyo (South-south) and Owerri and Enugu (Southesst).
However, because of the security challenges in the Northeast
zone of the country and the inability of the researchersand the
recruited field assistants to visit al the urban centers in the
study area, additional 250 copies of the questionnaire were
sent to participants via e-Mail. The random sampling
technique was used in the selection of participants to ensure
that every member in the research population had equal
chances of being included in the survey.

Totaly, 2000 copies of the questionnaire were distributed
among congtruction industry stakeholders in Nigeria
However, 1100 were retrieved, of which 1092 copies of the
guestionnaire representing around 55% of the total number of
administered manually and electronically were correctly
filled. Of this number, 759 copies of the questionnaire
presenting about 69.5% of the total number of questionnaires
retrieved werefilled by actual users of e-Procurement systems
and technologies in the study area. As a result, only data
collected from this sub-set of the research population were
analysed and the results presented in this paper. Based on the
nature of the research objectives, the datawere analysed using
descriptive  dtatistics  with  frequency  distributions,
percentages and cross-tabulation being the main types of
descriptive statistics used. The results are presented using
tables and charts.

IV. RESULT AND DICUSSION

A. Background information of the Participants and their
Organizations

Table 2 shows the background information of participantsin
the survey and their respective organizations. The results
(Table 2) reveal that participants in the survey included
Quantity surveyors (26.4%), Architects (25.2%) and
Engineers (15.8%), Builders (9.1%) and contractors (6.
9%).Table 2 also indicates that most of the participants were
employed in consulting and contracting firms with
construction procurement experience in building design, and
construction and have been using e-Procurement systems and
technologies for between 1
year and 10 years.
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This result is well expected because Quantity surveyors,
Architects, Engineers and Builders are among the key
professionals in the Nigerian construction environment
involved in the design and construction of buildings either as
professional consultants or as contractors. They constitute the
bulk of participantsin the Nigeria construction arena. Indeed,
these results show that the participantsin the research are the
key stakeholdersin the Nigerian construction industry and are
well qualified to provide reliable data for the research.

Table 2: Participants’ Role in the Industry and Profiles of their

Or ganizations

Categories
Frequency
n=759 f(%)

Rolein the construction industry

Architect 191(25.2)
Builder 69(9.1)
Engineer 120(15.8)
Contractor 52(6.9)
Construction/Project Manager 37(4.9)
Quantity Surveyor 200(26.4)
Estate/ Facilities Manager 55(7.2)
Supply Chain Manager/ Procurement
Officer 30(3.9)
Construction Material S/Equipment
Vendors 5(0.6)
Type of organization

Consulting firm 242(31.9)
Contracting firm 265(34.9)
Private sector client organization 58(7.6)
Government Ministry/Parasatal/
Institution 171(22.5)
Building Materials
M anufacturer/Vendors 3(0.4)
Others 20(2.6)

Areas of construction procur ement experience

Residential buildings 474(62.5)
Non-residential buildings 187(24.6)
Buildings and Transportation 36(4.7)
Energy 16(2.1)
Transportation 26(3.4)
Telecommunication 12(1.6)
Sanitation and Water Supply 5(0.7)
Others 3(0.4)
Duration of e-Procurement usein years

Lessthan 1 year 155(20.4)
Between 1 year and 5 years 363(47.8)
Between 6 and 10 years 112(14.8)
.Over 10 years 40(5.3)
Not Sure 89(11.7)
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Age of Organization
Below 5years 138(18.2)
197(26.0)
6-10years
402(53.0)
1lyears+
No Response 22(2.9)

B. Types of e-Procurement systems used

Figure 1 isadisplay of the results on the users and non-users
of different e-Procurement systems at the pre-contract stage
of construction projects.

