KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY,
KUMASI, GHANA

An Investigation into Construction-Related Foreign Direct Investment and
Technology Spillovers

by
Kenneth Wonder Tsinyo (BSc. Building Technology)

A Thesis submitted to the Department of Building Technology,
College of Art and Built Environment
in partial fulfilment of the requirements for the degree of

MASTER OF PHILOSOPHY

NOVEMBER 2016

DECLARATION
I hereby declare that this submission is my own work towards the MPhil. Construction
Management and that, to the best of knowledge, it contains no material previously
published by another person, nor materials which has been accepted for the award of
any other degree of the University, except where due acknowledgement has been made
in the text.

TSINYO, KENNETH WONDER (PG 1745514)
(Student Name & ID)
……………………………………..
Signature
……………………………………..
Date

Certified by:
DR. DE-GRAFT OWUSU-MANU
Supervisor’s Name
……………………………………….
Signature
………………………………………...
Date

Certified by:
DR. THEOPHILLUS ADJEI-KUMI
(Head of Department’s Name)
………………………………………….
Signature
………………………………………………
Date

ii

ABSTRACT
Technology Spillovers are externalities of Foreign Direct Investment (FDI) where
firms mostly multinationals investing in a particular country uses certain technologies
and management practices which are inadvertently transferred to the local firms
without any formal transaction or agreement taking place. This research investigated
Technology Spillovers from FDI within the construction industry in Ghana. Scholarly
works on Technology Spillovers from FDI have thus focused on the manufacturing
industry whiles studies into the construction industry which is major contributed to
GDP in Ghana in the industrial sector has been scanty. Through the critical review of
extant literature, the study identified the channels of Technology Spillovers, potential
barriers as well as enabling. Secondary data on FDI over the last decade within the
construction industry was obtained from GIPC and analysed using exploratory data
analysis. The result of the analysis shows fluctuating trends of FDI, an average of 30
FDI over the last decade majority of which are in the real estate subsector and a wholly
foreign-owned dominated industry. The implication of these findings is that there is
less joint ownership of firms in FDI relationship hence less TT agreement. Surveybased questionnaires were distributed to 130 construction professionals with at least
ten (10) years’ working experience and are in senior management position. Out of the
130 professionals reached, 75 responded with the completed questionnaires
representing 56.69% and were used for the analysis. The mean score and the relative
importance index were used to analyse the field data. The results of the analysis
revealed that the best channel of Technology Spillovers applicable to the construction
Industry is through Demonstration where local firms imitate new technologies through
learning by doing, ahead of the Competition, Labour Mobility, and Forward Linkages
channels. Nine (9) severe barriers were identified with low absorption capacity of the
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domestic firms due to lack of internal research and development (R&D) by the
domestic firms, inadequate policies and regulations, high capacity gap and the
organisation culture of the domestic firms as the most severe barriers. The results
identified ten (10) critical success factors with top management strategic decision,
unique standards and regulatory framework, capacity building and benchmarking as
the most critical. The results of Man-Whitney U and the Kruskal-Wallis H inferential
tests revealed that there is generally no statistical significance differences in the
responses of professionals in relation to their background information. The findings
are expected to enhance policy decision on Foreign Direct Investment and Technology
Spillovers, provide new ways to deal with competition from foreign firms and a
platform for further research into specific FDI projects.
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CHAPTER ONE
GENERAL INTRODUCTION
BACKGROUND OF THE STUDY
Current global trends have publicised Foreign Direct Investment(FDI) as a major and
vital source of developmental funding for developing economies (Kardos,
2014;Asafu-Adjaye, 2005). Consequently, developing countries have focused their
development policies on attracting high levels of FDI over the past decades(Newman
et al., 2015). The World Investment Report, UNCTAD (2004) postulate FDI as a longterm investment by an enterprise or resident entity(foreign direct investor) in another
enterprise in an economy other than that of the direct investor acquiring a lasting
interest and control of a minimum of 10%. The latest report indicated that FDI inflows
currently accounts for more than 40% of external development financing to developing
countries (UNCTAD,2015). Perceptibly, FDI has been argued as capable of
stimulating economic growth in the host countries (Sinani & Meyer, 2004; Abdulai,
2005; Osabutey & Debrah, 2013; Antonescu, 2015). Moreover, apart from the capital
benefit of FDI, it also represent a major source of technology and innovation transfer
from the multinational firms into the local industry(Antonescu, 2015).

Blomström & Sjöholm (1999) also argued that, multinational firms are likely to
generate Technology Spillovers through their counterparts which may diffuse to other
local firms. According to Blomström & Sjöholm (1999), the presence of Multinational
firms investing in a particular country comes with certain technologies and
management techniques. This creates a situation or poses some form of threat to the
local firms (Abereijo et al., 2012), who are then compelled to take certain trajectory in
other to maintain their existence by improving their technological and managerial
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approach (Kokko,1994).This consequently generates externalities without any formal
transactions or agreement taking place within the internal or external markets(Buckley
et al., 2004), such that the foreign firms are unable to internalize the full advantage of
their ownership(Wang & Zhao, 2008).

A late World Bank Report 1993 (as cited in Lee et al., 2011) postulated that
Technology Spillovers are as a result of trade effect, competitive effect and backward
and forward linkage effect. Meanwhile, Chen et al. (2015), argued that Technology
Spillovers are influenced by intensity and efficiency through export orientation,
capability gap and growth of local firms. Conversely, Mendoza & Lau (2014),
suggested learning by doing as a means of taking advantage of technology Spillovers
and transfer. A study by Pattnayak & Thangavelu (2011) regarding Spillovers in the
Indian pharmaceutical industry revealed that local firms benefited from Technology
Spillovers through Research and Development(R&D) activities of the foreign firms.
This was corroborated by Teli (2014) in a critical analysis of the FDI inflows in Indian
when it outlined barrage of FDI related benefits such as the introduction of modern
technologies and transfers knowledge and skills. It is therefore evident that, foreign
firms have the capacity to generate Technology Spillovers and transfer to host
countries. The question of interest here is; how can developing countries like Ghana
position their economies to lure more construction related FDI and take advantage of
the non-financial and indirect benefit of Technology Spillovers?

Hamida (2011), indicated that Technology Spillovers can occur through demonstration
effect, competitive effect and workers mobility. It is obvious that Technology
Spillovers through FDI cannot automatically happen but thrives on certain factors or
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environment critical for its success(Chen et al.,2015;Fan, 2002). In an earlier study on
the manufacturing industry, Chen et al. (2010) revealed that local gains depend on the
technological capacity of the domestic firm. Additional, the absorption capacity of the
domestic market has been highlighted as critical in technology transfer by Elmawazini
et al.2012 (as cited in Osabutey & Debrah , 2012). In Ghana, Osabutey & Debrah
(2012) attributed the policies on science and technology education at the tertiary level
as a contributory factor for the poor performance of Ghana in taking advantage of FDI
and Technology Spillovers. It argued the drift in the education system at the tertiary
level particularly at the polytechnics is affecting the human capital in the area of
science and technology.

Evidently, researchers have explored FDI and Technology Transfers in developing
countries, most especially in Asia quite well as in (Hamida, 2011;Blomström &
Sjöholm 1999;Kokko et al., 1996;Krishnakumar et al., 2014;Potterie & Lichtenberg,
2001;Resmini & Siedschlag, 2013). Interestingly, the majority of these researches
were skewed towards the capital benefit of FDI whereas those concerned with
Technology Spillovers are in the domain of other sectors of the economy other than
the construction industry. It is therefore, overbearing to put the research “eye” to
investigate Technology Spillovers resulting from FDI in the construction industries in
beneficiary economies.

STATEMENT OF THE PROBLEM
Foreign Direct Investment(FDI) is regarded as a valuable source of economic growth
(Antwi & Zhao ,2013;Antonescu ,2015;Sinani & Meyer ,2004;Osabutey & Debrah
,2012) and sustainable development(Paul, 2014). One of the highly expected
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consequences of FDI is Technology Spillovers to the beneficiary economies. The
World investment report UNCTAD (2004) vividly described FDI to developing
countries as Technology Spillovers triggers.

The construction industry in developing economies like Ghana, is regarded as one of
the sectors of the economy that benefit from Technology Transfer from FDI projects
(Osabutey et al.,2013). This has been confirmed by Blomström & Sjöholm (1999) that
foreign firms in the construction industry of developing countries are expected to
impact on the capacity of local firms through technology transfer. The Ghana
Investment Promotion Centre(GIPC) Act 2013, Act 865, made a provision for firms
to enter into Technology Transfer agreement in the interest of the firm and mandate
GIPC to monitor such agreement to ensure compliance(GIPC ,2013, p.19-20).
Undoubtedly, the complex and the fragmented nature of the construction industry in
most developing countries like Ghana as highlighted by Fordjour (2015), have been
blamed for its inability to marshal the required inflows to support the infrastructural
development projects. This situation has been worsened by the seemingly lack of
capacity of the local industry to adapt and take advantage of the Technology Spillovers
from the construction related FDI as accentuated by Osabutey & Debrah (2012). It also
encapsulated the unwillingness of the foreign firms to transfer the necessary
technology to the local firms because they don’t have any inclination to do so.
Similarly, local firms also do not show any inclination in expectation of taking
advantage of such Spillovers. In the view of Blomström & Sjöholm(1999), local
participation with multinational counterparts is not a panacea for Technology
Spillovers in the host country but are determined by something else.
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Arguably, the construction sector in developing economies which is expected to
provide infrastructure for other sectors of the economy to enable increased FDI
received very little attention over the years. Zhu (2010), categorically stated that the
conditionalities and restrictions surrounding Technology Spillovers on FDI projects
have exposed the need to understand the constraints, and devise the right approach to
better utilized FDI and Technology Spillovers effects for domestic firms.

Extant literature on Technology Spillovers has mainly focused on other sectors of the
economy like manufacturing, tourism, agriculture etc. in Africa.(Abereijo et al.
2012;Osabutey & Debrah, 2012). The few scholarly works including that of Osabutey
et al. (2013) which assessed the potential of Technology and Knowledge (T&K)
Transfer between foreign and local firms in the Ghanaian Construction Industry in
general terms recommended the need for a policy framework for technology transfer
but with no particular focus on FDI. This was addressed by Fordjour (2015) who
developed a framework for intra-firm Technology Transfer Partnership dealing mainly
with the formal transfer arrangements. There is therefore very little research on the
concept of Technology Spillovers resulting from the activities of foreign firms in
Foreign Direct Investment (FDI) indirect Spillovers effects in the construction industry
creating a gap in knowledge which this research seeks to address.

AIM
The aim of this research is to empirically investigate Technology Spillovers resulting
from Foreign Direct Investment in the construction industry in Ghana.
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OBJECTIVES
In order to achieve the research aim, the following objectives were undertaken:


To identify the nature of Foreign Direct Investment in the construction
industry.



To identify the channels of Technology Spillovers resulting from FDI in the
construction industry.



To identify the barriers to Technology Spillovers from FDI in the construction
industry.



Identify the Critical Success Factors (CSFs) enabling Technology Spillovers
in the construction industry.

RESEARCH QUESTION


What is the trend of Foreign Direct Investment in the Construction Industry?



What are the channels of Technology Spillovers resulting from FDI in the
Construction Industry?



What are the barriers to Technology Spillovers resulting from FDI in the
Construction Industry?



What are the Critical Success Factors (CSFs) for effective Technology
Spillovers in the Construction Industry?

JUSTIFICATION OF THE RESEARCH
In an era of globalization where technological competitiveness has become a key
determinant of economic growth, it is imperative to ensure technological and
knowledge gain of FDI rather than mere concentration on capital resources (Zhu,
2010).This argument is based on a study by the Organisation for Economic
6

Cooperation and Development (OECD) that found out that foreign investors invested
considerable amounts of capital in Research and Development(R&D) in receiving
countries, thus not only transferring but also upgrading or creating new technologies
in those countries. Researching the Technology Spillovers as encapsulated by Kokko
(1994) may arguably improve the skills, techniques and management practices of local
firms. This will happen when the foreign firms demonstrate new technology, provide
assistance to them and also train workers and managers who are likely to be employed
by the local firms.

The Construction Industry as a beneficiary of FDI in Ghana is expected to contribute
over 40% of FDI-related jobs in Ghana(GIPC, 2015a) and regarded as the highest
contributor to the Gross Domestic Product (GDP) in the Industry sector. Further, trends
have also revealed the tremendous contribution of the construction industry to GDP
recording an average annual growth of 8.2% to Ghana’s economy (Owusu-Manu &
Badu, 2011). It will be advantageous to put much policy focus on the construction
industry in

taking advantage of the technology development issue(Osabutey &

Debrah, 2012).

Academically, the study adds to the body of knowledge on how local firms can take
full advantage of the presence of the activities of Multinational Corporations (MNCs)
through Technology Spillovers resulting from FDI in the construction industry. Being
a novelty, it is the first attempt to investigate Technology Spillovers in the Ghanaian
construction industry. This will serve as a guide in developing a policy framework to
ensure that developing economies explore the indirect benefit FDI as against the usual
trend of a more formal Technology Transfer agreements. The study will also form the
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basis to spur further researches in the area of Technology Spillovers in the
constructions Industry.

SCOPE OF THE RESEARCH
This research focused on the construction industry in Ghana even though findings are
applicable to many developing economies. The field study was restricted to industry
players mainly experienced Professionals within the Construction Industry in Ghana
who have more than ten (10) years’ experience due to the time limitation and the
reliability required for the study. The study on the secondary was focused on the
analysis of the data on FDI projects registered with the GIPC over the last decade
covering the period of 2005-2015 so as to identify the nature of current FDI project.
The time limitation of projects coupled with the strenuous effort on the part of
governments on attracting FDI into the domestic market over the past decade
necessitated the need to focus the analysis on the past decade. Obviously this is
necessary in identifying the current trends and nature of construction-related FDI
Additionally a decade is regarded as a minimum long term period of investment(EU,
2014).

RESEARCH METHODOLOGY
This research leaned toward the positivism paradigm of the epistemological view and
the realist paradigm of the ontological assumption which is based on the justification
that true and valued knowledge is valid knowledge (Navarro & Maldonado, 2007). It
also focused on the value free axiological perspective due to the valid objective
required(Pathirage et al., 2005). The quantitative research design adopted gave
credence to inductive approach which led to the extensive literature search on Foreign
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Direct Investment and Technology Spillovers to position the study within the broader
theoretical knowledge. The scientific search outlined through various scholarly and
global authoritative publications to the type and nature of FDI, the channels, barriers
and the Critical Success Factors (CSFs) underpinning FDI Technology Spillovers.

The research obtained the primary data through the use of structured questionnaire in
line with the survey research style to solicit the views of the professionals in the
construction industry to validate the channels, barriers and the Success factors
identified from literature for the adoption within the construction industry through the
purposive sampling technique. Data obtained were analysed through the mean score,
and the Relative Importance Index (RII) assisted in the ranking of the various variables
identified. The inferential test statistics adopted the Mann-Whitney U and the KruskalWallis H tests to test the level of significance differences in the responses of the
professionals according to the various groups of those who have been involved in FDI
project and those who have not, the type of Organisation of the respondents, profession
as well as their highest level of education.

Furthermore, secondary data were obtained from the Ghana Investment Promotion
Centre (GIPC) on Foreign Direct Investment within the construction Industry over the
last decade from 2005-2015 and analysed through the exploratory data analysis to
arrive at the nature of construction-related FDI.

ORGANISATION OF THE RESEARCH
This research is made up of five (5) chapters which are closely related. Chapter One
presents the general introduction, the background and the statement problem of the
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research, leading to the aim and the specific objectives undertaken and the necessary
research questions as well as the scope and summary of the research methodology
adopted. The Chapter Two dealt with the review of literature on Foreign Direct
Investment and Technology Spillovers. It also covered the review of the extant
literature to identify the barriers of Technology Spillovers. The review also exposed
the Critical Success Factor (CSFs) enabling Technology Spillovers effects of FDI in
tandem with the construction industry. Chapter Three, concentrated on the research
methodology dealing with the Research Philosophy which leaned towards positivism.
It highlighted research design, approach and style, sampling techniques, sample size
determination, data collection and analysis techniques employed. Chapter Four
focused on the analysis and the discussion of the findings. Finally, Chapter Five
covers the conclusion and the recommendation including the review of the specific
objectives.
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CHAPTER TWO
LITERATURE REVIEW
FOREIGN DIRECT INVESTMENT
The World Investment Report, UNCTAD (2004, p.345) described Foreign Direct
Investment as “ an investment involving a long-term relationship and reflecting a
lasting interest and control by a resident entity in another country(foreign direct
investor or parent enterprise) in an enterprise resident in an economy other than that
of the direct investor(FDI enterprise or affiliate enterprise of foreign affiliates)” And
that such investment encompassed the original transaction between the foreign and the
domestic firms as well as all other subsequent transactions between them and their
affiliates. The report further stated that FDI has three components: equity capital,
reinvested loan and intra-industry loan. In simple terms, FDI can be described as an
extension of an enterprise from its home country into foreign country which involves
the flows of capital, technology, entrepreneurial skills and management practices to
the host economy (Ebekozien et al., 2015).

The OECD( 2008) encapsulated FDI as a cross-border investment by a firm or an
enterprise resident in another country with the aim of acquiring a lasting interest of at
least 10% of the voting power. This grant them access to the economy of the receiving
country and allow them to have significant influence on the management of the firm.
The OECD 2008 is the Investment benchmarked document of Organisation for
Economic Cooperation and Development (OECD), a forum of governments of
democratic States working on environmental, social and economic challenges of
globalisation of which Ghana is the 50th Member.
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This has been corroborated by the International Monetary Fund Balance of Payment
and International Investment Manual, IMF (2009) which espoused FDI as relationship
arising from an investment by an investor resident in one economy which allows them
to have a significant influence or control over the management of other firms which
reside in an economy other than that of the investor. The Manual IMF(2009)
furthermore, espoused the FDI relationship in two perspectives on the basis of control
and influence on the management of the firms as Immediate Direct Investment and
Indirect Direct Investment.

From the above, it stands to reason that the common theme in all the definition is that
FDI involves a cross-border investment, a long lasting relationship, significant
influence or control on management of another firm other than that of the investor.

Immediate Direct Investment
Generally, an investor may obtain an equity in an enterprise giving it more than 10%
voting right and management influence directly into the firm in another country. This
is capitulated to mean an immediate direct investment. Where it acquired more than
50% it is referred to as “Control” whereas when it owns more than 10% and less than
50% directly into the firm residents in another country, it is said have to “Significant
Influence” (IMF ,2009).

Indirect Direct Investment
Foreign Direct Investment is said to be an indirect direct investment when firms
acquire a voting right in other firms in another country, which also have voting right
in another firm resident in another country other than that of the foreign investor which
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enables them to indirectly have control or influence in spite of the absence of direct
relationship(IMF, 2009).

FOREIGN DIRECT INVESTMENT RELATIONSHIP
The World Investment Benchmark document classified FDI mechanism into the
acquisition of voting power of over 50% as Subsidiaries and 10-50% of management
control and influence as Associates. In the case of 100% voting power which grants
them full control and influence on management of the local firms, they are referred to
as Branches as categorized in Table 2.1
Table 2.1-FDI Typologies
Voting Right/Power

Types of FDI

Between 10%- 50% of Voting Right Associates of Multinationals
Held
Over 50% of Voting Rights
Subsidiaries of Multinationals
100% of Voting Rights

Branches of Multinationals

Source: Researcher’s construct

Subsidiaries
The Balance of Payment and the Investment Position Manual of the International
Monetary Fund IMF (2009) established that an enterprise or a firm over which a
foreign investor is able to exert control is categorized as subsidiaries. Under such
arrangement, the investor is said to control more than 50% of voting right in the new
firm(OECD ,200).In Figure 2.1 below, Firm B in a separate Economy 1 is described
as a Subsidiary of Foreign Investor Firm A from another Economy 2 acquiring 80%
which is more than 50% of voting right in Firm B. Another dimension to the
categorization is that, in the event that a foreign investment firm and its subsidiaries
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jointly owns and control more than 50% of voting power in another enterprise, those
new firms are also regarded as a subsidiary of the Foreign Investor. In Figure 2.2, Firm
C is a subsidiary of Firm A which jointly owned and control voting more than 50 %
voting power in Firm C with its subsidiary Firm B. In such circumstances, even an
enterprise controlled by a subsidiary is regarded as a subsidiary. Consequently, the
extent of control exercised by the foreign investors is not limited by the numerous links
of firms involved in the relationship.