120

Users ([]%)

100 Users ([1%)

80 Users(1%) | joye 0%

60

Non-users

([1%)

Non -users

40 %)

Non-users

20 (%)

Non-Users
%)
0

e-Notification e-Excahnge e-Tendering e-Award

Fig.1: e-Procurementsused at pre-contract stage
The results in Figure 1 reveals that a majority (98%, 90%,
71% and 67%) of the organizations are users of
e-Notification, e-Exchange, e-Tendering, and e-Award.
These results indicate that the most used e-Procurement
system in the Nigerian construction environment is
e-Notification, followed by e-Exchange, e-Tendering and
e-Award systems, respectively Figure 2 isalso adisplay of the
results of the users and non-users of e-Procurement systems at
the post-contract award stage of construction projects. As
shown in Figure 2 most of the organizations sampled (78%
and 72%) are users of e-Payment and e-Ordering systems,
respectively, while 48% are users of e-Tracking system. It
was observed that al the building materials manufacturers
and vendors who participated in survey are users of
e-Payment system.

90
80
70

190
[1o0

60
. [1%
5 [1%

40
1%

30 [1%

20

10

(0}

Users
Users

Non-usrs [
Non-users [

e-Ordering e-Paymant

Fig.2: e-Procurement Systemsused at the Post-Contract
Award Stage
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C. e-Procurement Technologies used by the Participants Engineer 34 16 28 | 6 6 0 |1 1
The specific e-Procuremsent technologies used to support the (22'3) (13;3) (2363) (5i0) (5'10) (25:',,0) (068) (0:;,8)
execution of identified construction procurement activities | COMatOr | 175 | (96 | (192) | @9 | @9 | 442 |(00)| 58
were also investigated. Table 3 shows the technologies used | Constructi 7 4 11 | 4 4 4 1 2
to disseminate information related to award of construction ;’A”/Pm’ed (189) 1 (108) | (299 (g)' (108) | (108) @7 54
anager
contracts. Quantity | 67 | 20 | 16 | 11| 5 79 | 0| 2
Table3: e-Award Technologies Surveyor | (335) | (10.0) | (80) |(55) | (25) | (39.5) 1.9
Rolein the e-Award Technologies Estate/ 26 7 9 1 3 9 0 0
Construction Industry| None | e-Mail | Web- | Website | Project Facilities | (47.3) | (127) | (164) | (18)| (55) | (164) 0.0
based portal Manager
EDI Supply 5 4 3 0 0 15 0 3
Architect 60 112 6 11 2 Chain (16.7) | (13.3) | (10.0) (0.0) | (50.0) (10.0)
ren GLY | 586 | 31 | (58 | (L1 Manager/
. 14 46 4 4 1 Procureme
Builder 203) | 667 | 58 | 8 | @5 nt_Officer
) 39 66 2 9 4 Constructi 0 0 1 0 1 3 0 0
Engineer (325) | (55.0) (17) (7.5) (33) on (20.0) (20.0) | (60.0)
Contractor 15 30 1 3 3 Materials
(289 | 6577 | 19 | (58 | 3(58 Vendor
Construction/ 9 19 4 3 2 217 84 157 37 22 224 3 17
Project Manager (243) | (51.4) | (10.8) | (8.1) (5.4) Total (28.60 | (11.1) | (20.9) | (4.9) | (29) | (29.5) |(04)| (22)
Quantity Surveyor 76 10 5 o ! (9
(38.0) | 4520 | 25 | 45 | @35 . _ (%) _
Estate/ Facilities 35 16 2 2 0 Asit relates to the different e-Payment platforms used in the
Manager (637) | (291) | (3.6) | (3.6) 0.0) study area, theresults are presented in Table 5. Itisevident in
Manager/ 20 | ©33 | 33 | 100 (33) e 5 that _many (53.6%) of those samp ! in the survey
Procurement Officer used electronic fund transfer to make or receive payment for
Construction 0 5 0 0 0 construction goods and services, while around 22% indicated
Materials/Equipment (100.0) that they used credit cards to do this. Notably, these results
Vendor - . . : L
257 716 75 ) 9 appear to be in line with the previous study in the Nigerian
Total (335) | (54.8) | (33) | (58) (2.5) building industry [6] but appear to contradict the earlier study
f (%) which reported the none adoption of e-Payment systemsin the

The results on the e-Award technologies identified in the
study area are displayed in Table 3. The results show that the
common e-Procurement technology used to communicate
information on the award of construction contract by those
who participated in the survey ise-Mail, followed by websites
and web-based EDI.

Table4 are the results of e-Procurement technol ogies used for
placing orders for construction materials/ equipment
identified in the survey. It is evidence from the results that the
three top leading e-Ordering technologies used by the
participants in the survey are e-Mail, website and e-Market
Place. However, technologies such as e-Reverse auctioning,
web-supported EDI and Internet-based GIS are rarely used.
The use of e-Mail as e-Ordering technology as found in this
survey appearsto be similar to the findings of previous studies
in the USA [26] in Austrdlia [27], and in the Atlantic
Canadian construction industry [20]as previously discussed in
the literature review section of this paper.

Table 4: e-Ordering technologies used

Nigerian construction industry [17].

Furthermore, the e-Procurement technologies used in tracking
the movement of materialsequipment and monitoring the
progress of work in construction sites were also investigated
in this study. From the results in Table 6, one can see that
many of those sampled are not using these technologies, but
among the users, the most commonly adopted technologies
for this are web-based project management software
packages, followed by web-based BIM and web-based
multimedia technol ogy.

Table5: e-Payment Technologies

e-Ordering Technologies
g |5
8 8 |3 5 |u
= g |3 - |8 |8
: 8 |z 218 E 2 [z
. 8 < £ =
Rolein the |2 8 = g (@ Ul 8 |=
Constructio = Q |B s |3
v |2 s g
n Industry w = 14
s |3
. 61 | 15 | 59 | 9 2 a1 | o | 4
Architect | 319) | (7.9 | (209 |7 | @) | 215) 2.1
8 B3 | 20 | 5] 0 20 2
Builder | (11.6) | (18.8) | (29.0) | (7.3) 290 | 1 | (29
15)
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Rolein the e-Payment Technologies
Construction None | Electronic | Credit Card SAP
Industry Funds System
Transfer
(EFT)

. 45 84 59 3
Architect 236) | (440 (30.9) (16)
Builder 10 5L ! 1

(14.5) (73.9) (10.2) (1.4)
Engineer 20 72 22 6

(16.7) (60.0) (18.3) (5.0
Contractor 4 34 12 2

(7.7) (65.4) (23.1) (3.9)
Construction/Pr 7 16 14 0
oject Manager (18.9) (43.2) (37.8) (0.0)
Quantity 59 101 36 4
Surveyor (29.5) (50.5) (18.0) (2.0
Estate/ Facilities 20 24 11 0
Manager (36.4) (43.6) (20.0) (0.0
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Supply Chain 2 21 5 2

Manager/ (6.7) (70.0) (16.7) (6.7)

Procurement

Officer

Construction 0 4 0 1

Material Equip (80.0) (20.0)

ment Vendor

Total 167 407 166 19
(22.0) (53.6) (21.9) (2.5)

f (%)

Table6: e-Tracking Technologies

e-Tracking Technologies
> — o
S go 3 8 %A
s |Zs (& |8 |EE
£ £ & E_ |25
s =
° Z 38 |8« |58 = <
c = s 58 =0 =
S = S & 8 £ c |83
z 23] % S| < g
a5 30 g g |82
-g 38 ) sk |B E
Rolein the b 88 | 8 e8
Construction ) == e = g =
Industry 2 - —
Architect 110 19 30 20 9
(57.6) | (99 | (157 (105 | 47) | (1.6)
Builder 14 6 21 12 12 4
(203) | (87) | (304 174 (174 | (58
Engineer 61 6 32 13 7 1
9 08 | 5.0) | 267) | (108) | (58) | (0.8)
22 9 11 6 4 0
Contractor | o3y | 17.3) | (212) | (115 | (7.7)
Construction/ 19 5 12 1 0 0
Project (514) | (135) | (324) (2.7) (0.0)
M anager
Quantity 112 30 34 9(4.5) 11 4
Surveyor (56.0) | (15.0) | (17.0) (55) | (2.0)
Estate/ 40 4 6 2 3 0
Facilities (77| 73 | (109 | 36) | (55
Manager
Supply Chain 16 2(6.7) 6 1 5 0
Manager/ (53.3) (20.0) (33 | (16.7)
Procurement
Officer
Construction 1 1(20.0 1 1 1 0
MateriadJEqui | (20.0) | ) (200) | (20.0) | (20.0)
pment Vendor
Total 395 82 153 65 52 12
(52.0) | (108) | (202) | (86) | (6.9) | (1.6)
f (%)

Thisresult in Table 6 suggests that many of the stakeholders
in the construction industry in Nigeriawho participated in the
survey are yet to take advantage of the Internet technology in
the management of construction contracts.