Firm A
Economy 1

80%

Firm B
Economy 2
Figure 2.1-Subsidiaries Type 1
Domestic Firms
Source: (OECD, 2008)

Subsidiary B
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Firm A
Economy 1
60%

Economy 2

30%

Firm B

Economy 3

30%

Firm C

Figure 2.2-FDI Subsidiaries Type 2
Source: (OECD ,2008)

From the foregoing, it may be appropriate to postulate that, Subsidiaries are firms
established in an economy other than that of foreign direct investment joined with local
investment through the acquisition of more than 50% of the voting power in terms of
management control and influence.

Associates
According to the Investment Manual IMF, (2009) an associate is regarded as an
enterprise or a firm of a foreign direct investor over which the foreign firm has great
influence but less control as per Figure 2.3.This form of relationship emanates from
the fact that the investor has less control as compared to the case of subsidiaries. In
this case as Figure 2.4 below, Firm B is an Associate of Firm A which has less 50% of
voting right and control over it. According to the Investment Benchmark OECD
(2008), in a situation where a foreign investor and its subsidiary(s) acquire between
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10-50% of voting power in a firm, the firm is referred to as an associate of the foreign
firm. Firm C in Figure 2.4 is regarded as an associate of the foreign Investor Firm A
as a result of the joint ownership right with Firm B which is a Subsidiary of Firm A.
However, where a foreign firm and associates jointly own more than 50% of a firm,
those firms are categorized as associates as it does not have any control over these firm
but rather some form of influence through its associates as in Figure 2.5 where Firm
D is regarded as an associate of the Foreign Investor Firm A

Economy 1

Firm A

Economy 2

20%
Firm B

Figure 2.3-FDI Associate Type 1

Firm A

Economy 1
60%

Firm B
5%
Economy 2

Economy 3

5%
Figure 2.4-FDI Associates Type 2
Source: (OECD, 2008)
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Firm C

Firm A

Economy 1

30%

Economy 2

Firm B

60%
Economy 3

30%

Firm C

Firm D
30%

Figure 2.5-FDI Associate Type 3
Source: (OECD, 2008)

From the above, it stands to suggest that Associates are firms established in an
economy other than that of the foreign direct investor jointly with local investors where
the foreign investor acquires less than 50% of the voting power even indirectly through
its subsidiaries.

Branches
Branches are affiliates of enterprises or firms in an economy other than that of the
foreign direct investor firms, where the investor owns 100% of voting power and
exercise full management control over them( IMF ,2009). According to the investment
benchmark OECD (2008), Branches are quasi-corporations or unincorporated firms
which are effectively 100% fully owned by the MNCs or foreign investor which
control and have significant influence over them. It includes formal business
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operations and activities conducted by an investor under its statutory name. OECD
(2008) highlighted the key requirement for a branch to exist as:


Formal intention to undertake significant production or operation in the
domestic country for at least one year.



Physical presence in the domestic country through the acquisition of business
premises, capital equipment and recruiting of local Labour force.



The operations are subject to income tax of the domestic country even in the
case of tax exemption.

The World Investment Report UNCTAD (2004) described Branches as wholly owned
firms in a host country which is represented by a permanent establishment by a foreign
investor or partnership or joint venture between the foreign direct investor and other
local firms. It further categorized even land and structures and/or immovable
equipment directly owned by other foreign firm operating within a country, other than
that of the foreign investor, for at least one year.
From the above, it stands to reason that Branches are wholly owned firms of a direct
investor in an economy other than that of the foreign direct investor granting them
100% voting power, in terms of management control and significant influence.

CLASSIFICATION OF FOREIGN DIRECT INVESTMENT
FDI have over the years been categorized in multifarious ways depending on its extent
in an economy. The Benchmark definition for FDI OECD (2008) classified FDI in the
form of Mergers and Acquisition (M&As), Green Field Investment, Extension of
Capital, Financial Restructuring. Meanwhile the World Investment Reports
highlighted trends on M&As and Greenfield Investment as major classifications of
FDI.

18

Mergers and Acquisition (M &As)
Foreign Investors in an attempt to acquire lasting interest in another economy may
acquire shares of existing firms in that country through the purchase of its
equity(OECD ,2008). According to the benchmark, this cross-border investment in the
form of M & As will not bring significant deviation to the performance of the firm in
terms of product, employment, and turnovers. Foreign firms may acquire well-known
and tested local firms in another country as a means of reducing the high cost of totally
new set up development(Srivastava, 2012). In the construction Industry, one of the
major reason as opined by Liu et al. (2011) in a study of the objectives for cross border
M& As in the Chinese construction industry is to create new markets and develop its
structure. According to Delaney & Wamuziri (2004), firms engage in M&As in order
to obtain synergy, enter new markets ,acquire market power ,maximize shareholders
value.

In the opinion of Srivastava (2012), M & As offers quick returns. Many firms in the
construction industry have the intention to expand their activities through M& As but
are challenged by issues resulting from the aftermath the M & As ( Liu et al.,2011).
The construction industry have not enjoyed the full benefits of this investment in sharp
contrast to the manufacturing industry because, while construction projects are
different and unique, standardization has been fully exploited by the manufacturing
industry. In many developing countries, this phenomenon of M&As is new and have
not been fully implemented due to its complex issues(Liu et al., 2011).According to
Liu et al.(2011), the main objectives of acquisitions is to serve as a mode of
entry/diversification in a foreign market, as a dynamic learning process of a valuecreating strategy.
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Green Field Investment
Green Field Investment has been classified as a completely new investment
(OECD,2008), and an investment into businesses or economic sectors that are new to
a given recipient country. Greenfield Projects in developing countries have declined
globally but have increased since 2013 and have been stable since 2014 .Greenfields
typically required lower upfront investments than acquisitions or mergers(Becker
,2013). According to the UNCTAD (2004), greenfield investment is predicted to
dominate FDI in developing countries. It has also been argued that greenfield FDI is
more likely to bring more technology resulting in higher Spillovers than M&As which
is likely to adopt local technology and gradually improved upon it(Farole & Winkler
,2014). Additionally, they are likely to contribute to new dimensions to the economic
performance of the host economy and the return of investor (OECD ,2008). The
construction industry has benefitted from a more Greenfield investment that M&As
due to the unique nature of construction projects.

Extension of Capital
In a contextual similarity with Greenfield investment, foreign investments may attempt
to revamp existing firms through the introduction of additional new investment as
means of solid establishment (OECD, 2008).

Financing Restructuring
Foreign firms may invest in a domestic firm by way of financial restructuring where
the investment is to cater for a repayment of a debt or reduce the amount of loss being
suffered by domestic firms (OECD, 2008). Makhija (2004) in assessing the value of
restructuring in emerging markets stated that firms which undergo restructuring as a
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result of foreign investment are therefore expected to obtain substantial benefits in its
future profitability. It added that in spite of the fact that they will lose portions or total
control over the use of their internal source of funds and technology capability, the
FDI into these firms will assist to ameliorate their inabilities.

Baxter (1999) stated that, in financial restructuring, the market value of the domestic
firm is increased through the repurchase of firms control or shares through the use of
debts. Meanwhile, increase in the debt stock will commit the management of the firms
to pay off future receipts and this likely to affect the ability of the domestic firm to
invest (Baxter ,1999). This is likely to affect the firm’s competitiveness and ability to
take advantage of new techniques and knowledge due to the foreign presence.

According to Ahn (2001) in the study of financial restructuring in South Korean
Banking and corporate sector following the financial crisis, it is observed that the IMF
as part of its condition recommended a restructuring of the financial corporate sector.
Ahn (2001), stated that in an attempt to facilitate the restructuring process, the country
changed regulations to allow 100% ownership through FDI. The ultimate
understanding is that the expected negative effects of FDI will help to minimized the
effect of restructuring (Makhija,2004). In the 1980s, several large corporations in the
United State in response to the economic turbulent resulting from global competition
and reduction in firm’s profitability engage in financial restructuring(Baxter,1999).
These have resulted in a change in the managerial decision of the domestic firms and
the introduction of improved technological and knowledge.
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From the above cogent literature and the corroborated views of researches, it stands to
reason that the major classifications of FDI are the Mergers and Acquisition,
Greenfield, Extension of Capital Financial Restructuring and that Greenfield
investments are more common in the construction industry.

EFFECTS OF FOREIGN DIRECT INVESTMENT
Several studies have place FDI in different perspectives depending on the context of
the expression. Gilmore et al. (2003), in examining factors influencing FDI and Joint
Ventures (JV), described FDI as an important means for firms to benefit from
globalization through accessibility to domestic factors of production while
diversifying business activities to increase productivity. Adams (2009), while in
analysing the impact of FDI on domestic investment in SSA described it as net
crowding effects on domestic firms. Antonescu (2015), in an analysis of FDI at the
NUTS2 region and Farole & Winkler (2014), in a study on making FDI works in
South Sahara Africa (SSA) postulated it as a catalyst for economic development.

In the Chinese construction industry, FDI in infrastructure has contributed
significantly to massive economic growth making it as the fasters growing economy
over the last decades(Sahoo et al.,2010). Sinani & Meyer (2004), in a panel analysis
of FDI effects on Technology Spillovers in Asean & Tian(2006), using a panel data of
Chinese firms confirmed that FDI triggers and evidently generates technology
Spillovers. Qi & Li (2013), while examining the existence of knowledge Spillovers
from FDI on the Chinese knowledge creation and concluded it contributes significantly
to knowledge creation and management. It has become imperative to assert that in both
Africa and China, the ability to take advantage of Technology Spillovers effects of
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FDI has become an important impetus for sustainable development in developing
economies (Chen et al., 2015).

From the foregoing, it is appropriate to state that, FDI has the high propensity to affect
economic growth through Infrastructure development and generates Technology
Spillovers as an indirect effect of the activities of Multinational Corporations in the
local market.

THE CONSTRUCTION INDUSTRY
The construction industry has been categorized into Building and Civil
Engineering(Gilchrist,1972). The study added that the industry is very large and
complex, comprising of various independent functions undertaken by architectural,
quantity surveying and engineering firms, usually working independently and the
construction functions executed by contractors and specialist subcontractors.
According to the Institute of Civil Engineers, Royal Charter: By-laws, Regulations,
and Rules, 1982 as cited by Hamilton (2006) building projects include Residential
Buildings, office complexes, banks , houses and commercial buildings and the sizes
range from single room accommodation through bungalows and to high-rise buildings.
On the other hand, Civil Engineering works cover different dimensions of projects
including roads, bridges, sewers, reservoirs, water towers and swimming pools.

Segerstedt & Olofsson(2010) in a study on the construction industry and its supply
chain management in relation to the manufacturing industry, posited that the industry
is highly volatile comprising mostly local construction firms, adding that the volatility
is perceived to be the replica of the long durability of the product. It is therefore
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generally believed that the construction industry is hazardous and seasonal owing to
the severe weather conditions leading to extensive time lost. Segerstedt & Olofsson
(2010) therefore recalled that the construction industry products are based on customer
order to produce basis in contrast to the make to stock nature of the manufacturing
industry, making the construction industry unique. This is in support of the
characterization of the construction industry by Ashworth et al. (2013) emphasizing
the uniqueness as follows:
 Construction Products are Physical in nature,
 The product is manufactured on the premises of the clients,
 Construction projects are most one-off designs except in cases of prototype
models.


traditional arrangement separates design from manufacture,

 It produces investment rather than consumer goods,
 It is subject to wider swings of activity than most other industries,
 Its activities are affected by the vagaries of the weather,
 Its processes include a complex mixture of different materials, skills and trades,
 Typically, throughout the world, it includes a small number of relatively large
construction firms and a very large number of small firms,
 The smaller firms tend to concentrate on repair and maintenance.
These unique characteristics distinguish the construction sectors from sectors like
agriculture, extractive and most importantly the manufacturing sectors which has
experienced numerous research in the area of FDI and the Spillovers effects. This is
against the backdrop that research in the construction sector regarding how to take
advantage of the Technology Spillovers resulting from the presence of foreign firm
unintentionally and without any price tag has been scanty necessitating this study.
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Foreign Direct Investment Construction Firm
The World Investment Report UNCTAD ( 2004) classified construction firms as those
that execute construction projects in another country other than that of the direct
investment firm through its affiliates which include associates, subsidiaries or
branches. The Construction works undertaken by these firms in the foreign economy
are regarded as FDI activities. Foreign firms may enter into the domestic market
through FDI in order to penetrate the market while gaining access to raw materials and
to expand its activities and production(Gilmore et al.,2003). Foreign firms in the
manufacturing sector under FDI in an attempt to avoid certain drawbacks like trade
barrier and transport cost associated with export(Gilmore et al., 2003), invest in
domestic firms of another economy. FDI into construction services is poised to provide
capital and the necessary skill and techniques required to improve the sector and make
it more efficient and competitive in the domestic country (UNCTAD ,2004). It has
been argued that many of the local firms in the construction industry in developing
countries are unable to meet the demand of the industry because they lack the capacity
and skills required(Didibhuku & Mvubu, 2008).

It stand to reason that FDI construction firms by extension are firms that undertake
FDI projects in a country other than that of the firms’ to gain access to the domestic
market and to expand the frontiers of its activities. This allows them to benefit from
certain local materials and labour which will generate indirect benefits in terms of
Technology Spillovers.
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FOREIGN DIRECT INVESTMENT IN THE CONSTRUCTION INDUSTRY IN
GHANA
The World Investment Report UNCTAD (2015) categorized investment into the
Construction Industry under the services sector. Meanwhile, construction in
developing countries is forecasted to grow by about 70% due to massive
urbanization(ICEC, 2015). In Ghana, the construction industry is regarded as a major
contributor to economic growth in the provision of infrastructure as well as
employment for sustainable development. Thus, Foreign Direct Investment is expected
to be projected as an alternative source for financing the construction investment in
most developing economies(Ebekozien et al, 2015). According to Ebekozien et al.
(2015), due to the inability of the domestic savings to solely finance infrastructure
projects in developing countries, there is therefore, the need for FDI.

Furthermore it is important to indirectly take advantage of the technical and the
managerial expertise resulting from the presence of these Multinational Corporations
(MNCs) as well as the training of local workforce (Wall & Freideberg, 2003).
Ebekozien et al.(2015), in the concluding part of the study argued that, the growth of
developing economies is catapulted by massive infrastructure development which is
also a major catalyst for attracting high levels of FDI and Spillovers into other sectors
of the economy. Meanwhile, there is seeming neglect of the construction industry in
most developing economies in Africa due to the high level of capital requirement.
Interestingly, FDI trends are indicative of a shift from the manufacturing industry
which has received massive research and scholarly works in the past decades to the
services sector under which includes the Construction Industry have been categorized
according to the report as captured by UNCTAD (2015). However, due to the unique
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nature of the construction industry, It is imperative to examine the extent of FDI as
well as its indirect technological benefits (Antonescu ,2015), to fill the gap in
knowledge regarding the mechanism for Technology Spillovers in the Construction
Industry.

In Ghana, FDI into the services sectors have also been in line with global trend. This
is against the backdrop of the massive effort to attract high levels of FDI in the natural
resources (extractive and agriculture) sectors after the success stories of the
manufacturing sectors. The Figure 2.6 represent the trend of FDI Inflow into Ghana
from 1970-2001 showed a rather undulating, fluctuating and unstable nature of FDI
within the economy.

Figure 2.6-FDI Flows to Ghana (1970-2001)
Source: UNCTAD, Database

Meanwhile, according to the GIPC 3rd, Quarterly Report for 2015 GIPC (2015a) a total
value of registered projects from FDI is estimated to be US$587.55 million. The report
highlighted that FDI inflow in the year 2015 has been increasing steadily, showing
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about 18% increase over the same period in the previous year. Consequently Out of
the total of 52 projects registered during the third (3rd) quarter, 71% were whollyforeign owned firms at a valued at US$505.94 million.

It therefore stands to reason that, FDI into Ghana has been unstable and fluctuated over
the time with fully foreign owned dominated investments.

THE GHANA INVESTMENT PROMOTION CENTRE (GIPC)
The Ghana Investment Promotion Centre was established under the Act of Parliament
of Ghana GIPC Act, 2013(Act 865) and charged with the responsibility to promote,
encouraged and attract the necessary investment to Ghana through the creation of an
incentive framework in a transparent and predictable atmosphere in the Country. The
Centre therefore, monitors and coordinates all investments in the country. The Act
mandates the Centre to evaluate impacts on investments in the country and recommend
changes where necessary, register and record all investment activities, keep records of
technology transfer agreement resulting from FDI and enhance investment climate.

TECHNOLOGY SPILLOVERS
Several studies have perpetuated Technology Spillovers as one of the benefits derived
from the presence of foreign firms in the domestic sector (Kokko, 1994;Blomström &
Sjöholm, 1999; Hamida, 2011). The presence of multinational firms investing in a
particular country comes with certain technologies and management techniques
(Blomström & Sjöholm ,1999). This creates situation or poses some form of threat to
the local firms (Abereijo et al., 2012), who are forced to take certain trajectory in other
to maintain their existence by improving their technological and managerial approach
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(Kokko ,1994). This consequently generate externalities without any transactions
taking place within internal or external markets(Buckley et al., 2004) such that foreign
firms are unable to internalised the full advantage of their ownership(Wang & Zhao,
2008). Technology Spillovers therefore, can be put into context as the diffusion of
technology from multinational to their counterparts in another country other than that
of the direct investor which are indirectly adopted by their local firms by way of
efficiency. This was explicit in the study by Hsieh & Yuan (2015), which stated that,
when new techniques and skills are used, it is difficult to restrict its use by another
firm, thus competitors can easily study and ameliorate these new technologies .These
effects may take place either in the foreign affiliate’s own industry or in other
industries.
Furthermore, Blomstrom & Kokko (1998), argued that when Multinational
Corporations (MNCs) enter the local economy and with their presence leading to
efficiency benefits to the domestic firms and this MNCs are unable to take full value
of these benefits, the local firms may be compelled to improve its efficiency by
copying the technology adopted by the MNCs affiliates. In this regards, the intense
competition from affiliate of MNCs in the host country may compel the local firms to
both use existing technology, and resources more efficiently, or search for new and
more efficient technologies. This has been supported by Wang & Zhao (2008), which
also opined that the ownership advantage of these MNEs in terms of technology,
managerial skills which are regarded as public good poses situations, where they are
unable to fully utilized them in the host country, creating uncompensated leakage into
local industry. Therefore, as multinationals transfer technology to their affiliates,
knowledge then spreads over to domestic firms.
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In Ghana, most of the infrastructure projects are executed by multinational firms,
therefore, local firms are expected to benefits from their presence through Spillovers
effects. Evidently, Technology Spillovers can be postulated to mean, the indirect and
unintentional (without any transaction) diffusion of technical and managerial
knowledge, techniques, practices from MNCs/affiliates to local firm. According to
Hamida (2011), the relevance of each Spillovers mechanism, as shown in the following
section, varies with the technological characteristics of local the firms.

Vertical & Horizontal Technology Spillovers
Vertical Technology Spillovers, also refer to as inter-sectors according to Newman et
al.(2015) are said to occur between foreign firms and local firms within other
industries. Therefore, Wang & Zhao (2008) in a study of Spillovers in the Chinese
Manufacturing Industry, propagated that, vertical Spillovers occurs than horizontal
Spillovers. Kimino et al. (2014) agreed when in its study of Networked firms in Japan
indicated that, vertical Spillovers are more prevalent in the networked sectors in Japan.
Recently Newman et al. (2015), in a survey of 4000 manufacturing firms in Venezuela
also concluded that Vertical Spillovers are more likely than horizontal Spillovers.
Vertical Spillovers are larger for R&D-intensive firms.

Horizontal Spillovers arise where domestic firms benefit from foreign firms operating
within the same industry through the channels such as demonstration effects and
movement of labour or direct competition. The high probability of Vertical
Technology Spillovers in the study by Wang & Zhao (2008) can be attributed to:
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The fact that foreign subsidiaries tend to protect their critical ideas, trademarks
and locate more in other sectors where their intellectual property right are fully
enforced.



Foreign firms invest in areas where the local competitors have limited capacity
to absorb.