Table 7 shows the results of the specific e-Procurement
technologies used to disseminate or receive information on
tender opportunities. From the results in Table7 it is evident
that the most commonly used
e-Notification/Announcing/Informing technology is e-mail,
followed by web portal and instant messaging, respectively.
These results are consistent with that in a previous study in
South Africaby previous authors which reported predominant
use of email as a basic e-Natification tool amongst
construction people in that country [2].

Table 8 shows the results of the e-Tendering technologies
used by those sampled in the survey. From the results (Table
8), it is evident that e-Mail is the most commonly used
e-Tendering technology. This followed by web portal and
dropbox, respectively. Although this result appears to be
consistent with that by the study in Nigeria [11] and that in
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South Africa [28] on the use of e-mail and web portals as
e-Tendering technologies, it contractsthefinding in Malaysia
which reported the use of more advanced e-Tendering
systems like Arriba, Oracle and others in the Malaysian
construction industry [8].

Regarding the specific e-Procurement technologies used in
the exchange of construction project information and data not
related to disseminating or receiving information on the
availability of tender opportunities. Fromtheresults (Table 9)
it isalso evident that most of the stakeholdersin the Nigerian
construction industry who took part in the survey use e-mail to
exchange project information such as project briefs and
specifications, bill of quantities, drawings and others. Thisis
followed by web portal and the least is Microsoft SharePoint.
Again, this is similar to findings of previous studies in the
South African construction industry [2] and that in the
Nigerian building industry [12], both of which reported
massive use of these technologies in the transmission of vital
project data and information at both intra and inter firms or
organization levels.

From the foregoing results, it evident that in the Nigerian
construction industry, the main e-Procurement systems used
are Notification/Informing/Announcing, e-Exchange,
eTendering, and e-Awarding systems, e-Ordering and
e-Payment systems. This seems that suggest that stakeholders
in the construction industry in Nigeria are beginning to take
advantage of the Internet in executing their procurement
business, which of course, isthe global best practice designed
to circumvent some of the challenges associated with the
paper-based and manual method of conducting construction
procurement activities. It was however observed that the use
of e-Tracking was relatively low.

From the array of e-Procurement technologies identified, our
survey data reveal that apart from the use of electronic fund
transfer identified as the most popular e-Payment system in
use, e-Mails, websites and web portals are the most common
technologies for  e-Notification/Informing/Announcing,
e-Exchange, e-Tendering, and e-Awarding and e-Ordering.
Notably, e-Mails, websites and web portals are the simplest
tools and applications for e-Commerce in the different
industrial sectors and they facilitate seamless exchange of
information but have limited capabilities when it comes to
procurement activities that require significant level of
coordination of inputs, collaborative engagement and
integration of activities, human beingsand processesinvolved
in the procurement of construction projects. This suggeststhat
significant barriers exist in the use of advance e-Procurement
technologies by stakeholders in the Nigerian construction
industry.
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Table7: e-Notification Technologies

e-Notification Technologies

5 o
E g o n % g
2 B — a) c% %J =) % E 5 g
S = ] L 13 2% ko] S =
4 5 o g % = o = B o) o
g e % To |= g P p g 8 g
3 8 @ £2 ¢ 8 8 I s |8 o
© 2 B = 8 2 = £ ) 5
< s & o = |2 £
2 8 = O = o
Rolein the = 'g 2 &
Construction >
Industry
Architect 25(13.1) | 8(4.2) | 33(17.9) | 3(16) [8(4.2) | 21(1L0) | 33(17.9) | 1(0.5) | 75(39.3) | 0(0.0) | 14(7.3) | 0(0.0)
Builder 6(8.7) | 4(5.8) 5(7.2) 1L5) | 2(29) | 5(7.2) | 2(29) | 1(15) | 40(58.0) | 2(2.9) | 0(0.0) | 1(1.5)
Engineer 12(10.0) | 6(5.0) | 26(2L7) | 7(5.8) | 10(8.3) | 6(5.0) | 1(0.8) | 20(16.7) | 28(23.3) | 1(0.8) | 1(0.8) | 2(1.7)
Contractor 477 | 119 | 91173) | 119 | 47.7) | 5(96) | 0(00) | 1(1.9) | 22(42.3) | 0(0.0) | 5(9.6) | 0(0.0)

Construction/Pr 3(8.1) 5(13.5) 8(21.6) 2(5.4) 1(2.7) 1(2.7) 1(2.7) 2(5.4) 13(35.1) | 0(0.0) | 1(2.7) | 0(0.0)
oject Manager
Quantity 27(13.5) | 13(6.5) | 30(15.0) 5(2.5) 2(1.0) 9(4.5) 1(0.5) 1(0.5) | 107(53.5) | 1(0.5) | 4(2.0) | 0(0.0)
Surveyor
Estate/ Facilities | 6(10.9) 1(1.8) 20(36.4) 0(0.0) | 8(14.6) | 4(7.3) 1(1.8) 0(0.0) 14(25.5) | 0(0.0) | 1(1.8) | 0(0.0)
Manager
Supply Chain 2(6.7) 6(20.0) 3(10.0) 1(3.3) 1(3.3) 0(0.0) 2(6.7) 0(0.0) 13(43.3) | 0(0.0) | 2(6.7) | 0(0.0)
Manager/
Procurement
Officer

Construction 1(20.0) | 1(20.0) 1(20.0) 0(0.0) 0(0.0) | 1(20.0) | 0(0.0) 0(0.0) 1(20.0) | 0(0.0) | 0(0.0) | 0(0.0)
Materias/

Equipment
Vendor
Total 17(2.2) | 45(5.9) | 135(17.8) | 20(2.6) | 36(4.7) | 52(6.9) | 11(15) | 26(3.4) | 313(41.2) | 40.5) | 28(3.7) | 3(0.4)
f (%)
Table 8: eTendering Technologies
e-Tendering Technologies
2 o
® F £ E g = g g 2 2 |
_ g g e f: 2 2 Z g 3 £ |g
Rolein the zZ o g ¥-] ° b= = = 5 w o
Construction 2 2 o ‘2 < = £
Industry = 3] -
2
Architect 62(32.5) | 94(49.2)| 16(8.4)| 0(0.0)| 11(5.8)| 2(1.1)| 0(0.0) 1(0.5) | 1(0.5)| 1(0.5)| 3(1.6)
Builder 11(15.9) | 44(63.8) | 5(7.2) 4(5.8) 2(2.9)| 0(0.0)| 0(0.0) 1(1.4) | 22(2.9) | 0(0.0) | 0(0.0)
Engineer 30(25.0) | 64(53.3) | 15(12.5) | 2(1.7) 3(2.5) | 33(2.5)| 0(0.0) 0(0.0)| 1(0.8) | 0(0.0) | 2(1.7)
Contractor 7(13.5) | 33(63.5 | 9(24.3)| 0(0.0) 2(3.9)| 0(0.00| 119 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0)
Construction/Project 9(24.3) | 20(54.1)| 6(16.2) | 0(0.0) 1(2.7) | 0(0.0)| 1(2.7) 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0)
Manager
Quantity Surveyor 79(39.5) | 91(45.5)| 12(6.0)| 5(2.5) 6(3.0)| 2(1.0)| 1(0.5) 2(1.0)| 1(0.5)| 1(0.5) | 0(0.0)
Estate/ Facilities 17(30.9) | 27(49.1) | 8(14.6) | 2(3.6) 1(1.8) | 0(0.0)| 0(0.0) 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0)
Manager
Supply Chain Manager/ |  6(20.0) | 18(60.0) | 2(6.7) | 0(0.0) 1(3.3) | 3(10.0) | 0(0.0) 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0)
Procurement Officer
Construction 1(20.0) | 3(60.0)| 0(0.0)| 0(0.0) 0(0.0) | 0(0.0) | 1(20.0) 0(0.0) | 0(0.0) | 0(0.0) | 0(0.0)
M aterial sEquipment
Vendor
Total 222(29.3) | 394(51.9) | 73(9.6) | 13(1.7)| 27(3.6) | 10(1.3)| 4(0.5) | 4(0.5) | 5(0.7) | 2(0.3) | 5(0.7)
f (%)
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Table 9: e-Exchange Technologies