CHANNELS OF TECHNOLOGY SPILLOVERS
Several studies have identified Spillovers resulting from FDI in the host or domestic
countries. According to Blomström & Sjöholm (1999), Technology Spillovers from
FDI can occur through Linkages, Competition, Demonstration, and Labour Mobility.
An Early study by Kokko (1994), however, indicated that Technology Spillovers can
occur through demonstration, competition and Labour turnover by the local firms.
Hamida (2011) agrees with Kokko (1994) by describing the occurrence of technology
Spillovers through Competition, Demonstration and Labour Mobility while examining
the presence of technology Spillovers in the Swiss Construction /services industry.
Further studies by Antonescu (2015), confirmed the four key determinants as listed
by Blomström & Sjöholm (1999).A study by Liu (2008) into Chinese Manufacturing
Industry, highlighted that there is a low level of technology transfers because is costly
as the learning process required the dedication of the limited resources. Meanwhile,
the rate of Technology Spillovers shows positive effects, signifying that the capacity
of domestic firms for increase production is enhanced in the future(Liu, 2008). From
the various literature, the common channels identified by many of these studies into
the manufacturing industry can be classified as in Table 2.2 below.
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Table 2.2-Channels of Technology Spillovers
Item Channels

Studies

1

Demonstration

2

Competition

3

Labour Mobility

4

Linkages

(Blomström & Sjöholm, 1999; Kokko, 1994;Hamida,
2011 ;Antonescu ,2015)
(Blomström & Sjöholm ,1999; Kokko,1994;Hamida,
2011;Antonescu ,2015)
(Blomström&Sjöholm,1999;Kokko,1994;
Hamida,2011; Antonescu,2015)
(Blomström & Sjöholm ,1999; Antonescu ,2015)

Source: Researcher’s Construct

Competition Effect
The Competition resulting from FDI has been classified by several researchers as the
most undesirable channels of Spillovers.(Qi & Li, 2013;Zukowska-Gagelmann ,2000)
especially in mid and low technology firms(Hamida ,2011). Qi & Li (2013) attempted
to explain the reasons when it argued that the competition effect as a channel of
Technology Spillovers produces undesirable impact which is tantamount to drowning
out the domestic firms from the market. Meanwhile, Ofori(1996) also revealed that
competition spurs the local firms to develop the skills to ensure their competitiveness.
It added that this diffusion of technology to the local contractors is to enable the local
firms to execute larger project.

Abereijo et al. (2012), espoused how this competition effects metamorphous when it
revealed that, as a result of the presence of foreign firms, the competition in the
domestic sector becomes inevitable which in turn induces the domestic firm to
introduce new techniques and management practices to increase productivity. Other
studies have also revealed that a higher degree of competition is a key determinant for
Spillovers resulting from FDI (Sjöholm,1999), and that technology Spillovers through

32

competition with foreign firm operates more in higher technology regime
(Hamida,2011). Meanwhile, Tavallaei et al. (2015) stated that the new way in this era
of globalization to gain new skills and the dynamic capability to help firms innovate
and protect its market is for firms to cooperate instead of competing.

Since the construction industry is characterized by severe and increasing competitions
among construction firm both foreign and domestic (Yisa et al., 1996; Ofori,1996) and
required high levels of technology and knowledge, can it be conjectured that Spillovers
from FDI are expected to the enormous? According to Kokko (1996), Spillovers are
less likely important in sectors of limited competition adding that the behaviour of
firms in any sectors determines the extent of FDI Spillovers. Presumably, the issues of
competition are perceived from differently depending on the nature of each
organisation and environment hence the apparent disagreement from researchers.

Demonstration Effect
FDI has become an effective source of enhancing the efficiency of domestic firms
through demonstration as channel of skills diffusion with the ultimate goal of
improving their competitive edge(UNCTAD, 2004). Khalifah et al.(2015), postulated
that demonstration effects occur when practices by MNCs are adopted by domestic
firms by imitation. Zhu(2010) in an analysis of Technology Spillovers effect of FDI in
the China reiterated that, when foreign firms enter the market in an attempt to compete
and gain grounds, the local counterparts try to emulate their advanced technologies.
Hamida

(2011)

in

exploring

Spillovers

effects

of

FDI

in

the

Swiss

Services/Construction Industry, opined that when foreign firms enter into the domestic
markets and demonstrate the advanced technologies, domestic firms may afterward
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adapt and imitate them. It further added that the skills and the techniques of these
foreign firm can be observed and emulated by the domestic firms in order to improve
their productivity(Zhu, 2010).

Labour Mobility
Several studies have classified Labour turnover as a major channel of technology
diffusion from foreign affiliates to local firms. Blomstrom & Kokko (1998), opined
that local firms may access new technology and knowledge through the engagement
or employment of former workers of MNCs with those special skills. This is also
categorized as ‘’reversed engineering’’

Gorg & Strobl (2005) also argued that

Spillovers can occur through the use of experiences acquired when employees of
multinationals receive training while working for them , and then move to domestic
firms or set up their own enterprise through the application of the knowledge acquired
to improved their performance. This was confirmed by Hamida (2011) while assessing
FDI and Spillovers in the Chinese Construction Industry and asserted that, firms with
the low level of technology who were unable to compete with the foreign firms or
demonstrate their practices but managed to reap the Spillovers benefits via the
recruitment of MNCs Labour.

Additionally Zhu (2010) asserted that when MNCs enter another economy through its
affiliates and impact specials skills through systemic training and development of the
labour force and as the workers move from these MNCs to the local firms or
organisations, they carry the skills and knowledge acquired from these MNCs to the
local firms enhancing their managerial and innovative capabilities. Consequently, one
can argue that Labour turnover may result in the diffusion of technology from MNCs
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to local firms as trained workers employed by foreign firms move to the domestic
firms or establish their own firms(Abereijo et al., 2012). Gorg & Strobl (2005) in a
study of the mechanism for Spillovers through Labour Mobility in the Ghanaian
manufacturing industry revealed that the performance of domestic firms established
by employees who moved from MNCs is explicit than other domestic firms. From the
review, it apparent that researchers have agreed quite well on this channel of
Technology Spillovers.

It is, therefore, imperative to note that labour turnover from MNCs to domestic firms
diffuses technology, unintentionally called Spillovers as highlighted by Blomstrom &
Kokko (1998). Hamida (2011) however cautioned that the operation of the technology
in a particular firm required:


An organisation whose members have some specific skills.



That the cost for the adaptation of the technology to a new environment will be
significantly lower than when used by the MNC that developed the technology.

Globally, the construction industry is characterized by high level of Labour Mobility
or turnover due to its unique features. It is factual that most of the construction projects
are one-off having specific durations, hence the high level of labour turnover in the
construction industry. It will be interesting to see how this channel apply to the
construction industry.

Linkages
Linkages and interactions of foreign firms with their domestic firms in their
procurement and acquisition of inputs for production have inured to the benefit of the
host economies by serving as a medium of knowledge diffusion( Pattnayak &
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Thangavelu ,2011). According to Pattnayak & Thangavelu (2011), Linkages are of
great importance to the host countries attracting FDI, because many of the foreign
firms possess superior knowledge and skills generating greater competition
significance. Linkages with foreign firms are likely to result in stronger industry
growth which is an impetus for technology innovation(Pattnayak & Thangavelu 2011).

On the other hand, it has been opined that foreign firms in linkages with local firms
also benefit from cost reduction and better access to resources (Pattnayak &
Thangavelu, 2011). It is therefore, indicative that the effects of Linkages could be of
beneficial interest to both firms taking a different opinion from several other studies
highlighting the one-way benefit. However Amendolagine et al. (2013) indicated that
there is a low level of linkages of foreign firms with subsidiaries in Africa and
attributed it partly to the relatively limited history of FDI. It therefore further states
that foreign firms in Africa increase their linkages with local firms with overtime.
Therefore, in an Intra-sectorial Linkages study, Rameezdeen & Rameezdeen (2006)
mentioned that the construction sector in Sri Lanka has linkages with the
manufacturing sector and the services sectors. This is due to its high dependency on
inputs from the manufacturing sectors followed by the services sector which is the
primary consumer of construction output. Abereijo et al. (2012) in determining the
nature and the extent of Technology Spillovers in the Nigeria food industry highlighted
that about 50% firms engaged with MNCs indicated linkages as the main source of
relationship with MNCs. It added that linkages result in Spillovers when MNCs initiate
common projects with indigenous SME partners.
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Within the Construction Industry, it is believed that the local contractors are able to
benefit from indirect technology transfer (Spillovers) from the presence of the MNCs
when they have the opportunity to work with them (Ofori,1996) through subcontract
packages. According to the study by Ofori (1996) of the Singapore’s Construction
Industry, several improvement schemes implemented in the quality assessment of
work, as well as prefabrication, buildability, and site safety issues instituted have been
premised on those of the foreign firms.

2.9.4.1 Backward and Forward Linkages
In the manufacturing Industry, backward linkages may occur when Foreign firms in
an attempt to obtain a particular standard from its local firms provide technical
assistance and training to local suppliers and requires them to use these new techniques
or materials to maintain quality standards (Almahasna ,2012). Hence MNCs in
developing economies construction sector in an attempt to standardize it management
practices may require the local affiliate to keep to certain practices and new
technologies which will eventually increase their efficiency. Figure 2.7 below
demonstrate the linkage relationship as postulated by researchers. Amendolagine et al.
(2013) in a study into FDI and local linkages in to Sub-Saharan, opined that the most
preferred channel of technology Spillovers is through backward linkages. It was based
on the assertion that foreign firms do not have any beneficial interest of preventing
technology Spillovers to upstream sectors, but rather take advantage of the benefit of
improvement in the performance of their intermediaries. In other words, the demand
for meeting quality standards and time requirement by foreign firms may lead to
innovation by the local firms as they upgrade their managerial and technological skills
(Amendolagine et al., 2013). A study by Blomström et al. (1999) indicated that
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Forward Linkages are more common in most Venezuelan industry creating Spillovers.
Additionally, it has also been argued that the infrastructure sector is more characterized
with Forward Linkages than Backward Linkages (Ngowi et al.,2006) and as technical
supports are given to the domestic firms Technology Spillovers occurs. It has been
postulated that forward linkages create Spillovers as foreign counterparts provide
technical assistance in terms of training and guidance to the local firms(Kokko &
Thang, 2014; Khalifah et al., 2015). The question now is, which of these linkages is
beneficial to the construction industry most especially when majority of these studies
in the review were from the manufacturing sector?

Foreign Firm
Forward Linkages
Supplies Inputs

Local Firm

Backward Linkages

Supplies Inputs
Supplies Inputs
Foreign Firm
Foreign Firm

Figure 2.7-FDI Linkages
Source:(Newman et al.,2015)

It stands to reason that Technology Spillovers are unintentional transfer of technology
(skills, techniques, management practices) from foreign firm in an FDI relationship to
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local firms in the domestic market through the competition channel, demonstration
channel, labour mobility or turnover and linkages.

The Figure 2.8 below is an illustration of the concept of Technology Spillovers
resulting from FDI displaying interactions between the various channels as narrated
above.

Technology Spillovers

Competition

Demonstration

Labour Mobility

Linkages

Forward

Local firms adopt
new strategy to
protect their interest

Local firm
faces
competition

Local firms imitate
the activities of the
MNCs

Local firm
identifies the
new technologies

Local firms employ
former employees of
MNCs or employees
establish new firms
emplestablish new
firm
Foreign MNCs
train local
employees

Foreign firms
provide
assistance &
training

Foreign Firms
supplies inputs
to local firms

Backward

Local firms
adhere to
standard of
foreign firms

Local
firms
supplies
inputs to
foreign
firms

Foreign MNCs exhibit new technologies

Foreign MNCs enters domestic markets through FDI

Figure 2.8- Conceptual Framework of Channels of Technology Spillovers from
FDI
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TOWARDS TECHNOLOGY SPILLOVERS FROM CONSTRUCTION
RELATED FOREIGN DIRECT INVESTMENT
Over the years, researchers have focused on the manufacturing industry due to the
availability of production data in assessing the Technology and Knowledge Spillovers.
This is evident in the fact that the manufacturing sector has experienced multifarious
studies (Kokko et al., 1996; Buckley et al., 2004; Bwalya, 2006; Piga & Medda, 2007;
Wang & Zhao, 2008; Khalifah & Adam, 2009; UNCTAD, 2011; Osakonor, 2011;
Yang et al., 2013; Abereijo et al., 2012). This section delved into the possible barriers
to Technology Spillovers identified from research and factors for the successful
utilizations of FDI benefits to domestic economies.

BARRIERS TO TECHNOLOGY SPILLOVERS RESULTING FOREIGN
DIRECT INVESTMENT TECHNOLOGY SPILLOVERS
Chen et al. (2015) in developing a model to separate FDI Spillovers mechanisms in
the manufacturing sector, identified the level of capability gap between the local and
foreign firms and the degree of export orientation as possible barriers to the
exploitation of Technology Spillovers. Gunaydin & Tatoglu (2005), in examining the
impact of FDI on Economic growth in Turkey, postulated that the efficiency of
Spillovers to the host countries is hinged on the absorption capacity of the human
capital in the domestic countries. Siedschlag (1999), in a study into international
Technology Spillovers, indicated that Technology Spillovers is hindered by Domestic
Research & Development, Financial Constraint, the quality of human capital and
institutional qualities.
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Absorption Capacity
Many developing countries attract FDI so as to encourage domestic firms to take
advantage of superior knowledge displayed by the foreign firms and their affiliates.
However, several studies (Marcin ,2008; LAI et al., 2006; Dalgıç & Mıhç ,2013;
Wendling et al., 2013 ) have hinted that the ability to implement effectively and
efficiently and adapt these new techniques and skills as portrayed by these foreign
firms depend on their capacity to research, adopt and utilized these knowledge( Dalgıç
& Mıhç ,2013). Marcie (2008) concurred with other researchers that, the absorption
capacity of firms in the domestic economy is of high importance to the level of
Spillovers that can occur. Low levels of absorption capacity is a barrier to the effective
adoption of skills and techniques due to FDI. It is expected that the concepts of the
firms absorption capacity will explain the differences in the level of benefits from FDI
through Technology Spillovers(Dalgıç & Mıhç ,2013). Domestic firms in the
construction sector are expected to benefit from the presence of foreign firms only
when they have the required absorption capacity to assimilate and adopt high
techniques and knowledge exhibited by the domestic firms. Therefore, the weak
absorption

capacity

of

domestic

firms

militates

against

Technology

Spillovers(Elmawazini & Nwankwo, 2012).

A study by Kamal & Flanagan (2012), which revealed that small and medium firms
in Malaysia undertake about 90% of construction projects also postulated the inability
to absorb new knowledge and technology as one of the main challenges facing these
firms. Elmawazini & Nwankwo (2012) in an investigation into the impact of FDI on
the technology gap between foreign and local firms mentioned that foreign firms are
unwilling to transfer technology to the local firms in Sub-Saharan Africa (SSA)

41

because they do not have the absorption capacity to imitate and take advantage of the
technology and knowledge Spillovers from foreign affiliates. Consequently, Kamal &
Flanagan (2012) identify nine (9) key factors responsible for this situation. They
include: cost and affordability of the new technology, availability and supply, lack of
demand for the new technology, inadequate infrastructure support, policies and
regulations, lack of labour readiness to adopt new technologies, workforce attitude and
motivation, communication and source of new knowledge, and the organisation
culture of the domestic firms.

Other factors thought to affect the absorption capacity as a barrier to technology and
knowledge Spillovers from FDI according to Dalgıç & Mıhç (2013) includes: human
capital, internal research and development(R&D) efforts, structure of labour market.
Sobanke et al.(2014) mentioned that the quality of human resource in domestic firms
influences the absorption capability of the firms. Meanwhile, Kokko & Thang (2014)
argued that the ability of the domestic firm to absorb the necessary Spillovers differ
between countries.

It therefore, it stands to reason that Technology Spillovers is greatly hindered by the
low absorption capacity of the domestic firms and such differs from countries hence
the need to investigate the construction industry in Ghana.

Human Capital
The low level of human capital within many developing economies cannot be
overemphasized. Researchers have over the years highlighted that the low level of
skills of human capital in the developing countries has affected the flow of FDI. And
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the inability of the domestic firms to take full advantage of technology Spillovers
(Noorbakhsh et al., 2001;Osabutey & Debrah ,2012).It has been stated that ,the
construction industry in many SSA countries utilized low skilled labour (Fugar et al.,
2013) vis-a-vis high technology in the manufacturing sector. It will, therefore, be a
novelty to understand that the level of severity of this factor is restricting Technology
Spillovers in the Construction Industry.

Capability Gaps
Several studies have publicized technology capability gap as one major barrier of
Spillovers from FDI(Sobanke et al., 2014;Elmawazini & Nwankwo, 2012). It has been
argued that sectors with the least FDI Spillovers are those with large capability gaps
between foreign and local firms and more export-orientated firms (Chen et al., 2015).
Fan(2002) also stated that due to the large technology gap between the domestic firms
and the foreign firm, the domestic firms are unable to take full advantage of FDI
technology Spillovers. Fan (2002) further noted that several studies which focused on
the technology gap in terms of capacity between foreign and domestic firms portray
that, Spillovers are high in industries where the capability gap is low in contradiction
to policies undertaken by countries in an attempt to attract FDI into high technology
requirements.

Meanwhile, Kokko (1994) also argued that Spillovers are less likely to occur in
industries where the technology capability gaps are high and MNCs operate in
enclaves in isolation from local firms. However, where MNCs are less dominant and
there is a direct competition with affiliates of MNCs large capability gaps may not be
a barrier to technology Spillovers(Kokko ,1994). In another view, it has been
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highlighted that the larger the technology gap between foreign and domestic firms, the
higher the expenditure and the difficulty to gain Spillovers(Sawada ,2010). It is quite
interesting to note the level of disagreement in regard to capacity as a barrier to
Technology Spillovers.

Therefore, views expressed in literature are mixed on this factor as a barrier depending
on the variables in consideration. Certainly the construction industry with its unique
nature creates the need to investigate this barrier.

Level of Competition
Competition is a major channel of Technology Spillovers. Interestingly, low levels of
competition has been identified as a potential hindrance to Technology Spillovers from
FDI.

Marcin (2008) in exploring the existence of technology Spillovers in the

manufacturing industry observed that pressure resulting from the competition from the
presence of foreign firms in the domestic market facilitates backward Spillovers. It is,
therefore, important to state that the nature and level of competition between foreign
and local firms influence the extent of benefits to derived from FDI (Kokko & Thang,
2014). Evidentially, the construction industry has experienced competition such that
many domestic firms faced intense competition from foreign firms and their affiliates.
It is therefore expected to take full advantage of Technology Spillovers from the
competition effect since the low level of competition hinders Technology Spillovers
to the domestic firms.

Other studies, on the contrary suggested that high levels of competition from FDI result
in the crowding out on domestic firms(Cazzavillan & Olszewski, 2012;Kokko &
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Thang ,2014;Blomstrom & Kokko ,1998). Indisputably, this was also noted in the
World Investment Report UNCTAD (2011) which noted that affiliates of MNCs
compete with domestic firms which do not enjoy the benefit of knowledge transfer
from the parent companies which it referred to as crowding in.

It is appropriate to state that, while in certain jurisdiction it is asserted that low level
of competition creates a severe barrier to Technology, others postulated that the high
level of competition poses a crowding in effect on the domestic firms, hereby
inhibiting Technology Spillovers, hence the need to investigate these factors as
potential barriers.

Organisation Culture
The nature of organisation culture of a particular firm may be different from that of
another one. Thus, MNCs and their affiliates, as well as their way of operations may
be culturally different from those of local industries. According to Wendling et al.
(2013), cultural differences can serve as a barrier to the ability of the local firms to
absorb new knowledge and ideas from FDI. Apparently, the organisation culture of the
local firms determines how much imitation or competition they undertake to benefit
from FDI. This phenomenon is tantamount to the nature of working culture of the
domestic firms which is also pertinent to Technology Spillovers. Surprisingly, other
studies have also posited that cultural differences can also enhance Technology
Spillovers (Vaara et al., 2012), contrary to the above assertion.
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From the above mixed-findings in literature, it is appropriate posit that there is the
need to determine the effect of organisation culture difference on the ability of the
domestic firms to adopt new ideas from the presence of foreign firms through FDI.

FACTORS

ENABLING

TECHNOLOGY

SPILLOVERS

IN

THE

CONSTRUCTION INDUSTRY
The presence of foreign firms in an FDI relationship triggers new Technology which
can be adopted by local firms in the domestic market. This section identified from
literature the potential factors that are critical to its success.

Top Management Strategic Decision
The strategic directions of a firm determine its decision in the matters of marketing
and ownership structure. This decision emanates from top management whose
supports is significant in the implementation of these strategies.(Belassi,1996). The
extent to which domestic firms take full advantage of skills, techniques, management
practices from MNCs, depends on the strategies adopted by both MNCs and domestic
firms(Spencer, 2008).

Cheng & Li (2013) underscored the need for full commitment on the part of top
management for effective partnering leading to the diffusion and the adoption of new
knowledge and management practices from MNCs to the domestic firms. Damanpour
& Schneider (2006) in examining the phases of innovation adoption stated that top
management decision influences the extent of the adoption of new ideas. It argued that
some firms are able to adopt new knowledge than others due to strategies adopted by
top management towards innovation.
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Lin & Su (2014), in an investigation into the adoption of management practices by
Chinese firms revealed that Chinese firms were able to adopt new management
practices from elsewhere as a result of top management strategies and support. It is,
therefore imperative, that the construction industry can take full advantage of
Technology Spillovers resulting from FDI as part of strategic management decision
for effective competition imitation leading to the development of the local market.
Farole & Winkler (2014), in identifying the critical success factors for FDI Spillovers
in three SSA countries of Kenya, Lesotho and Swaziland acknowledged the efforts to
involve locals in supervisory position as one of the measures to ensure Technology
Spillovers in those economies. It also noted, however, that there is still less
involvement of these locals in the top management positions of MNCs in SSA
stressing the need to ensure that locals expertise enter top management positions of the
MNCs as a result of M&As.

It therefore, stands to reason that the decision of the top management to imitate,
compete and employ former employees of foreign firms or form linkages within may
become the required pendulum towards Technology Spillovers. Strategic decision
together with close cognizance of the ownership structure, trade orientation of the
firms is important.

Human Resource Development
Human Capital Development has been espoused as a key determinant for economic
and technological growth. It has been described as a system adopted by firms to train
individuals as a means of career and organisational developments (Brooks & Nafukho,
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2006). Elmawazini & Nwankwo (2012), advanced human capital development as a
strong catalyst for technology diffusion and adoption for innovation and effective
competition. Fugar et al. (2013) in a review of literature to bring to the fore the
relevance of human capital development in the construction industry in Ghana argued
that, the development of construction industry in cognizance of its capacity to compete
with foreign firms and its ability to contribute to economic growth is dependent on
the development of its human capital. The quality of the human resource in the
construction industry, therefore has been identified as a key challenge to the industry’s
inability in meeting its demand(Ibrahim et al., 2013). Ibrahim et al.(2013) therefore in
its investigation into the Malaysia Construction Industry underscored the need for the
training of its professionals and workers with the aim of becoming more capable and
competitive so as to enhance the performance of the local industry. The industry needs
to deal with the inadequate technical and managerial personnel in addition to the
training of the existing workforce (Ibrahim et al., 2013).

Blomström et al.(1999) , in a review of the literature on the determinants of
Technology Spillovers postulated that local firms may benefit from the human capital
of MNCs affiliates. Local employees who may have acquired skills and techniques
from foreign firms while working for them may now become a possible conduit for
transfer. A possible expectation contrary to the review is that MNCs in an attempt to
prevent their experience and productive workers from moving to domestic firms or
forming their own firms may pay them “efficiency wages” as a way of retention. This
may not be a compelling reason for local employees to move from their foreign
employers as issues of culture difference may be stronger than high wages.
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Hale & Cheryl (2006) in exploring what determines Technology Spillovers of FDI in
China, underscored the importance of the labour market in ensuring technology
transfer and management practices from the foreign to local firms. It stressed the need
for an effective operational labour market which encourages labour movement and
creates an avenue for human resource development. Consequently, the need to
improve the stock of human resource cannot be underestimated (Ebekozien et al.,
2015).The construction industry according to Amoah et al. (2007) needs to train highly
skilled adaptable workforce so as to ensure competitiveness for economic growth.

From the foregoing, it stands to reason that human capital development in terms of
capacity building through education and training, improved labour market, focus on
the labour structure of the industry, the presence of low technology gap as well as high
technology and improved way of training is appropriate for Technology Spillovers.

Research and Development.
Research and Development (R&D) is described as activities undertaken with the aim
to discover and develop or improve existing and new ideas, skills, practices and
techniques (OECD,2008). R& D activities are hallmarks of many foreign firms in
domestic markets owing to the internationalization of R & D investment. Siedschlag
(1999) , maintained that MNCs who are the architects of these growing trends of
increase R&D activities undertake more R&D than domestic firms. R&D therefore
promotes technology (Blomström et al., 1999) and can be classified as a success factor
for its diffusion in support of the local manufacturing and services sector(Siedschlag,
1999).
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Continuous R&D is a catalyst for Spillovers for domestic firms in an FDI relationship
(Kamal & Flanagan ,2012).Siedschlag (1999) also concluded that R&D generates
more Spillovers than competition between the foreign and domestic firms.
Additionally, Montoro‐Sánchez et al. (2011), thus recommended R & D collaboration
as an important factor for knowledge diffusion due to the difficulties of innovation.
A study by Qi & Li (2013) into the Chinese manufacturing industry on the existence
of Knowledge Spillovers resulting from FDI revealed that, the extent of knowledge
diffusion depends on the R & D activities of the domestics firms. Ibrahim et al. (2013)
in a study of the Malaysia Construction Industry conjectured the need for Industrial
R&D in tandem with the frequently carried out R& D by academia in order to address
the needs of the industry. It therefore suggested the application of new technology
through R& D for the adoption and upgrading of new knowledge and skills by firms
in the Malaysian Construction sector( Kamal & Flanagan,2012).

From the literature espoused above, it stands to infer that continuous Research and
Development (R&D) by the foreign firms as well as internal Research and
Development (R&D) by domestic firms are critical success factors enabling
Technology Spillovers.

Partnering and Collaboration
Many developing economies in an attempt to attract FDI have been encouraging local
firms to collaborate with MNCs as a means of technology transfers to the domestic
markets. Spencer (2008) observed that the Government in host countries may require
affiliates of MNCs to take on domestic firms as partners as a way of forming a strategic
alliance. This is because collaboration as partners will generate more Spillovers than
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wholly owned affiliates. Meanwhile, it has been argued that collaborations from
government influence may not yield the required Technology Spillovers (Spencer,
2008). The ability to take full advantage of Technology Spillovers is for firms to
establish inter- firms linkages between the MNCs and the local firms (Yitmen, 2013).

Other researchers have also suggested that MNCs need to collaborate with domestic
firms through subcontracting which will create an avenue for imitation by the local
firms leading to Technology Spillovers in the domestic markets(Osabutey & Debrah,
2012; UNCTAD ,2010). This has been supported by Corkin (2012) in a study of
linkages as a result of Chinese Construction firms in Angola when it argued that,
linkages as a way of collaboration is one of the best ways for African countries to
benefit from FDI. Therefore, UNCTAD in an attempt to promote SMEs has established
the Empretec network as a means to assist government adopt strategies to encourage
interaction with local firms as a means of sourcing local inputs for
partnership(UNCTAD, 2013). This will generate the Spillovers of techniques and
management practices within the domestic as expressed by (Spencer ,2008).

It, therefore, stands to reason that partnering and collaboration in the form of formation
of strong networks among local firms, linkages for the supply of inputs to foreign
firms, as well as subcontracting to local firms is critical to successful Technology
Spillovers and require investigation within the construction industry.

Governmental Support
Several studies have described effective governmental support as a strategy for
attracting FDI and encouraging Technology Spillovers in the domestic market.
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Elmawazini & Nwankwo (2012) revealed the need for government in Sub-Saharan
Africa (SSA) to put in place credible and effective working strategies to enhance
increase learning and innovation capacity of the Labour force in the domestic market.
Sighting the devastating effect of weak absorption capacity on Technology Spillovers
from foreign to domestic firms as motivation for the demand. The study advocated for
increase spending on education, training and R& D as government strategy for the
exploitation of Technology Spillovers in the domestic market in partnership with an
international institution. Policies must be aimed at encouraging R & D in firms and
cooperation between academia and industry(Osabutey & Debrah, 2012).

It has also been recommended that Government needs to establish a central agency
charged with the regulatory framework to facilitate standards for training as a way of
enhancing the capacity of the local human capital (Fugar et al., 2013). This is necessary
for local firms to benefit from Technology Spillovers from the presence of foreign
firms. According to Kamal & Flanagan (2012), the Malaysian government in its
policies on Small and Medium Enterprises (SMEs) in the construction industry
accentuates the need to take full advantage of technology and knowledge Spillovers
from foreign expertise.

The Malaysian Development Board (CIDB) which was set up to regulate and set
standards for training and development was instrumental in ensuring that capacity
development and policy implementation were successful. It is imperative to postulate
that governmental support limited to the provision of regulatory framework for the
construction industry, provision of support structures and the training institution is key
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in ensuring that local firms take full advantage of the presence of MNCs through
Technology Spillovers of FDI.

Incentives to Compete
Competition has been classified by numerous researchers as a major channel for
Technology Spillovers from FDI in many developing economies (Hale & Cheryl
,2006; Kokko, 1996; Ingemansson Havenvid ,2015; Hamida, 2011; Kokko, 2003;
Kokko, 1994; Demekas et al., 2005).Owing to the fact that Technology Transfers is
an expensive endeavour(Kokko,1996) ,there is the need for an incentive for local firms
to compete with foreign firms as means for the adoption of skills and techniques and
management practices from these FDI firms(Elmawazini & Nwankwo, 2012). Zhu
(2010) conjectured that local firms will benefit from advanced technology and
knowledge from MNCs in an economy where adequate competition is present and
Technology Transfer will generate massive profits.

From the foregoing, it stands to reason that government in developing economies
should create more opportunity for Technology diffusion to local firms through more
joint ventures in the forms of subsidiaries or associates rather than branches. And the
provision of incentives to the local firms to compete necessarily for Technology
Spillovers.

Benchmarking
Local firms can enhance their competitiveness and efficiency through benchmarking
through the adoption and the implementation of best practices of foreign firms
(Goncharuk, 2009). Li‐Hua (2007) in developing a framework for Chinese firms to
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measure their competitiveness underscored the need for domestic firms to build
capacity through benchmarking in order to have the competitive advantage in the face
of globalization challenges. Benchmarking according to Shen et al.(2000) will assist
firms to clearly identify strength and weaknesses while focusing on the areas likely to
give the competitive advantage. This will allow the local firms to position their
organisation to take advantage of Spillovers from FDI through the adoption of
techniques and skills of their foreign competitors. Amoah et al. (2007) in a study of
the factors affecting the performance of small scaled contractors in Ghana indicated
the need for local firms to learn from best management practices, skills, and
techniques.

SUMMARY OF THE CHAPTER
This Chapter delved into the available literature on Foreign Direct Investment by
revealing the various FDI relationship of Associates, Subsidiaries, Associates and
Branches as well as the classification of Greenfield, Mergers and Acquisition,
Extension of Capital and Financial Restructuring. The chapter revealed the nature of
FDI in Ghana and Technology Spillovers, its typologies of vertical and horizontal as
well as the plausible channels for competition, demonstration, labour mobility and
linkages (Backward and Forward).It has brought to the fore the barriers in terms of the
low absorption capacity, the level of capacity gap, the level of human capital
development, the level of competition as well as the organisation culture of the local
firms considering the origin of the foreign firms. The chapter further reviewed the
factors identified by researchers as critical for successful Technology Spillovers in the
broader terms of organisation, strategic decision, orientation, the ownership structure
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of the firms, human resource development, collaboration and partnering, governmental
support, provision of incentives and benchmarking best practices of foreign firms.
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CHAPTER THREE
RESEARCH METHODOLOGY
3.1 INTRODUCTION
This chapter detailed the research methodology used in this study. The chapter focused
on the philosophical stand and position of the research, the research approach and the
strategy, data collection and analysis. It basically described how the study was done
and why the types of methods used were used.

3.2 PHILOSOPHICAL CONSIDERATION
The philosophical stand of a research is guided by the paradigm of the researcher.
According to Pollack (2007 as cited in Manu,2013) paradigm generally refers to “a
commonly shared set of assumptions, values and concepts within a community, which
constitutes a way of viewing reality”. Since these assumptions are adopted in many
different contexts, it is also referred to as the general tendency for thought(Pollack
,2007).

3.2.1 Epistemology
Epistemology is concerned with what is portraying what is regarded as true knowledge
(Panas & Pantouvakis, 2010.) Saunders et al. (2009) stated that the epistemological
philosophy describes the researchers position on what is regarded as acceptable
knowledge. Several researchers have identified the two main paradigms of the
epistemology philosophy as Positivism and Interpretivism. The positivist view is
concerned with the quantitative approach and that of the interpretivist leaned towards
the qualitative approach. Badu et al.(2012) on the positivist approach of the
epistemological philosophy indicated that verified facts established through scientific
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study in an objective manner for replication constitute the positivist approach.
Creswell (2009), under the philosophical inferentiality used post-positivism which
involved the use of numeric measurement to observe and study the behaviour of a
population to mean positivism and participatory/advocacy to mean Interpretivism.
Fundamental to the positivist approach is the idea that the study of the social world
can use the tools of science in order to create understandings which are verifiable. The
Positivists assumption is that situations are according to the natural laws and can be
subjected to quantitative logic, such that the reality can be observed, studied and even
modelled (Manu ,2013).Positivism is formed on the basis that the acquisition of
accurate and value-free knowledge of a phenomenon is real such that societal and
institutional patterns can be observed objectively just as the natural world(Fisher,
2010).

Interpretivism, on the other hand, believes that the researcher and the society interact
with each other such that what is believed to be facts are not static and lacks objectivity
as they are subjected to the ideas of the research(Agbodjah, 2008). It relies on the
interaction and the experience of the researcher and the social world to understand the
phenomena. Table 3.1 below, portrayed the dichotomy between the epistemological
paradigm of positivism and the Interpretivism. It is important to note that while in the
positivism approach, the researcher is not part of the observations, the researcher
however is part of the study under Interpretivism. Positivism measures concepts for
generalization through statistical methods, contrary to the Interpretivism idea where
concepts are incorporated as per the perspective of stakeholders.
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Table 3.1-Constrasting Implication between Positivism and Interpretivism
Positivism

Interpretivism

The observer must be independent

The observer is part of what is
being observed
Demonstrates causality
Aims
to
increase
general
understanding of the situation
Research Processes through hypothesis/prior Research
progress
through
formulation
gathering of rich data from which
ideas are induced
Concepts need to be operationalized so that Concepts
should
incorporate
they can be measured
stakeholders perspective
Units of analysis should be reduced to Units of analysis may include the
simplest terms
complexity of the whole situation
Generalization through statistical probability Generalization through Theoretical
abstraction
Requires large sample selected randomly
Requires small number of cases
chosen for specific reasons
Adapted from(Manu ,2013)

3.2.2 Ontology
Ontology is concerned with finding the reality and portraying the claims and
assumptions, underpinning the development of theories(Panas & Pantouvakis, 2010).
According to Saunders et al. (2009) the ontological philosophy of a researcher
espoused the researchers view on the nature of reality. Panas & Pantouvakis (2010)
classified the ontological philosophies into objectivism which is concerned with the
investigation of social phenomena without social interactions as well as
Constructivism postulated that social phenomena are not static therefore require social
interactions. Objectivism leans towards the quantitative approach whereas
constructivism is linked the qualitative approach.

Kwofie (2015) also posited that those with the ontological views attempts to
understand the research phenomenon from the perspective of realist and/or idealist. It
added that in the realist consideration, reality is based on pre-determined structures in
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contrast to the idealist considerations which deals with diverse perceptions from
different observers. It is believed that there is some form of external ideas and belief
which is distinct from that of the researcher and needs to be differentiated(Agbodjah,
2008). Considering the connection of the epistemology and ontology, it has been
established that positivism paradigm leans towards the realist view whereas
interpretivist collates with the idealist view.

3.2.3 Axiology
Axiological philosophy is concerned with the value of knowledge and the perspective
of the researcher on the role of value in the research(Saunders et al.,2009). Where the
research is considered as either “value-free” or “value-driven” in the selection of what
and how to study. In the case of “value-free” the evaluation of phenomenon is based
on objective criteria contrary to the “value-driven” phenomenon which is evaluated on
subjective criteria or human belief and experience (Kwofie ,2015). According to
Pathirage et al. (2005) in congruence to the epistemological view posited that the
value free phenomenon leans towards the positivist paradigm and the “value-driven”
leans towards the Interpretivism. In relation to the ontological view, the “value-free”
phenomenon is congruence to the realist paradigm whereas the “value-driven” follows
the idealist paradigm as per the Figure 3.1 below.
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Ontology
Realism
Positivism

Idealism

Objective

Value Free

Experiment

Epistemology

Survey

Axiology

Case Study
Action Research
Ethnography
Interpretivism

Value Driven

Subjective

Figure 3.1-Research Philosophy
Adapted from Pathirage et al. (2005) and Kwofie (2015)

3.3 PHILOSOPHICAL POSITION
It has been argued that the epistemological, ontological and axiological assumptions
affect the research philosophy and the appropriate research approach. According to
Pathirage et al. (2005), a study that requires an objective evaluation and prediction
lean towards the positivism paradigm for its epistemological stance. Fordjour (2015)
stated that positivism makes it possible for the correlation of an observation to the
literature or the theories identified and that the continuous acquisition of true
knowledge can create a scientific body of knowledge. The study therefore leans
towards the positivism paradigm of the epistemological view and the realist paradigm
of the ontological assumption since the channels of Technology Spillovers and well as
the barriers are real and not abstract and the experience of professionals in determining
the barriers as well as the critical success factors which fall outside the views of the
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researcher are regarded as external facts. They comes with certain form of objective
views from experience within the construction. This therefore gives credence to the
fact that the experience and the knowledge required is value free and adoption of the
value free in its axiological perspective.

3.4 RESEARCH DESIGN
Research Design refers to the logical and systematic plan and procedures adopted in
order to answer the research question and assumptions from the collection of the
necessary information or observation to analysis.(Creswell ,2009). According to
Creswell (2009), the type of research design adopted is influenced by the philosophical
views, strategy or procedures, and the methods of the research process to arrive at a
valid conclusion. The three types of designs commonly used have been identified as
quantitative,

qualitative

and

mixed

or

triangulated

methods

(Creswell,2009;Manu,2013;Kwofie ,2015). Figure 3.2 illustrate the framework for the
research design as a combination between the three pillars of research design. This
study adopted the quantitative design in line with the philosophical worldview
necessitating the research approach, research strategy, research style adopted. This
position informed the basis for the design of the research instrument for data collection
and the choice of the appropriate data analytical tools used to achieve the various
objectives outlined. The design methods and processes were fully discussed under the
various research approach, research strategy, research style, data collection and
analysis.
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Philosophical
Positions
Positivism/Interpretivism
Constructivism/Realism
Strategies
Pragmatism

Research Strategy
Quantitative Strategies
Qualitative Strategies
Mixed/Triangulated

Research Design
Quantitative
Qualitative
Mixed Method

Research Methods
Data Collection
Data Analysis
Interpretation
Write up
Figure 3.2-Framwork for Research Design
Source: (Creswell 2009) and (Manu ,2012)

3.5 RESEARCH APPROACH
Research approach refers the step by step procedures and action plans adopted for a
research from the stage of general assumption up to data interpretation (Creswell
,2013). According to Creswell (2009), the type of research approach adopted is
underpinned by the philosophical paradigm of the study, thereby suggesting the
general approach to solving the research problem while answering the research
question (Kwofie ,2015). Two main approaches have been identified and named as the
Deductive and Inductive research approach.

3.5.1 Deductive Approach
The Deductive approach deals with what is already known as existing theories or ideas
about a subject by identifying the theory and testing through observation to confirm
the theory(Ofori-kuragu,2013). This approach involves a top-down approach in the
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formulation of the theory and testing of hypothesis while maintaining the
independence of the researcher as in Figure 3.3 below. That is to say that, the process
starts from the identification of the relevant theories and the use of scientific study
through observations to confirm these theories. The research is therefore used to test
specific propositions( Ofori-Kuragu,2013). Additionally, it is concerned with testing
of patterns identified through observation to confirm the actual occurrence of the
patterns from general to specific(Kwofie, 2015). The deductive approach generally
implied the use of quantitative methods for the observations, collection and analysis
of data to test the validity of assumptions.

Theory

Research
Hypothesis/Question

Observation

Confirmation/
Rejection

Figure 3.3-The Deductive Thinking
Adapted from (Ashieboe-Mensah ,2012)

3.5.2 Inductive Approach
The inductive approach used mainly in theory building begins with the study of
specific instances of societal issues, through the identification and development of
patterns from the analysis of data gathered (Ofori-Kuragu, 2013). It employs a down63

up approach where through the study of specific issues to the broad generalization of
the specific situation , qualitative research approach for data collection and analysis
are subjective in nature (Kwofie ,2015). The inductive approach is used to gain more
understanding of the problem from the perspective of society such that the researcher
is part of the search in identifying the phenomenon, collect data and analyse it for
deeper understanding leading to the development of the theory(Saunders et al., 2009).
According to Saunders et al. (2009), the inductive approach most often relies on the
collection of qualitative data. Fisher (2010) also emphasized that theories are derived
from the generalization of the specific phenomenon in the inductive reasoning. Figure
3.4 illustrated the flow of the inductive approach.