e- Exchange technologies
£
T
a 5
T % 8 4
= nz:__) o é @ § n
: 8 8 3 g 5 2
P i = = a o} p= o)
Architect 18(9.4) 114(59.7) 29(15.2) 2(1.1) 11(5.8) 7(3.7) 0(0.0 10(5.2)
Builder 0(0.0) 51(73.9) 5(7.3) 1(15) 2(2.9) 22(2.9) 1(15) 7(10.1)
Engineer 8(6.7) 80(66.7) 12(10.0) 7(5.8 5(4.2) 3(2.5) 2(1.7) 3(2.5
Contractor 2(3.8) 32(61.5) 11(21.2) 2(3.8) 3(5.8) 0(0.0) 0(0.0) 2(3.8)
Construction/Project Manager 6(16.2) 21(56.8) 8(21.6) 0(0.0 1(2.7) 0(0.0) 0(0.0) 12.7)
Quantity Surveyor 32(16.0) 121(60.5) 12(6.0) 9(4.5) 6(3.0) 4(2.0) 3(1L5) 13(6.5)
Estate/ Facilities Manager 7(12.7) 33(60.0) 11(20.0) 1(1.8) 1(1.8) 0(0.0 0(0.0 2(3.7)
Supply Chain Manager/ 2(6.7) 16(53.3) 1(3.3) 2(6.7) 5(16.7) 0(0.0) 0(0.0) 4(13.3)
Procurement Officer
Construction 0(0.0) 2 (40.0) 0(0.0) 0(0.0) 1(20.0) 0(0.0) 0(0.0) 2 (40.0)
Materials/Equipment Vendor
Total 75(9.9) 470 (61.9) 89(11.7) 24(3.2) 35(4.6) 16(2.1) 6(0.8) 44(5.8)
f(%)

V. CONCLUSIONS

This study investigated the different types of e-Procurement
systems and technol ogies used by stakeholdersin the Nigerian
construction environment. Based on the results of analysis of
the data from 759 users of e-Procurement in the study area,
two key conclusions are made. The first conclusion is that
there is evidence of a significant number of users of
e-Notification/Informing/Announcing, e-Exchange,
e-Tendering, e-Award systems, e-Order and e-Payment
systems, while the use of e-Tracking systems is not very
common amongst construction industry stakeholders in
Nigeria. The second conclusion is that e-Mail, websites and
electronic funds transfer are the predominant e-Procurement
technologies used by people in the Nigerian construction
environment to support the execution of construction
procurement activities. The findings of this study suggest that
the aforementioned e-Procurement systems and technologies
are the ones currently known and used in the Nigerian
construction environment. Arguably, the emergence of e-Mail
as the most commonly used e-Procurement technology
amongst participants in this survey is an indication that the
Nigerian construction industry still relies on the simplest form
of Internet services to support the execution of construction
procurement activities. Thissituation will most likely limit the
extent to which the industry can derive optimal benefits from
the use of e-Procurement as e-Mails do not have the capacity
to effectively and efficiently integrate people, process and
activities involved in the procurement of construction
projects. In view of this, there is a need for people in the
industry to invest more in other e-Procurement systems and
technologies that have the capacity to perform multiple
functions such as information dissemination, coordination,
integration and collaboration in construction procurement
process. In the same vein, developers and vendors of
e-Procurement systems and technologies need to create more
awareness on the potential benefits in the use of advance
e-Procurement systems to encourage and promote their
adoption, thereby leading to a reduction in over dependence
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on e-Mails and other simple e-Procurement technol ogies and
toolsin Nigeria.
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