Theory

Hypothesis/
Question

Patterns

Observation

Figure 3.4-Inductive Thinking
Source: (Sarli, 2014)

3.5.3 Research Approach Adopted
The research is based on deductive approach as it involves the collection of
quantitative data for measurement so as to confirm variables identified from concepts
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based on the philosophical position in terms of the barriers and the critical success
factors that will be subjected to measurement in order to answer the research question
and problem.

3.6 RESEARCH STRATEGY
The strategies contribute to the overall research approach adopted for a particular
study.(Creswell ,2003). The early strategies adopted by the researcher were those that
encapsulate the positivist ideology(Creswell ,2003).

3.6.1 Quantitative
Quantitative Research is concerned with measurement in the collection and analysis
of data (Bryman, 2004;Agbodjah, 2008). According to Bryman (2004), measurement
is important so as to distinguished between people in terms of characteristics in
question, provide a consistent yardstick for gauging differences and provide a more
accurate estimate of degrees relationship. The peculiar nature of quantitative approach
in terms of its epistemological and ontological features, position it to mean more than
the presence of mere numbers(Agbodjah,2008). Meanwhile, Creswell (2003)
suggested that a quantitative strategy involves a situation where the researcher adopts
a post-positivist claim in an investigation to develop knowledge and explore
relationships among variables in terms of hypothesis or research questions, postulating
objectivity as a hallmark necessitating validity, reliability and exclusion of bias.
Figure 3.5 shows the typical flow process of quantitative design from the adoption
theory through the development of the necessary hypothesis, to the identification of
the study field, the collection of data, analysis of the data and findings to confirm or
reject the theory.
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1. Theory
2. Hypothesis

3. Research Design

4. Devise measures of concepts

5. Select Research Sites

6. Select Research Subjects/Respondents

7. Administer Research Instrument/Collect Data

8. Process Data

9. Analyse Data
10. Findings/Conclusion

11. Writing up findings/Conclusions

Figure 3.5-Process of Quantitative Research
Source: (Bryman ,2004 ;Baiden ,2006 ; Agbodjah, 2008)

3.6.2 Qualitative
The qualitative approach provides a platform for the study of a certain phenomenon
through the exploration and understanding of such occurrences(Manu, 2013).
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According to Manu (2013), the process of qualitative research are imbibed in the
inductive reasoning and follows the Interpretivism or constructivism philosophy. In
this approach, the researcher undertakes the study based on the experiences of social
and historical individuals through the collection of open-ended and emerging data to
develop a theory or pattern(Creswell ,2003). Strategies adopted in qualitative approach
includes narratives, ethnographies, grounded theory studies or case studies(Creswell,
2003). According to Baiden (2006), qualitative research is appropriate in studying a
phenomenon that has paucity of research data and lacks clear unit of measurement and
based on nominal scale assessment and exploratory in nature. The process of
qualitative research therefore begins with the identification of the research question,
collection of the relevant data, interpretation leading to the development frameworks
which can necessitate the defining of a more specific question followed by the
recollection of further data, interpretation and development of theory as per Figure 3.6.

1. General research question

2. Identify relevant sites or subjects

3. Data Collections
4. Interpretation of data

5b.Collection of further
data

5. Conceptual and theoretical framework
5a.Tighter specification
6. Findings/Conclusion

of research question

Figure 3.6-Qualitative Research Process
Adapted from(Bryman ,2004) and (Agbodjah, 2008)
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Table 3.2-Summary of Differences between Qualitative and Qualitative Research
Qualitative Research
Study issues in depth and
detail and seeks to gain
insight
and
understand
people’s perception
Orientation to the role of Deductive and therefore Inductive and geared towards
theory to research
associated with verification generalization of theory from
of theory and hypothesis specific instances
testing
Common data collection Questionnaires, test and Interviews, observations and
techniques
existing database
documents
Data Characteristics
Hard data, structured, large Soft data, descriptive, less
samples size, analysed using structured analysis using non
statistical methods
statistical tools
Outcomes
Conclusive findings as basis Findings
from
for final recommended exploration/investigation are
action
conclusive
Epistemological
Positivism
Interpretivism
Orientation
Ontological Orientation
Objectivism/Realism
Constructivism
Objective

Quantitative Research
Gather factual data and study
relationship between facts
and accordance with theory

Source: (Bryman ,2003) and (Agbodjah 2008)

3.6.3 Mixed or Triangulated
The mixed method is a combination of the best of both quantitative and qualitative to
undertake an observation for generalization of phenomenon on the assumption that
there is an increased understanding of such a phenomenon through the collection and
analysis of copious data(Creswell ,2003). It therefore provides a complete
understanding than either the quantitative or the qualitative approach(Creswell ,2013).
Adopting a philosophical view of pragmatism, the mixed method employs the
collection of data either simultaneously or sequentially commencing with a survey for
generalization and later with an interview for the detailed view from
respondents(Creswell, 2009). The mixed approach has also been used as a means of
generating different context often with an emphasis on the purpose of bringing
different acumen rather than the simplicity of the qualitative and quantitative approach
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(Agbodjah, 2008). However, in spite of the advantages of combining both methods,
the mixed approach is time-consuming and costly.

3.6.4 Research Strategy Adopted
The strategy adopted for a particular research is dependent on the research question as
well as the philosophical stand of the research. Therefore it stands to reason that, based
on the adoption of the positivism paradigm from the epistemological view which
involves measurement and the realism paradigm from the ontological views coupled
with the value-free axiological perspective, quantitative strategy naturally emerges as
the strategy for this research. It has been argued that the quantitative strategy fits into
the positivist paradigm(Creswell ,2009; Saunders et al.,2009;Manu, 2012). Since the
quantitative strategy is characterized by answers to the question relating to what, how
much, how many etc. which involves measurement (Bryman ,2004) to a large extent,
fits into this research.

3.7 RESEARCH STYLE
Table 3.3 represents the various research style used by researchers under the three main
research design approach.
Table 3.3-Research Style
Quantitative
Design
Experiment
Surveys

Qualitative Design

Narrative Research
Action Research
Case Study
Grounded Theory
Phenomenological Research
Ethnographic
Adapted from (Creswell ,2013)
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Mixed Method
Convergent
Explanatory sequential
Exploratory sequential
Transformative

3.7.1 Experiment
Experiment as a research style, leans towards scientific research or natural sciences
and some forms of psychological social research so to establish causality between two
variables through the exploratory and explanatory mode to answer the how and why
research questions (Saunders et al. ,2009). Experiment research aims at theory
development and testing through the collection of data by observation on problems
known as the hypothesis in a controlled environment creating a reliability and
trustworthy of its findings (Bryman ,2004; Baiden,2006). Creswell (2009) opined that
experiment research is undertaken by providing treatment to phenomenon which is
expected to be one variable while keeping the control factors for the other variables
and measuring the outcome of both variables. While experiments undertaken in the
natural sciences are done in a controlled laboratory environment, experiments in social
sciences research undertake their experiment in the field(Manu ,2012).

3.7.2 Survey
Surveys are used as tools for the collection of a large number of quantitative data for
exploratory and descriptive research through the use of standardized questionnaires
(Saunders et al.,2009), and structured interviews with the aim of generalizing from
sample to the population using statistical analysis (Creswell ,2009; Manu, 2012).In
line with the deductive approach, surveys are used to answer who, what, where, how
many, how much research questions. Surveys are commonly used in construction
management research because they are relatively inexpensive covering a wide
geographical scope (Baiden, 2006), and gives the researcher more control over the
research process (Saunders et al.,2009). In a research where high levels of validity and
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reliability in the research process are required, survey instrument is regarded as the
appropriate tool for gathering an observation for a confirmation (Kwofie, 2015).

3.7.3 Case Study
Case studies are regarded as appropriate for an in-depth empirical investigation or
exploration of a phenomenon within its context of existence with the ultimate purpose
of gaining the rich understanding of its existence(Baiden ,2006;Saunders et al., 2009).
Leaning towards the epistemological paradigm of Interpretivism and the idealist
ontological position with the valued laden axiological perspective, case study can
either by a single or multiple case as well as holistic or embedded(Pathirage et
al.,2005) to provide deep insight into the phenomenon(Fisher,2010) ,through the use
of numerous data collection procedures over a period of time (Creswell, 2009).
Commonly used in explanatory research, case study in research is also used to answer
why, what and how research question which is considered as peculiar to survey
tool(Saunders et al.,2009). Meanwhile, the quality and the number of variables
required under case study limits the extent of data that can be collected (Baiden,2006).

3.7.4 Action Research
Action Research involves the collaborative involvement of both the researcher and the
participants in finding solution to problem of genuine concern within a setup, where
the researcher focus on action, change and the involvement of participants in detecting,
evaluation and taking action throughout the research process(Baiden ,2006; Saunders
et al.,2009). Action Research in construction are uncommon due to the high level of
researchers involvement required in the study(Baiden,2006).
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3.7.5 Grounded Theory
The grounded theory is regarded as theory building strategy, in which the inquirer
combines both deductive and inductive approach in explaining the actions and
behaviour of participants in a research (Creswell ,2009; Saunders et al., 2009).
According to Saunders et al.(2009) the researcher adopts the collection of series of
multiple data that are subjected to further observation to confirm or reject predictions
generated from such data.

3.7.6 Ethnography
Ethnography which is a qualitative research style and follows an inductive approach
involves an inquiry into a particular group over a long period of time in its natural
setting through the collection of primary and observational data(Creswell, 2009). It is
therefore, time-consuming and the inquirer is fully involved in the social world or
setting which is being researched in order to describe and explain phenomenon from
the way the people exhibit it.(Saunders et al.,2009). Ethnography, therefore leans
toward the inductive approach such that it requires high levels of flexibility in order to
respond to changing patterns of behaviour observed in the real context(Saunders et al.,
2009).

3.7.7 Phenomenological Research
Phenomenological research is a qualitative research style which involves the study of
a phenomenon through human experience of the participants in the research as per
their description(Creswell,2009). It involves the study of a person’s view on the way
they are formed as described by the person. Such that in order to understand and
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appreciate the view of the participants in the study, the researcher, disregards his or
her view about the phenomenon(Manu ,2012).

3.7.8 Sequential Mixed Method
The sequential mixed method involves is an inquiry where the researcher attempts to
provide further insights into the findings of one method with another method through
either initial qualitative exploration research followed by a detailed quantitative
survey questionnaire covering large samples in order to generalized findings(Creswell
2003;Manu 2012). According to Creswell (2009), the sequential mixed style may also
commence with a quantitative method to test a concept followed by a detailed
qualitative exploratory study of few cases.

3.7.9 Concurrent Mixed Approach
The Concurrent Mixed Approach also known as convergent parallel mixed style is a
mixed method design where instead of commencing with one method of research
design followed by another method to solve a research problem at different stages, the
researcher rather converges or merges the quantitative and the qualitative to arrive at
a comprehensive analysis. It therefore stands to reason that, in the convergent parallel
mixed style, the researcher collects both qualitative and quantitative data at the same
time and integrates them into the analysis. Comparatively, the concurrent method
saves time in the data collection process than the sequential mixed method, however,
the result of the analysis may be extremely difficult to interpret (Creswell, 2009).
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3.7.10 Transformative Mixed Method.
The transformative mixed style from the theoretical perspective is based on the
ideology to adopt a mixed research design which uses both qualitative and quantitative
data such that, data collection could be done concurrently or sequentially(Creswell
,2013). The challenge is that there is less guidance on how to apply the theoretical lens
since there is paucity of research work involving this method(Creswell, 2009; Manu,
2012).

3.7.11 Research Style Adopted
From the various styles outlined above, it is clear that the type of style chosen by a
research is hinged on the type of research design method adopted from either
quantitative, qualitative or the mixed method. Since this research leans towards the
quantitative approach, it stands to reason that, the research style will either be an
experiment or a survey. Experiments are required to be conducted in a controlled and
manipulated environment, which makes it unsuitable for this research(Kwofie ,2015).
Surveys are used when high levels of reliability and validity are required in the
research process so as to make a generalization and are commonly used in the
construction management research because they are relatively less expensive(Baiden
,2006). Consequently, in line with the deductive approach and the positivism paradigm
of epistemological view, to secure the perception of respondents on the channels,
barriers and success factor adopted, survey stands out as the appropriate style for this
research.
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3.8 DATA COLLECTION
3.8.1 The Scope and Target Respondents for the Survey
The target population of this study is the Professionals in the Construction Industry.
The study, therefore focused on the perception of the Professionals in the Ghana
Construction Industry skewing towards the Architects, Engineers, Surveyors as well
as Project Managers. The criteria for selecting the respondents are: that the respondent
must be a Member of any registered Professional Body in Ghana; and must have
worked in the construction industry for more than 10years; must have at least a
Bachelor Degree. This is to ensure that the respondents have enough experience and
the capacity to relate their perception on matters of the construction industry. Since
research on the concept of Technology Spillovers in the construction industry is scarce,
it is believed that issues relating to the development and the application of the concept
are not common knowledge to every professional in the industry but those who have
the required experience to determine its application to the construction Industry. This
stage of the research focused on the inputs of senior professionals in the industry as it
is much concerned with the business aspect of FDI and its Technology Spillovers and
therefore excludes the lower level stakeholders. There will be the need to investigate
the specific FDI projects into details and that is expected to cover the various
stakeholders to provide much more detailed and critical information.

3.8.2 Sampling Technique & Sample Size
Sampling techniques are population reduction methods used to restrict data collection
to a subgroup of a population since it is almost impossible to collect data from every
single individual or units within a population in most cases(Saunders et al., 2009).
Sampling Techniques have been classified into probabilistic and non-probabilistic or
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judgmental sampling (Bryman ,2004;Saunders et al.,2009). According to the authors,
the difference is that, in the case of probability sampling technique, the chance or
likelihood of each unit being selected from the population is the same hence the
population is known whereas in the non-probability sampling, the chance of selecting
a sample from the population is not known.

Figure 3.7 is a representation of the various sampling techniques adopted by
researchers and categorized under two broad techniques of Probability and Nonprobability sampling technique. Probability sampling techniques include simple
random sampling, stratified random sampling, systematic random sampling and cluster
sampling. Thus, a multi-stage sampling implied the combinations of any of the
techniques above. In the case of Non-probability sampling, it is categorized as quota
sampling; snowballing, convenience sampling and purposive or judgemental
sampling. Since it is impossible to determine the sample frame for the population of
this study based on the criteria set above as Architects, Engineers, Surveyors and
Project Manager who have been working in the construction industry for more than
ten (10) years, it is appropriate to adopt the purposive or judgmental technique in
selecting the sample of respondents to answer the research questions through
questionnaire survey.

The study therefore, used the purposive sampling technique to identify and select the
respondents which have the capacity and the experience to answer the questionnaires.
This is in line with the work of other researchers (Amoah et al., 2007; Ayarkwa et al.,
2012; Badu et al., 2012; Stanley & Thurnell, 2014; Owusu-Manu et al., 2015, Kwofie,
2015). The researcher relied on its judgement and contacts with professionals in the
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construction industry to sample respondents by handpicking those who met the criteria
and have the experience and the capacity to answer the research questions until One
Hundred and Thirty (130) respondents were reached.

SAMPLING

Probability
Simple Random

Non-Probability

Cluster

Snowball
Quota

Systematic

Convenience

Stratified Random

Purposive

Multi Stage

Figure 3.7-Sampling Techniques
Source (Saunders et al. 2009)

3.8.2.1 Purposive Sampling
Purposive sampling also refers to as judgmental is a non-probability sampling
technique that allows the researcher to identify and choose particular cases or
respondents that will answer the research question in order to meet the objective of the
study(Saunders et al., 2009). Purposive sampling technique is used to select samples
from a large population where it is almost impossible to list all the members of the
population even though many of the units or members are easily identified( Babbie &
Benaquisto, 2009). The purposive sampling method was therefore adopted for this
study since it is almost impossible to enumerate the exact number all the Professionals
in the construction industry who have worked for more than ten (10) years and have
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some knowledge of Foreign Direct Investment in the Construction industry even
though many of them can be easily identified. According to the authors, purposive
sampling may be classified as an extreme case or deviant sampling; heterogeneous or
maximum variation sampling; homogeneous; critical case sampling and typical case
sampling.

3.8.3 Sources of Data
The study employed the technique of using both field survey and desk survey for the
collection of primary data and secondary data respectively. The field survey was
carried out through the use of a closed-ended structured questionnaire while the desk
survey relied on secondary data from the Ghana Investment Promotion Centre (GIPC)
database from a period of 2005-2015.In this case an investment within a period of ten
years can be considered as long considering the economic conditions in Ghana.

3.8.4 Questionnaires
Questionnaires are one of survey instruments which are widely used for data
collections in business, management and social sciences research (Rowley, 2014). In
addition to its widely used characteristics as a survey style and data collection
technique, it also provides an efficient means of collecting data from large
respondents(Saunders et al., 2009).

3.8.4.1 Structure of the Questionnaire
The study in line with the survey adopted as a research style employed a closed-ended
questionnaire as an instrument for the collection of primary data from the targeted
respondents. The questionnaire was divided into four (4) main sections A-D. Section.A
sort to capture the background information of the respondents. This is crucial in
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determining the reliability of the findings and to criteria for selecting the respondents.
Section B was to rate on a 5point Likert scale (1-Strongly Disagree, 2-Disagree, 3Neutral, 4-Agree, 5-Strongly Agree) the level of agreement for the channels of
Technology Spillovers identified from literature in relation to the construction
industry. Section C captured the barriers to Technology Spillovers identified from the
literature and the respondents were asked to rate on a 5 point Likert Scale (1-Not
Severe, 2-Less Severe,3-Moderately Severe, 4-Severe, 5-Highly Severe) the level of
severity of the factors from their experience in the construction industry in Ghana. The
final Section D captured the success factors enabling Technology Spillovers identified
from literature and the respondents were tasked to rate the importance of the factors
identified on a 5point Likert scale:
(1-Not Critical, 2-Less Critical, 3-Moderately Critical, 4-Critical, 5-Very Critical).
Piloting of the questionnaires was undertaken to confirm the content of the
questionnaires for its validity. Four questionnaires were given to four experienced
professionals (Engineer, Architect, Surveyor and Project Manager). The comments
helped in the preparation of the final questionnaire. For example it was suggested that
the concept be made clearer hence the addition of the short background to give a better
understanding of the concept under investigation so as to get a reliable and accurate
response. The prelude gave a brief background of the Concept of Foreign Direct
Investment and Technology Spillovers.

3.8.4.2 Distribution and Collection of Survey Questionnaire.
The survey questionnaires were sent through email address of the respondents and
some were hand delivered. The questionnaires sent to emails were designed as fillable
so that, just by the click of a button, the respondents select their answers. The
respondents were asked to select their responses by clicking to select or to type their
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comments. Respondents then saved and returned the answered questionnaires which
were then printed for the analysis. The email system was adopted to reach the
respondents who are not easily reachable or geographically constraints and those who
prefer soft copies for convenience. The hand-delivered questionnaires were mostly
self-administered in an attempt to recover all the questionnaires. Out of the One
Hundred and Thirty (130) questionnaires administered through emails and hand
delivered hard copies only Seventy-Five (75) were filled and returned representing a
response rate of 57.69%. Considering the difficulties with data collection in the
construction industry and the voluntary nature of the survey (Ashieboe-Mensah,
2012),in addition to the type of respondents purposely selected for this study whose
are mostly in senior management positions amid time constraints, the returned and the
valid questionnaires were used in the analysis.

3.8.5 Secondary Data
The secondary data were collected from the GIPC on the nature of Foreign Direct
Investment registered over a decade from the year 2005-2015. The data covered the
type of Foreign Direct Investment relationship between the firms in Ghana and the
Multinational Firms outside the Ghana who are engaged in Foreign Direct Investment.
The data also captured the type of Foreign Direct Investment Project and the
classification of the Foreign Direct Investment in Ghana.

3.8.6 Reliability and Validity Checks
Reliability test is important in determining whether a measurement instrument used to
arrive at a particular result will yield the same result if used on another concept and
that the same data would have been collected when the construct is repeated. (Ofori-
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Kuragu et al., 2016). According to Bassioni et al. (2008), the reliability of any research
instrument is important to ensure the consistency in the measurement of the concepts
while eliminating bias in the result. The author further expounded that the most
common instrument used in measuring the reliability is the Cronbach’s alpha and the
acceptable value of the Cronbach’s alpha is recommended as 0.6.

Validity of an instrument refers to the extent to which it measures what it intends to
measure so as to show the understanding of a research component (Kimberlin &
Winterstein, 2008).Validity can be classified as statistical conclusions, internal
validity, construct validity and external validity(Drost, 2011). The validity of the data
for this study is purely based on the construct. The study adopted the content validity
to check the validity of the data collected. According Drost (2011), content validity is
a judgemental type of validity which is achieved by ensuring that the respondents get
into the true picture and the meaning of the concepts as purported by the researcher
thereby making the domain of the concept clear. The questionnaires were piloted with
four experienced professionals to ascertain details of wording and understanding is the
various construct. The comments necessitated the need for a brief background
information to further explain the concepts under investigations. The suggestions and
feedback also gave credence to the expansion of some of the variables to give true
meaning to the questions.

3.9 DATA ANALYSIS
The main purpose of data analysis in a research process to provide the required
empirical evidence that the data is able to answer the research question set out based
on the objectives(Saunders et al.,2009). It generally refers to the organisation,
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examination, categorisation, tabulating, interpreting and testing of data(Kwofie,
2015).The analysis of the primary data for this study has been categorized into three
section. The first section employed the use of Descriptive Statistics using the mean
score and the standard deviation. The Relative Importance Index (RII) was used to
rank the various constructs of the channels of Technology Spillovers as well as the
barriers and the critical success factors of Technology Spillovers resulting from FDI
in the construction Industry. The second part dealt with the inferential statistics which
adopted the Mann-Whitney U test also known as the Wilcoxon-W which is to check
variations in responses based on respondent’s involvement in FDI project. The study
also employed the Kruskal-Wallis H-Test to check variations in responses based on
organisation status, profession and the level of education of the respondents who were
all experienced professionals in the construction industry.

3.9.1 Descriptive Statistics
Descriptive Statistics has been described as a data analysis tool used to present
graphical and numerical summary of data for the ease of classification and
interpretation so as to determine where the centre of the data is and how the rest vary
from the centre (Janes, 1999; Jaggi ,2003). It therefore enables the researcher to
numerically and graphically describe and compare variables for the purpose of
interpretation. Descriptive statistics, therefore, simplifies large data in the simplest
way(Janes, 1999). Additionally, descriptive statistics postulate the basic features of a
data of a study showing simple summaries of the data(Trochim,2006).This study,
therefore employed percentages for the analysis of the background information while
the mean scores as a measure of central tendency and the standard deviation as a
measure of the dispersion were used in the measurement of the variables.
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3.9.2 Inferential Statistics for the Test of Significance
Inferential statistics are data analysis tools used to make inferences or judgement about
a data beyond the description or immediate data to arrive at a conclusion about the
general population and the data. It is used to determine whether the judgement about
the probability that the variance in data by respondents is dependent on the measured
variable or is just by chance (Trochim, 2006). This is determined by the level of
probability such that when the variations in responses from data are based on a certain
probability that, there exists significant difference. It involves the testing of hypothesis
to determine the level of significance of the variances in data. The inferential statistical
tools are either parametric or non-parametric. Non-parametric inferential data analysis
techniques are appropriate when the distribution of the data is not normal or unknown
(Adesi ,2013).

From the above, the study therefore employed the Mann-Whitney U-Test also refer to
as Wilcoxon W to measure variations in the responses of the respondents based on
their involvement in FDI projects and the Kruskal-Wallis H test to measure variations
in responses based on the: organisation status; the profession and the highest level of
education of the respondents.

3.9.2.1 Mann-Whitney U Test or Wilcoxon W
The Mann-Whitney U-Test statistics is used to determine the variations in the
responses between two groups or samples occurring by chance especially when it does
not follow the normal distribution assumption of the t-test(Saunders et al., 2009). It is,
therefore the non–parametric equivalent of the t-test(Field,2009). Consequently,
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Bryman & Cramer (2005) opined that the Mann-Whitney U tests produce more reliable
result than the mean or median test as it shows the number of times a score of one
sample ranked is higher than a score from another ranked sample rather than just scores
above the median or the mean.

Earlier studies by Ayarkwa et al. (2012) and Raluca & Alecsandru (2013)

all

employed the Mann-Whitney U test, to determine the level of significance

or

statistical evidence of variations or difference in the perception of the respondents.
Taking into consideration the confidence level 95% and the p-value 0.05, the
asymptotic significance (denoted by α in this study) is arrived at and in a situation
where its value is less than the p-value, the null hypothesis is either accepted or
rejected. The mean rank between two independent variables provides direction of
differences detected in the data. According to Field (2009), Mann–Whitney test is
concerned with the mean rank position of scores in the various groups such that the
group with the highest mean rank guides the interpretation of the significant level .The
groups are said to be significantly different in the event that the value is less than 0.05.

This study, therefore employed the Mann-Whitney U Test to determine the extent of
variations in the responses of the professionals on the various constructs of channels,
barriers and success factors of Technology Spillovers in the construction industry
based on their FDI experience so as to generalize the results of the study.

3.9.2.2 Kruskal-Wallis H Test
The Kruskal-Wallis (H) test is a non-parametric data analysis technique used to make
inferences in data between more than two groups of respondents(Pallant, 2002). Hole
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(2011) postulate the conditions for the use of the Kruskal-Wallis test, as the existence
of more than two groups of respondents; (ii) the existence of differences in the group;
(iii) the data is not normally distributed hence not suitable for a parametric test. The
Kruskal-Wallis test ranked the variations together in one series and is used to compare
mean scores in two group (Bryman & Cramer, 2005) exposing fact as to whether the
difference between the respondents are so wide that their occurrence by chance is
unlikely(Hole ,2011). Field (2009) described it as the non-parametric alternative of the
one-way analysis of variance (ANOVA) and also similar to the Mann-Whitney U test
except that it compares scores of more than two groups of variables (Pallant, 2002).
Babatunde et al. (2015) in an investigation of the perception of participants in order to
determine the level of significant differences among more than two groups of
respondents used the Kruskal-Wallis H test. The Kruskal -Wallis test considers the
mean ranks among the independent variables in each group, the degree of freedom and
the chi-square value(H) to make inferences about significant levels of the
variations(Bryman&Cramer,2005;Field ,2009). Using the asymptotic significance
denoted by α, the null hypothesis is either accepted or rejected. The degree of freedom
is the number of groups minus one(Hole, 2011). The different in the mean rank
between the groups denotes the level of significant difference and the group with the
higher mean rank projects the direction of the differences among the variables(Pallant
,2002).
This study therefore adopted the Kruskal -Wallis H test to test variations in responses
of professionals in the construction industry on three of the demographic variables of
the respondent i.e. organisational status, the profession and the highest educational
level of the respondents to determine if the variations are by chance or they are
significantly different as highlighted in Kruskal & Wallis (1952) and Hole (2011).
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3.9.3 Hypothesis Testing
Hypothesis testing which also referred to as significance testing (Saunders et al.,
2009)in this context is a statistical process of making conclusions or deduction on
research

data

to

make

inferences

about

population

based

on

their

characteristics(Fordjour,2015). According to Saunders et al. (2009), testing of
hypothesis creates a high level of reliability and consistency in the results by
identifying differences in responses confirming or rejecting that the variations are
occurring by chance or due to random variations in the sample and not an error in the
sampling of the respondents. The lower the significance level, the higher the level of
replication of the results and making a generalisation. Furthermore, it is also described
as the testing of a null hypothesis and an alternative hypothesis(Field, 2009). Most of
the statistical tools use test statistics, the degree of freedom (df), to estimate the
significant difference which is compared against the p-value which is the chance of
occurrence to determine the level of significance(Saunders et al. ,2009).The
hypothesis is to test that there is no dependency of the responses on the demography
of the respondents(Agbodjah, 2008). The Null hypotheses for this study is denoted as
H0 whereas the Alternative hypothesis is denoted by H1. Adopting confidence level of
95%, a “p-value” greater than 0.05 (p>0.05) indicates the acceptance of the null
hypothesis (H0) and a rejection of the alternative hypothesis (H1). Similarly, a “pvalue” of less than or equal to 0.05 (p≤0.05) means a rejection of the H0 and the
acceptance of H1. Accepting the null hypothesis H0 means there is no significant
difference in the responses of the professionals in regard to their demography and
rejecting the alternative hypothesis H1. Rejecting the Null hypothesis H0 on the
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contrary, infer that there is significant difference in the responses of professional on
the constructs based on their demography.

3.9.3.1 Hypothesis 1
H10-There is no statistically significant difference among the construction
Professionals on their perception on the channels of Technology Spillovers resulting
(FDI) applicable to the construction industry based on (a) their involvement in FDI
projects; (b) Status of their Organisations; (c) Profession and the; (d) Education level

H11- There is a statistically significant difference among the construction
Professionals on their perception on the channels of Technology Spillovers resulting
FDI applicable to the construction industry based on (a) their involvement in FDI
projects; (b) Status of their Organisations; (c) Profession and the; (d) Education level.

3.9.3.2 Hypothesis 2
H20-There is no statistically significant difference among the construction
Professionals on their perception of the severity of the barriers to Technology
Spillovers resulting from FDI in the construction industry based on (a) their
involvement in FDI projects; (b) Status of their Organisations, (c) Profession and the
(d) Education level.

H21-There is a statistically significant difference among the construction
Professionals on their perception of the severity of the barriers to Technology
Spillovers resulting from FDI in the construction industry based on (a) their
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involvement in FDI projects; (b) Status of their Organisations, (c) Profession and the
(d)Education level.

3.9.3.3 Hypothesis 3
H30-There is no significant difference among the construction Professionals on their
perception of the Critical Success Factors enabling Technology Spillovers resulting
from FDI in the construction industry based on (a) their involvement in FDI projects;
(b) Status of their Organisations, (c) Profession and the (d)Education level.

H31-There is statistically significant difference among the construction Professionals
on their perception on the Critical Success Factor enabling Technology Spillovers
resulting from FDI in the construction industry based in (a) their involvement on FDI
projects; (b) Status of their Organisations, (c) Profession and the (d)Education level.
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CHAPTER FOUR
DATA ANALYSIS AND DISCUSSION OF RESULTS
INTRODUCTION
This Chapter is divided into two main section. The first section presented the
summaries of the analysis of the secondary from Ghana Investment Promotion Centre
(GIPC) in order to identify the nature of Foreign Direct Investment (FDI). The second
section also covered the summaries of the analysis on the primary data obtained from
field study to identify the channels, barriers and Critical Success Factors (CSFs)
enabling Technology Spillovers within the Construction Industry. The first section
adopted the used of tables and charts to present the data obtained so as to determine
trends. The second section adopted the use of Descriptive statistics mainly the means
score and the standard deviation and the ranking of the variables through Relative
Importance Index. The section also showed the results of the inferential test statistics
through the use of Mann-Whitney U test for variables under respondents FDI
experience and the Kruskal-Wallis test for variables under respondent’s organisation,
profession, and highest educational level.

THE

NATURE

OF

FOREIGN

DIRECT

INVESTMENT

IN

THE

CONSTRUCTION INDUSTRY IN GHANA
The construction industry is a major contributor to the economic development of many
countries. Infrastructure is equally the backbone of massive development in major
sectors of the economies (Ebekozien et al., 2015). Foreign Direct Investment has been
argued as a major source of Infrastructure finance and economic development. This
section of the analysis explored secondary data obtained from the Ghana Investment
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Promotion Centre (GIPC) to identify the nature of FDI in the Construction Industry in
Ghana.

Trends of FDI in the Construction Industry
The Table 4.1 below shows the summary of the statistics of the various FDI registered
in Ghana within the construction industry over the last decade. The mean of FDI
inflows over the entire period is recorded as 30.06 far higher than the standard
deviation of 16.89. This means that the observations are much more general and close
to the mean. The construction industry recorded a minimum eight (8) FDIs and a
maximum of 60 FDIs over the period within succeeding years. The results, therefore
suggested that an average of 30 construction related FDIs were experienced in the
economy over the period under consideration with a standard deviation 16.89 from a
minimum number of 8 to the maximum of 60. Since the standard deviation is lower
than the mean, the observations are close to the average. The average FDI inflow in
terms

of

financial

capacity

into

the

construction

industry

stands

at

US$1,035.21millions across the various sectors of the industry within the same period.
The higher standard deviations confirmed the wide disparities in the financial
commitment of these FDIs.
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Table 4.1- Summary of Statistics of Construction Related Foreign Direct
Investment in Ghana from 2005-2015
Variable

Obs

Mean

Std. Dev.

No of FDI
11
30.09
16.89
FDI in Building and
11
14.00
9.79
Civil Construction
FDI in Real Estate
11
16.09
9.50
Subsidiary/Associates
11
4.73
2.15
Building and Civil
Subsidiary/Associates
11
6.00
4.67
Real Estate
Fully foreign owned11
9.00
8.11
Building and Civil
Fully foreign owned11
10.36
5.55
Real Estate
Total FDI US$
11 1,035.21
1,630,18
Source: Constructed from GIPC Database

Min

Max
8

60

2

35

4

34

2

9

1

15

1

28

3

19

11.96

5,276,31

The study as per Table 4.1 above still revealed that Real Estate subsector showed the
highest average FDIs of about 16 investments over the period under study while the
Building and Civil Construction subsector recorded an average of 14 FDIs within the
same period. Comparatively, Fully Foreign-owned firms/Branches investment in the
Real Estate recorded the highest sub-sectorial average investment of 10 FDIs ahead of
an average of 6 FDIs for Associates and Subsidiaries of Multinational or foreign firms.

On the other hand, Foreign Direct Investment in the Building and Civil construction
subsector attracted an average of nine (9) FDI by Fully Foreign-owned firms’ vis-àvis the lowest average of 4 over the period through Joint Venture arrangement as
Associates or Subsidiaries. Figure 4.1 presented the graphical representation of the
volume of FDI recorded in over the last decade from a period of 2005-2015. The result
shows an undulating and unstable nature FDI into the Ghanaian Construction Industry
in Ghana from a high record of 60 in 2013 through a sharp decline of 8 in 2014. Since
then, there has been a gradual rise to 19 in 2015. Generally, FDI after a minimal
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decrease in 2006, almost doubled in the ensuing year to 32 in 2007 but however
decreased again to 19 in 2009. Meanwhile since 2009, FDI in the construction industry
has consistently increased for a period of 5years until an unexpected sharp decrease in
2014.It is revealing to note that within one decade, the sector experienced both the
highest activities of Foreign Investment as well as the lowest between 2013 and 2014.
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Figure 4.1-Trends of Constructions Related FDI project in Ghana from 20052015
Source: Constructed from GIPC Database

Sub sectorial Distributions
The Figure 4.2 below revealed that out of the 331 construction-related FDI, 177
representing 53% are in the Real Estate Subsector while 154 which represent the
remaining 47% are in the Building and Civil construction sector. The trends of these
investments are therefore summarised in Figure 4.3. The subsectors similarly
portrayed an undulating nature of FDI. It also showed that over the last decade,
majority of the construction-related FDI have been in the Real Estate subsectors.
Invariably the Real Estate sector has attracted more FDI than the Building and Civil
Construction since year the 2006 and continue to the highest level of investment 2013
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where it drastically drops in 2014 and but has since been increasing even though it
falls below the Building and Civil construction subsector.

154, 47%
177, 53%

Building and Civil Engineering Construction
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Figure 4.2-FDI in the Construction Industry Subsector
Source: Constructed from GIPC Database
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Figure 4.3-Trends of Construction-Related FDI
Source: Constructed from GIPC Database
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The nature of Foreign Direct Investment Relationship
Figure 4.4 represent the type of FDI relationship in terms of ownership structure for
all FDI inflows in the construction industry with the period from 2005-2015. The data
showed that out of 331 FDI inflows into the sectors over the period, 213 representing
64% are fully foreign owned or Branches of foreign and multinationals whereas the
remaining 118 representing 36% of the investments are either Associates with
ownership and control of between 10-50% and Subsidiaries of foreign firms having
ownership of more than 50% and less than 100%.

118, 36%

213, 64%

Subsidiaries/Associates

Fully Owned/Branches

Figure 4.4-FDI Relationship in the Construction Sector from 2005-2015
Source: Constructed from GIPC Database

The trends below in Figure 4.5 shows the dominance of fully owned FDI over Joint
ventures described as either Associates or Subsidiaries in the Construction Industry.
The result shows a consistent FDI inflows in a form of fully foreign-owned by foreign
Multinational firms high above the investment in the form of Subsidiaries or
Associates. However, since 2014, there has been an awakening and steady increase in
the number of FDIs registered as joint ventures involving local firms than fully
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foreign-owned firms. This may be a positive development in an attempt to increase
partnership within the section for infrastructure development. The Figure 4.5 below
shows the graphical presentation of the trends of FDI within the period.
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Figure 4.5-Trends of Construction Related FDI Relationship
Source: Constructed from GIPC Database

Discussion
The study revealed that within the past decade, the construction industry has recorded
an average of thirty (30) Foreign Direct Investment (FDI) in Ghana such that the
majority of these Investments have been in the Real Estate sub-sector capturing 54%
of all the FDI while the remaining 46% went into the mainstream Building and Civil
construction sector. The study also revealed that out of the total FDI inflows into the
construction sectors over the same period, 64% were wholly owned by foreign firms.
It was therefore not startling when the GIPC 4th Quarterly report GIPC, (2015b)
showed that, out of the total all FDI registered across all sectors of the economy, 70%
were wholly owned by Foreign Investors. It is therefore not inapt to postulate that
Foreign Multinationals firms prefer to invest in the construction industry through the
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establishment of Branches (100% full ownership) rather than joint ownership in terms
of Subsidiaries or even Associates. This phenomenon may be due to several factors
including current investment drive where many economies particularly in Sub-Saharan
Africa and Ghana for that matter as indicated by Abdulai (2005) allowed 100% foreign
ownership by firms in their economies. Could this phenomenon be attributed to the
slow progress in achieving the non-capital benefit of FDI within the construction
sector? Real Estate business subsector has over the years dominated most of the
investments above the Building and Civil construction subsector where there is a high
level of competition for projects and required high level of capital investment.
Presumably, this could be attributed to higher risk exposure in the main construction
subsector where the risk of loss of profit for firms is comparatively high.

The unstable nature of investment recorded in the construction sector as seen in Figure
4.1 and Figure 4.3 above further gave credence to assert the evidential decline in its
contribution to Gross Domestic Product (GDP). The sharp decline from 2013 to 2014
also, therefore, mirrored the worse performance of the industrial sector lower than
other sectors of the economy (Ghana Statistical Service, 2014).Remarkably, within a
period of two (2) succeeding years, the highest and the lowest in FDI inflows were
experienced. This means that over a period of ten (10) years, the best and the worst
performance in terms of Inflows and capitalization were experienced just in two
succeeding years. There must be a compelling reason necessitating such conflicting
inflows. This may plausibly be due to several factors including the Spillovers effect of
economic turbulence experienced from 2013 to 2014 amid high level energy crisis in
the country. It is also interesting to note that the GIPC Act, 2013, Act 865 came into
force in the latter part of the year 2013. Obviously, its operations might have
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commenced fully in 2014 which recorded the sharp decline. Obviously, Low
Investment has a great impact on economic development(Imoughele & Ismaila, 2014)
and since the construction sectors is a major contributor to economic growth under the
industrial sectors, a careful attempt to increase FDI within the sector will catapult its
contribution to GDP leading to an increased economic growth.

ANALYSIS AND DISCUSSION OF FIELD STUDY
This section presents the results of the field study obtained from Survey Questionnaire
on the Channels of Technology Spillovers, Barriers and the Critical Success Factors
enabling Technology Spillovers in the Construction Industry.

BACKGROUND INFORMATION
Analysis of Background Information of Respondents
This section dealt with the descriptive background information of the respondents.
This is necessary for ensuring the validity and reliability of the results obtained to
answer the research questions (Bryman, 2004). Kwofie (2015) also highlighted that
the background information e.g. years of experience and the education level of
respondents in the construction industry are being viewed as a prerequisite in
determining the level of expertise and experience of respondents to study. Frequency
tables and percentages were used in the analysis of such background information.

Organisation Status of Respondents
The purpose of this background information is to identify the sector of operation of
respondents in this study so as to ensure that the responses used for the analysis are of
those who truly operate in the construction industry. From the analysis in Table 4.2,
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out of a total number 75 of qualified professionals who responded to the questions,
65% of them currently practice in a consultancy firms whereas 20% are practicing
Professionals working with Construction Firms and the remaining 15% currently work
for client organisations.
Table 4.2-Status of Organisation of Respondents
Variables
Construction firm
Consultancy Firm
Client Organisation
Total

Frequency Percent Valid
Percent
15
20.0%
20.0%
49
65.3%
65.3%
11
14.7%
14.7%
75
100%
100%

Cumulative
percent
20.0%
85.3%
100%

Profession of Respondents.
The construction industry consists of numerous Professionals scattered over a wide
range of projects. One of the criteria for qualification to answer the research question
is that respondents must be a member of recognized Professional Organisation in
Ghana. This is also necessary to ensure validity and high sense of reliability in the
answers provided by the respondents.

Table 4.3 displays the various professional representation of the respondents. Out of
the total number of respondents used for the analysis, 36% of them are currently
practicing as Professional Surveyors. 34.67% are Professional Engineers, 16% are
Professional Architects, and 13.33% are Professional Project Managers. This is a
confirmation that all the respondents are members of respective professional
organisations and have met the criteria to answer the questions.
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Table 4.3-Current Profession of Respondents
Variables

Frequency

Percent

Architecture
Engineering
Surveying
Project Management

12
26
27
10

16%
34.67%
36%
13.33%

Valid
Percent
16%
34.67%
36%
13.33%

75

100%

100%

Cumulative
Percent
16%
50.67%
86.67%
100%

Highest Level of Education of Respondents
This section of the background information solicited from the respondents their highest
level of education reached. The highest educational level required for this study is
Bachelor degree since it is the basic requirement for most of the professional bodies in
Ghana. From the analysis as in Table 4.4 below, as high as 41% of the total respondents
have obtained Master’s Degree as their highest educational level. Meanwhile, 25% of
the respondents have Bachelor’s Degree, whereas 20% have attained Post Graduate
Diploma’s Degree as their highest education qualification leaving the 13% of
respondents in the highest educational level of Doctorate Degree. It is believed that
educational level of the respondents qualifies them to ensure the credibility of answers
provided and the kind of expertise required to speak on matters of the construction
industry.
Table 4.4-Highest Educational Status of Respondents

Bachelor
Post Graduate
Diploma
Masters
Doctorate
Total

Frequency

Percent

Valid Percent

19
15

25.34%
20.00%

25.34%
20.00%

31
10
75

41.33%
13.33%
100%

41.33%
13.33%
100%

99

Cumulative
Percent
25.34%
45.34%
86.67%
100%

Experience of Professionals
This section of the background information is intended to confirm the level of
experience of the respondents in the construction industry in Ghana. The level of
experience required as criteria for this study is that the respondents must have worked
for more than 10years in the construction industry. This is necessary in ensuring that
the perception of the respondents on the various variables can be taken as authentic,
credible and reliable in support of the results of this study. The respondents at this
stage are expected to be in a senior management position and therefore possessed the
skills and expertise to answer the research questions(Kwofie, 2015). The analysis of
the study revealed that the level of experience of the majority of respondents is
between 10-20years representing 53% whereas an equally high percentage of 47%
have worked for more than 20years in the construction industry in Ghana. From the
result, it was appropriate to conclude that the respondents in this study have enormous
experience to give a perception of the variables under measurement in this study.
Table 4.5-Years of Experience of Respondents in the Construction Industry

10-20 Years
Above 20 Years
Total

Frequency

Percent

Valid Percent

40
35
75

53.33%
46.67%
100%

53.33%
46.67%
100%

Cumulative
Percent
53.33%
100%

Knowledge and FDI Experience
The respondents were also asked about their level of knowledge on the concept of
Foreign Direct Investment. Out of the total number of 75 respondents that responded
to the question, none of them indicated that they had no knowledge of FDI while 13%
of them indicated that their knowledge in the concept of FDI is low. This means that
the majority of the respondent professionals confirmed their knowledge in FDI from
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an average moderate level to a very high level in the concept. The Fig.4.6 below shows
the various representations as 47% and 25% for moderate and high level of knowledge
respectively while 15% represent respondents with very high knowledge of the on the
concept of FDI. The analysis thus suggested that most respondents are conversant with
FDI.

47%

50%
45%
40%
35%

25%

30%
25%
20%

15%

13%

15%
10%
5%
0%
Low

Moderate

High

Very High

Figure 4.6-Respondents Level of Knowledge of FDI concepts

On whether the respondents have had any contact with the activities of Foreign
Multinational Corporations (MNCs), the result indicated that 84% of the respondents
have had some contacts with the activities of the Foreign Multinational Corporations
(MNCs). It implied that very few of the respondents are alien to the activities of MNCs
in the construction industry representing 16% as in Table 4.6.This may be due to the
fact that the local industry is dominated by the activities of foreign multinational firms.

Table 4.6-Respondents have had contact with the activities of Foreign
Multinationals
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Variables

Frequency

Percent

Valid Percent

No
Yes
Total

12
63
75

16%
84%
100%

16%
84%
100%

Cumulative
Percent
16%
100%

The Table 4.7 below is an indication that 72% of the respondents have been involved
to some extent in Foreign Direct Investment project in Ghana, as against 28% of those
who have not been involved in any FDI project.
Table 4.7-Respondents who have been involved in FDI Projects

Yes
No
Total

Frequency

Percent

Valid Percent

54
21
75

72%
28%
100%

16%
84%
100%

Cumulative
Percent
16%
100%

From the analysis, of the background information above, it is important to posit that
the respondents have the required expertise and experience to present their view on the
variables in order to answer the research questions. The results are therefore expected
to be valid and reliable in guiding the necessary recommendation on the study.

RELIABILITY TEST
In this study, the value of the Cronbach’s alpha was computed for each construct and
the Table 4.8 below shows the reliability test of the instruments used as calculated
from SPSS. From the table below, the value of the Cronbach’s alpha for the 5 variable
under channels is 0.714> 0.6, while that of the 16 variables under Barriers of
Technology Spillovers from Foreign Direct investment is 0.621>0.6 and that of the 19
variables under the success factors is 0.654>0.6. Therefore, since all the Cronbach’s
alpha value as described above are higher than the minimum recommended value, it
suggests that the study has an appreciable degree of consistency.
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Table 4.8-Reliability Test of the Construct
Variables

N

Respondents

Channels
Barriers to Technology Spillovers from FDI
Success Factors

5
16
19

75
75
75

Cronbach’s
Alpha
0.714
0.621
0.654

DESCRIPTIVE AND INFERENTIAL STATISTICS
This section of the analysis covers the descriptive test statistics where the study
employed the means score, standard deviation and the Relative Important Index to rank
channels, barriers and the critical success factors of Technology Spillovers resulting
from FDI based on the perceptions of the respondents. In order to test the significance
of the level of variation in the responses, the study adopted the Mann-Whitney U test
and the Kruskal-Wallis H test to test and make inferences from these variations and to
accept or reject the null hypothesis that there is no significant difference in the
responses of the professionals in the construction industry based on their FDI
experience, organisational status of firms where they work and their highest level of
education.

Descriptive Statistics -Identification of Channels of Technology Spillovers from
Foreign Direct Investment in the Construction Industry
Several studies have exploited the concept of Technology Spillovers resulting from
FDI across the various sectors of the economy in the world. Many of these studies have
identified mainly four channels such as linkages, competition, demonstration and
Labour mobility studies( c.f Kokko, 1994;Blomström & Sjöholm ,1999; Antonescu,
2015). Interestingly many of the studies were carried out mainly in the manufacturing
sector. It became necessary to identify unique channels of these Spillovers applicable
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to the construction industry. The respondents who were all experienced professionals
were asked to identify the best channel applicable to the construction industry by rating
their degree of agreement on the Likert scale 1-Highly Disagree, 2-Disagree, 3Neutral, 4-Agree and 5-Strongly Agree. The Mean Score and the Standard Deviation,
as well as the Relative Importance Index were used to rank the various channels as
applicable to the construction Industry as per the Table 4.9.
Table 4.9-Channels of Technology Spillovers resulting from FDI in the
Construction Industry
Channels

N

Mean

RII Ranking

4.27
3.96
3.83

Std.
Deviation
0.777
0.892
0.978

Demonstration Channel
Competition Channel
Labour Mobility
Linkages
Forward Linkages
Backward Linkages

75
75
75

85
79
77

1
2
3

75
75

3.69
3.40

0.788
1.027

74
68

4
5

Table 4.9 is a summary of the mean score ranking for the various channels identified
based on the level of agreement among the respondents as well as the standard
deviation and the RII. The demonstration channel was ranked 1st obtaining a mean
score of 4.27 with the lowest standard deviation of 0.77 and the highest RII of 85
ahead of the competition channels which was ranked 2nd with a lower mean score of
3.86 and standard deviation of 0.892 and an RII of 79. The Labour Mobility channel
was then ranked 3rd closely with the mean score of 3.83, and the next highest standard
deviation of 0.978 and the RII OF 77. The Backward linkage was ranked 5th below
the Forward linkage which had a mean score of 3.69 and the RII of 74.
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Discussion of the Findings on Channels of Technology Spillovers
Demonstration Channel
The result above suggested that the best channel applicable to the construction industry
in Ghana is the Demonstration Channel where local firms tend to adopt new
technologies exhibited by the foreign firms by imitating them through learning by
doing as indicated by Hamida (2011) in a study that explored Spillovers effects in the
Swiss Services/Construction Industry. This finding support the proposition by Hsieh
& Yuan (2015) that, when new techniques and skills are used, it is difficult to restrict
its use by another firm, thus competitors can easily study and ameliorate these new
technologies. The lowest standard deviation 0.777 also of this channel revealed the
high level of unanimity among the respondents in their level of agreement on this
channels as the best for the construction industry in Ghana. The absolute agreement
on this channel may be attributed to the perceived negative effect of competition from
the foreign firms within the construction industry which is largely unregulated.

Competition
The results also identified the competition channel as the next best channel applicable
to the construction industry in Ghana. The respondents agreed on this channel as
espoused by Abereijo et al. (2012) who studied the forms of Spillovers from
Multinational Corporations(MNCs) to small and medium food companies in Nigeria.
The professionals believed that where foreign firms engage in competition with the
local firm , it pushes the local firms to develop newer skills and techniques to stay in
business(Kokko ,1994) which will eventually result in Technology Spillovers in the
construction industry. Even though the professionals in the industry do not totally
disagree with Tavallaei et al. (2015) that the new way in this era of globalization to
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gain new skills and the dynamic capability to help firms innovate and protect its market
cannot be through competition, they are of the view that competition encourages
growth to some extent. It is possible to conjecture that professionals have some
reservation about the competition channel. They prefer a better channel than
competition but considering the recent events of competitions within the domestic
market, there seems to be the desire to confront it and deal with accordingly. This
could be attributed to the result of it been ranked as next possible after the
demonstration channel. This is quiet an interesting development for the local market
where local participants believed that issues of competition actually generate
Spillovers.

Labour Mobility
The study also revealed that respondents believed that the Labour Mobility Channel
where local firms engage the former employees of the foreign firms who hitherto have
been trained by the foreign firms as asserted by Almahasna (2012).It was therefore
ranked as the 3rd channel applicable to the construction industry. The result indicated
that professionals do not think that the channels of labour mobility or turnover is highly
appropriate for the construction industry. This is quite surprising, as it is expected that
local firms in the developing country turn to benefit from labour mobility than any of
the channel as it is implicit that they can employ the former employees or move on to
set up new firms after being trained by the foreign firms as asserted by Gorg & Strobl
(2005). A plausible reason for the contrary view may be due to the notion that the local
firms may be unable to meet the requirement /lifestyle of the former employees of the
foreign firms so as to benefit them as a channel of Technology Spillovers.
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It is, therefore, revealing to note that the construction industry which is noted for the
high labour turnover may not be able to capitalize on this channel of Technology
Spillovers. The higher standard deviation of 0.978 implies that there is some level of
difference in the perception of the professionals on this channel even though they
generally ranked it after the demonstration and the competition channel.

Linkages
Backward linkages, where local firms are expected to benefit from Technology
Spillovers through the supply of inputs to the foreign firms, whereas the foreign firms
provide training and assistance to the local firms to ensure that they meet their standard
have been regarded as not significantly applicable to the construction industry. The 5th
ranked channel obtained the mean score of 3.4 which is less than the accepted mean
score of 3.5 for such rating scale as adopted by Badu et al. (2012) and Kwofie (2015).
The high standard deviation of 1.027 > 1.00 implied that the professionals in the
construction industry rated it as not significant to the construction industry. This is
contrary to the views of Amendolagine et al. (2013) that indicated the backward
linkages as best channel for local firms in Sub-Saharan Africa. Perhaps, this is a clear
case of differences between the manufacturing industry and the construction industry
which is at interplay in this particular case.

The respondents believed that, in terms of forming linkages between foreign
Multinationals Corporations (MNCs) , the forward linkages where the foreign firms
tend to supply inputs to the local firms is a more appropriate channels, ranking it above
the backward linkages. This was confirmed in the results when the mean score of the
respondents for this forward linkages channel which is 3.69 and RII of 74 is above a
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threshold of 3.5 and 70 respectively. The Professionals in the construction industry do
not agree with the assertion by Amendolagine et al. (2013) that the most prefer channel
through linkages of Technology Spillovers is through backward linkages where local
firms supply inputs to the foreign firms and the foreign firms provides training in terms
of assistance to meet their standards. The disagreement may be attributed to
differences between the manufacturing and the construction industry. They therefore,
ranked it below the acceptable mean score of 3.5 and standard deviation of more than
1.027> 1.

TEST STATISTICS ON CHANNELS OF TECHNOLOGY SPILLOVERS
In order to confirm the reliability of the channels identified as applicable a true
representation of the general perception of the professionals in the construction
industry, it is scientifically appropriate to identify the level of statistically significant
difference in the responses of the respondents in relation to their demography. It
covered their involvement in FDI projects which have two groups as well as
organisation status of the current place of work the professional, their profession, as
well as the highest educational level which all have more than two group of
respondents. The study, therefore employed the Mann-Whitney U test to determine the
level of statistically significant difference among professionals who have been
involved in FDI project and those who have not.

The Kruskal-Wallis H test was adopted to test the level of statistical significance in the
variations in the responses of the professionals for the groups of the organisational
status, profession and education level. The tests either accepted or rejected the null
hypothesis (H0). The study’s hypothesis adopted for this section includes:
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H10-There is no Statistical significant difference among the construction Professionals
on their perception on the channels of Technology Spillovers resulting (FDI)
applicable to the construction industry based on (a) their involvement in FDI projects;
(b) Status of their Organisations; (c) Profession and the; (d) Education level.

H11- There is no significant difference among the construction Professionals on their
perception on the channels of Technology Spillovers resulting FDI applicable to the
construction industry based on (a) their involvement in FDI projects; (b) Status of
their Organisations; (c) Profession and the; (d) Education level.

Mann-Whitney U Test for Channels of Technology Spillovers
The Mann-Whitney U test conducted as per Table 4.10 revealed that significance level
denoted as Asymp. Sig. which this study refers to as α-value of for the Demonstration
Channel which is α= 0.871 is greater than the p-value 0.05 at 95% of confidence (α=
0.871>p=0.05). That there is no statistically significant difference between the
perceptions the professionals in adopting this channel in the construction industry. The
results for the Competition Channel (α=0.372>p=0.05), Labour Mobility Channel
(α=0.057>p=0.05) revealed that there is statistically no significant difference in the
perception of the respondents in the rating of the channels.
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Table 4.10-Channels: Ranks & Mann-Whitney U Test of Statistics

Variables

Competition
Channel
Demonstration
Channel
Labour Mobility
Channel
Backward
Linkages

Forward Linkages

Experience
in FDI

N

No
Yes
Total
No
Yes
Total
No
Yes
Total
No
Yes
Total
No
Yes

21
54
75
21
54
75
21
54
75
21
54
75
21
54

Total

75

Mean
Rank

Sum
of
Ranks

34.81
39.24

731
2119

38.6
37.77

810.5
2039.5

30.71
40.83

645
2205

22.12
44.18

464.5
2385.5

32
40.33

672
2178

MannWhitney
U

Wilcoxon
W

Z

Asymp.
Sig. (2tailed)

500

731

-0.893

0.372

554.5

2039.5

-0.162

0.871

414

645

-1.902

0.057

233.5

464.5

-4.098

0.000

441

672

-1.664

0.096

Regarding Linkages channels, whereas the test results for forward linkages shows that,
there is no significant difference in what respondents think of this channel as
applicable to the construction industry with a p=0.096> 0.05, this was not the case in
their perception on the backward linkages. With a significance level of 0.000<0.05, it
is evidential that there is a significant difference between the responses of those who
have been involved in FDI projects and those who have not.

From the analysis however, it stand to believe that there is generally no significant
difference among the respondents hence it is imperative to accept the null hypothesis
(H1a0) that there is no statistically significant difference among the construction
Professionals on their perception on the channels of Technology Spillovers resulting
(FDI) applicable to the construction industry based on (a) their involvement in FDI
projects on; (i) Demonstration Channel; (ii) Competition Channel; (iii) Labour
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Mobility Channel; (iv) Forward Linkages except for the Backward Linkage channel
alternative hypothesis, therefore accepted and null hypothesis consequently rejected.

Kruskal-Wallis Test of Level of Significance on Channels of Technology
Variations in Responses due to Respondents Organisation Status
Kruskal-Wallis H Test on the variations in responses based on the status of the firms
where respondents work is presented in The Table 4.11 below identified some level of
statistical difference between those who worked in the construction firms, consultancy
firms or with client organisations. The results revealed that apart from competition
channel and the forward linkage channels, there were statistically significance
variations in the views of participants in the various organisations, the Demonstration
Channel with α=0.029<p=0.05, Labour Mobility Channel with α= 0.03<p=0.05, and
the Backward Linkages of 0.014<0.05 shows some level of significance difference.

In order to identify which of the groups has the highest overall ranking, it is necessary
to compare the mean ranks (Pallant,2002). The highest mean ranks for the
Demonstration channel is 49.37 from the respondents in the construction firms while
the lowest is from those with clients organisations. The consultancy firms with the
highest mean rank 41.84 and 43.11 shared varied opinions on the Labour Mobility and
the Backward Channel leading to the statistically significant difference.

From the analysis, it is interesting to note that the nature of organisation in which the
respondents work shaped their opinion to a large extent about issues pertaining to the
construction industry. This is hinged on the results above that indicated that there were

111

significant differences in their perception regarding the majority of the channel of
Technology Spillovers.
Table 4.11-Kruskal Wallis Test of Organisation of Status of Respondents on
Channels of Technology Spillovers
Channels
Competition
Channel.

Demonstration
Channel

Labour
Mobility

Status of Organisation
of Respondents
Construction Firm

N

ChiSquare

df

Asymp.
Sig.

15

Mean
Rank
34.17

Consultancy Firm

49

39.73

1.173

2

0.556

Client Organisation

11

35.5

Construction Firm

15

49.37

Consultancy Firm

49

33.97

7.114

2

0.029

Client Organisation

11

40.45

Construction Firm

15

35.83

Consultancy Firm

49

41.84

6.988

2

0.03

Client Organisation

11

23.86
8.479

2

0.014

5.783

2

0.055

Construction Firm

15

29.1

Backward
Linkages

Consultancy Firm

49

43.11

Client Organisation

11

27.36

Forward
Linkages

Construction Firm
Consultancy Firm
Client Organisation

15
49
11

27.6
39.82
44.09

In order to make a more precise conclusion on the level of significance difference in
the responses of the respondents on the channels, there is the need to compare the H
value which is represented in the Table 4.11 as chi-square value with the critical αvalue which is the level of significance from the chi square distribution table (see Table
4.12 for extract) at 2 degree of freedom (df) and at 95% confidence level which in this
case is 5.99(Hole ,2011). According to Hole (2011), if the calculated H or chi-square
value from the Kruskal-Wallis Test is higher than the critical chi-square value, then it
is concluded that calculated values are so big that the variations couldn’t have occurred
by chance at the significance level of 0.05 hence the Null Hypothesis is rejected.
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Table 4.12-Extract of Table of Critical Chi-Square Values:
df
p=0.05 p=0.01
1
3.84
6.64
2
5.99
9.21
3
7.82
11.35
Source:(Hole ,2011)

p=0.001
10.3
13.82
16.27

The values from Table 4.11 are 7.114, 6.988 and 8.479 for the Demonstration, Labour
Mobility, and Backward Linkages channels respectively. Comparing, the value of the
chi Square as per Table 4.11 vis a vis the critical value of 5.99 as per Table 4.12, the
variations in the responses of the participants on the Backward Linkages is 8.479>5.99
, Demonstration Channel 7.114>5.99 and Labour Mobility Channel 6.988>5.99 less
likely to have occurred by chance. Therefore, the null hypothesis is rejected.

From the above analysis and discussion, it is appropriate to state that the null
hypothesis H1b0: There is a statistically significant difference among the construction
Professionals on their perception on the channels of Technology Spillovers resulting
in (FDI) applicable to the construction industry based on Status of their Organisations
is accepted for the Competition channel and Forward Linkage channel. The alternative
hypothesis H1b1- There is significant difference among the construction Professionals
on their perceptions on the channels of Technology Spillovers resulting FDI
applicable to the construction industry based on Status of their Organisations is
accepted.

It stands to infer that even though the variations in the views of professionals in the
various construction, consultancy and Clients Organisation on what they perceive as
channels of Technology Spillovers in the construction industry is statistically
significant for three out of the five channels namely Demonstration, Labour Mobility
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and Backward Linkages they are less likely to have occurred by chance. The
differences in the responses on the Demonstration and Labour Mobility Channel may
be due to differences in the organisational ideology of the professionals.

Kruskal-Wallis Test the Variations in the Responses based on Profession
The Table 4.13 below represents the Kruskal-Wallis Test on the variations in the
responses of the professionals among their various professions. The results revealed
that the variations in the responses of respondents are statistically insignificant could
have occurred by chance for three out of the five channels as the significance level for
Competition Channel is α=0.089>p=0.05, Demonstration Channel of α=0.512>p=0.05
and α=0.923>p=0.05 for Labour Mobility Channel .Meanwhile, the significance value
for the Forward Linkage as per the Table 4.13 is α=0.028<p=0.05 which means that
there is some amount of statistically significant differences in the views of respondents
on this channel.

A critical look at the mean ranks from the Table 4.13 shows that Project Managers
have the highest ranking among the various profession with a mean rank 48.1 ahead
of the Engineers with the lowest of 31.12. This means that Project Managers perceived
this channel differently among themselves hence variations in their rating. Engineers
have less variability in their ranking of this Forward Linkages than the rest of the
professionals.
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Table 4.13-Kruskal Wallis Test of Statistics of Technology Spillovers on based
Profession of Respondents
Variables

Competition
Channel.

Demonstration
Channel

Labour
Mobility

Backward
Linkages

Forward
Linkages

Profession of Respondents

N

Architecture

12

Mean
Rank
35.96

Engineering

26

32.12

Surveying

27

45.3

Project Management

10

36.05

Architecture

12

40.25

Engineering

26

33.79

Surveying

27

41.65

Project Management

10

36.4

Architecture

12

37.54

Engineering

26

37.73

Surveying

27

39.74

Project Management

10

34.55

Architecture

12

48.88

Engineering

26

27.12

Surveying

27

43.96

Project Management

10

37.15

Architecture

12

47.75

Engineering

26

31.12

Surveying

27

36.56

Project Management

10

48.1

ChiSquare

Df

Asymp. Sig.

6.519

3

0.089

2.304

3

0.512

0.48

3

0.923

12.483

3

0.006

9.100

3

0.028

A further interrogation of the chi -square value 12.483 as per Table 4.13 and that of
the critical chi square value of 7.83 at a degree of freedom (df) of 3 as per Table 4.12
revealed that the level of significance difference among the groups on this channels
couldn’t have occurred by chance as the H value represented by chi-square in the Table
4.13 of 12.483 is larger than the critical Chi Square Value from Table 4.12. The
variation in the responses among the various professions could be due to the
difficulties in understanding the rudiment of this channel of Technology Spillovers
since the concept is relatively new to the industry. The result revealed that Project
Managers have less variability in the rating of the Backward Linkages where local
firms are expected to supply inputs to the foreign firm and the foreign firms intend to
provide assistance and training to them. The Backward Linkages channel recorded
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statistically significant differences in the rating of the respondents with a significance
value of 0.006<0.05.

From the analysis and the discussion, of variations in the responses of professionals
on their views on the Demonstration Channel, Competition Channel and the Labour
Mobility Channel of Technology Spillovers it is appropriate to accept the Null
Hypothesis H1C0 that :There is no significant difference among the construction
Professionals on their perception on the channels of Technology Spillovers resulting
in (FDI) applicable to the construction industry based their Profession is accepted for
all the channels except for the Forward and Backward Linkages channels where the
alternative hypothesis H1C1- There is significant difference among the construction
Professionals on their perception on the channels of Technology Spillovers resulting
in FDI applicable to the construction industry based on their profession is accepted.

It is therefore, appropriate to infer, there is statistically insignificant variations in the
views of Professional Architect, Engineer, Surveyors and Project Managers what they
perceive as channels of Technology Spillovers in the construction industry on the
Demonstration, Competition and Labour Mobility Channels whereas there is
statistically significant variations among the professionals

on the Forward and

Backward Linkages Channels which may be attributed to the kind of training and the
exposure of these professionals and the numerous facets of this channels which leans
more toward the manufacturing Industry.
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Kruskal Wallis Test the Variations in the Responses based on based on their
highest level of Education
A Kruskal Wallis Test on the variations in responses based on the highest educational
level of respondents of Bachelor, Post Graduate Diploma, Masters and Doctorate
Degree level. The Table 4.14 displayed the channel experiencing the variations with
their Asymp. Sig. (α-value) signifying the level of significance as Competition
Channel of 0.024<0.05, Labour Mobility Channel of 0.03<0.05, and the Backward
Linkages of 0.02<0.05.
Table 4.14-Kruskal Wallis Test of Channel of Technology Spillovers on
Education level of Respondents
Variables

Competition
Channel.

Demonstration
Channel

Labour
Mobility

Backward
Linkages

Forward
Linkages

Highest level of Education

N

Bachelor

19

Mean
Rank
49.13

Post Graduate Dip

15

35.87

Masters

31

35.21

Doctorate

10

28.7

Bachelor

19

40.55

Post Graduate Dip.

15

37.5

Masters

31

35.06

Doctorate

10

43

Bachelor

19

51.84

Post Graduate Dip

15

31.57

Masters

31

36.71

Doctorate

10

25.35

Bachelor

19

40.74

Post Graduate Dip.

15

53.1

Masters

31

34.19

Doctorate

10

21.95

Bachelor
Post Graduate Dip.
Masters
Doctorate

19
15
31
10

37.32
47.40
36.13
31

ChiSquare

df

9.483

3

0.024

1.638

3

0.651

13.82

3

0.003

15.042

3

0.002

5.099

Asymp.
Sig.

3

0.165

The results implied that apart from the Demonstration channel and the Forward
linkages channel, there were statistically significance difference in the views of
respondents according to the various education level reached. An examination of the
mean rank further point to the group with the highest variations in their rating of the
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channels. According to Pallant (2002), the group or variable with the highest mean
rank signifies the group with the highest variations. From the Table 4.14, the highest
variations in the rating on the Competition channel is among those with Bachelor
degree with a mean rank of 49.13 and the 51.84 for Labour Mobility channel and
40.74 for Backward Linkages channel. The group with the lowest mean rank on these
channels is the respondents with Doctorate degree with 28.7 for the Competition
Channel, 25.35 for Labour Mobility Channel and 21.95 for the Backward Linkages
channel. The respondents with the Master degree were the next lowest in terms of
variations in the rating of the channels which have been identified as statistically
significant.

From the above analysis, it is appropriate to espouse that the respondents who have
attained the highest educational step in the educational ladder invariably tends to
endogenously agree more on the rating of the competition, Labour Mobility and
Backward Linkages channel which are under consideration as. It is interesting to note
that the variations increase as the level of education decreases. This may be due to the
obvious fact that educations is expected to develop knowledge and enhances a person
understanding of events and scenarios.

In order to make a more precise conclusion on the level of significance difference in
the responses of the respondents on the channels, there is the need to compare the H
value which is represented in the Table 4.14 as chi-square value with the critical pvalue which is the level of significance from the chi-square distribution table (see
Table 4.12 for extract) at 3 degree of freedom (df) and at 95% confidence level which
in this case is 7.82 (Hole, 2011). As advanced by Hole (2011), it is worth noting that
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if the calculated H or chi-square value from the Kruskal-Wallis Test is higher than the
critical chi-square value, then it implied that calculated values are so big that the
variations couldn’t have occur by chance at the significance level of 0.05 which will
lead to the rejection of the null hypothesis. The value from Table 4.14 are 9.483 for
Competition Channel, 13.82 for the Labour Mobility Channel, 15.042 for Backward
Linkages channels. According to the value of the chi-square as per Table 4.14 vis-avis the critical value of 7.82 as per Table 4.12, the variations in the responses of the
participants on the channels regarded as statistically significant cannot be said to have
occurred by chance since their chi-square value stated above is bigger than the critical
p-value of 7.82. Therefore, the null hypothesis is rejected.
From the above analysis and discussion, it is appropriate to state that the Null
hypothesis H1d0: There is no significant difference among the construction
Professionals on their perception on the channels of Technology Spillovers resulting
(FDI) applicable to the construction industry based on the highest educational
attained is accepted for the Demonstration Channel and the Forward Linkage
Channel.

On the other hand, the alternative hypothesis H1d1- There is significant difference
among the construction Professionals on their perception on the channels of
Technology Spillovers resulting in FDI applicable to the construction industry based
on the highest educational level attained for the Competition Channel, Labour
Mobility Channel and Backward Linkages is rejected.

It therefore stands, to infer that there were variations in the views of professionals in
the rating of the channels three (3) of the five (5) variables under the channels. The
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variations on the Demonstration channel and forward linkage channel are statistically
insignificant whereas that of Competition and the Labour Mobility Channel are
statistically significant and couldn’t have occurred by chance. The highest of the
variations as per the chi-square value is the Backward Linkages channels. Since these
differences can be attributed to the level of education as seen in the test result, it is
asserted that the educational level of the respondents is key when assessing the
demographics of the respondents as indicated underscored by Kwofie(2015). This
conclusion is arrived at based on the revelations from the mean ranks which shows
that highest variations were seen among professionals with lowest educational level so
that in spite of the high level of experience within the construction industry, they have
varied views on what they perceived as the best channels. This however will not affect
the general results as the majority of the professionals who participated in this study
have higher educational qualifications than those showing the variation.

Main Findings of the Channels of Technology Spillovers.
The study revealed that Professionals in the construction industry perceived
Demonstration Channel is the best channels as applicable to the construction industry
in Ghana. The professionals believed that local firms can benefit from new
technologies exhibited by foreign firms by imitating them through learning by doing.
They further agreed on the Competition channel as the 2nd best, Labour Mobility
channel as 3rd and the Forward Linkages channel and applicable to the construction
industry. According to them, the Backward Linkages channel may be applicable to the
manufacturing industry than the construction industry.
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This was explicit in the study by Hsieh & Yuan, (2015) which stated that, when new
techniques and skills are used, it is difficult to restrict its use by another firm, thus
competitors can easily study and ameliorate these new technologies .These effects may
take place either in the foreign affiliate’s own industry or in other industries. The
variations identified in the responses of the various grouping based on their
demography can be attributed to the educational level, ideological differences of the
various organisations and the nature of training received by each respondents.
However, these differences did not affect the overall rankings but displayed the diverse
characteristics of the respondents. The majority groups certainly showed less
variations as against the minority groups.

IDENTIFICATION OF BARRIER TO TECHNOLOGY SPILLOVERS FROM
FOREIGN DIRECT INVESTMENT IN THE CONSTRUCTION INDUSTRY
Descriptive Statistics
Experienced professionals in the construction industry were therefore quizzed of their
view on the possible barriers that hinder the effectiveness of the concept of Technology
Spillovers. The professionals were asked to rate the barriers identified from literature
as applicable to the construction industry according to the level of severity on the
Likert scale.
1-Not Severe, 2-Less Severe, 3-Moderately Severe, 4-Severe and 5-Very Severe.
The Mean Score and the Standard Deviation, as well as the Relative Importance Index
(RII) were used to rank the barriers as applicable to the construction Industry.
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Table 4.15-Barriers to Technology Spillovers resulting from FDI in the
Construction Industry
Barriers
Low Absorption Capacity of Domestic firms due
to:
Lack of Research and Development by
domestic firms
Inadequate Policies and regulations of the local
Industry
Cost and affordability of technology of foreign
firms
Inadequate Infrastructure in the domestic firms
Low workforce motivation
Nature of communication of the new technology
Lack of Labour readiness to adopt new
technology
Lack of demand for improved technology
Available and supply of technology
Low level of Human capital development
High Level of Capacity gap between foreign and local
firms
Low level of Capacity gap between foreign and local
firms
Low level of competition between Foreign and local
firms
High level of competition between Foreign and Local
firms crowding out the domestic firms
Nature of Organisational culture of Local firms
Origin of the Foreign firms

N

Mean

Std.
Deviation

RII

Ranking

75

4.20

0.973

84

1

75

4.12

0.900

82

2

75

3.8

0.885

76

5

75
75
75
75

3.73
3.65
3.51
3.15

0.844
0.814
0.935
0.926

75
73
70
63

6
7
9
12

75
75
75
75

3.03
2.93
3.59
4.09

1.065
1.004
0.931
0.841

61
59
72
82

14
15
8
3

75

2.37

1.024

47

16

75

3.25

1.175

65

11

75

3.11

1.258

62

13

75
75

4.03
3.31

0.972
1.065

81
66

4
10

The Table 4.15 summarizes the analysis of the mean score as well as the standard
deviation and the Relative Importance Index (RII). The Low absorption Capacity of
domestic firms due to the Lack of Research & Development (R&D) was therefore
ranked as the 1st severe barrier to Technology Spillovers at an RII of 84 and the mean
score of 4.20 and a standard deviation 0.973. The Low absorption capacity of
domestics firms due to inadequate Policies and regulations in the local industry was
ranked 2nd with the mean score of 4.12, standard deviation of 0.90 and RII- 82. The
high level of the capacity gap between foreign and local firms was ranked as the 3rd
barrier with a mean score of 4.09 and standard deviation of 0.84. The respondents
further ranked low absorption capacity of domestic firms due to the Nature of the
Organisation Culture of local firms as well as the cost and affordability of new
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technology as 4th and 5th barriers in the order of severity with the mean score of 4.03
and 3.80 respectively as evident in their RII of 82 and 81. The rest of the barriers
identified were the low absorption capacity of domestic firms due to inadequate
infrastructure in the domestic industry (mean score=3.73, standard deviation of 0.844
and RII=75), low absorption capacity due to Low Workforce motivation (mean score
3.65, standard deviation=0.814 and RII=73), low level of human capital development
(mean score=3.59, standard deviation=0.931 and RII=72) ,low absorption capacity of
domestic firms due to the nature of communication of the new technology( with 3.51
as the mean scores, 0.935 as standard deviation and RII of 70) were also ranked as the
6th, 7th, 8th and 9th respectively.

The analysis in Table 4.15 above shows that seven(7) out of the sixteen(16) factors
identified as barriers have their mean score less than 3.5 which is regarded for this
section as not ideal and close to the rating as severe or critical. These barriers are from
the 10th ranked as (i) Origin of Foreign firms (ii) Low level of competition between
local and foreign firms, (iii) low absorption capacity of domestic firms due to lack of
labour readiness to adopt new technology, (iv) high level of competition between
foreign and local firms, (v) low absorption capacity of domestic firms due to lack of
demand for improved technology, (vi) low absorption capacity of domestic firms due
to unavailability and supply of technology ,(vii) Low level of capacity gap between
foreign and local firms as the 16th ranked barrier. The result also shows that the
Relative Importance Index (RII) of the non-severe barriers fall under the required
threshold 70. Additionally, the standard deviation for all these seven (7) barriers(10th16th ranked) identified in Table 5.11 were more than 1. Therefore it can be seen from
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the analysis that barriers with the lowest mean score have the attributes of high
standard deviations.

Discussion
The results above suggested that professionals perceived that severest barrier to
Technology Spillovers is the low absorption capacity of domestic firms resulting from
the lack of research and development by the local firms as indicate by Dalgıç & Mıhç
(2013).The study shows that the low absorption capacity militates against Technology
Spillovers as postulated by Elmawazini & Nwankwo (2012). This may result from
inadequate policies and regulations in the local market as noted by Kamal & Flanagan
(2012). It is not surprising that respondents agreed on this barrier more considering the
poor records of R& D activities to innovate on the part of most local firms within the
construction industry. This phenomenon presumably is caused by the need for clients
to demand higher quality products or services from the local firms perhaps they are
also unwilling to pay for that quality product of services. There is ample evidence that
majority of construction clients prefer to pay more for the services of the foreign firms
whiles most as times is not the case for the local firms.

Furthermore, cost and affordability of the new technology exhibited by the foreign
firms have the tendency to deter the local firms from its adoption since most locals
tend to the survival syndrome as indicated by (Kamal & Flanagan, 2012). This may be
the case because of the delay in payments or irregular payment pattern associated with
most projects in Ghana. A case of low liquidity on the part of most local firms hence
their inability to invest more in new technologies. Still on the absorption capacity, the
study has revealed that the inadequate institutional infrastructure and low workforce
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motivation resulting in the low absorption capacity of the local firms according to the
professionals in the construction industry are severe barriers that can cripple the quest
for Technology Spillovers.

The nature of communication of the new technology in the view of the Professionals
is a severe barrier to Technology Spillovers resulting from FDI, as it limits the ability
to absorb and assimilate by the local firms. It implies however that the use of an
improper medium of communication of new technologies can lead to low absorption
on the part of the local firms as highlighted by Kamal & Flanagan (2012) in their
work. This may be the case of language differences where the news technologies are
not being communicated through the right medium for Technology Spillovers to occur.
One may also argued that it could be a deliberate attempt on the part of the foreign
firms.

Furthermore, it is important to note as revealed by the study that the low level of human
capital development has been identified as a severe barrier of Technology Spillovers
in the Construction Industry. Professionals therefore, believed that the low level of
development of human resource in the construction industry will militate against the
development of the Industry as asserted by others (Fugar et al., 2013; Sobanke et al.,
2014). It therefore, implies that it is a severe barrier to Technology Spillovers which
also hinged on human capital development. The plausible reason for this assertion may
be the obvious human resource challenges facing many firms which have spur
numerous research aimed at finding solutions to the development.
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The study also revealed that in the opinion of the professionals that organisation
culture of local firms is a possible severe barrier which needs consideration as cultural
difference could create an enormous gap which will hinder Technology Spillovers.
This confirmed the exposition of Wendling et al. (2013) that cultural differences are a
source of blockage to Technology Spillovers.

It is also empirical to note that the high level of capacity gap according to the
Professionals is a severe barrier to Technology Spillovers. They agreed with Kokko
(1994) that Technology Spillovers are less likely to occur when there is a wide capacity
gap.

On the other trajectory, professionals in the construction industry do not perceive low
capacity gap as a barrier to Technology Spillovers as argued by Fan (2002) that
Spillovers are more in areas where there is low gap between the local and foreign firms
as they are able to compete leading to improved products by virtue of Spillovers.

The availability and supply of technology in the purview of the Professionals is not a
severe barrier as alleged by Kamal & Flanagan (2012). Additionally, lack of demand
for improved technology cannot be mentioned as a severe barrier based on the
assessment of the Professionals in the industry as the promotion of FDI for economic
growth and development project portrays the high demand for improved technology
in the construction industry through the exhibition of new technologies by the foreign
firms.
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Interestingly, one may posit that the presence of Multinationals organisation in the
construction industry will intensify competition that will crowd out domestic firms.
On the contrary, competition is not regarded as a severe barrier from the perspective
of Professionals engaged in the study. This is antithetical to the belief of Blomstrom
& Kokko (1998) and Kokko & Thang (2014) on their work even though in the
manufacturing sector that the presence of foreign firms may crowd out domestic firms.
According to the study, neither the low level of competition is a barrier as suggested
Marcin (2008) nor the assertion of Cazzavillan & Olszewski (2012) on the high level
of competition is considered as severe barriers.

Test of Statistical Significance on Barriers to Technology Spillovers
In order to confirm the reliability of the barriers identified as applicable and true
representation of the general perception of the professionals in the construction
industry, it is scientifically appropriate to identify the level of statistical significance
of the variations in the responses of the respondents in relation to the demography.
These include their involvement in FDI projects, organisational status of professionals’
current firms, profession, as well as the highest educational level. The study therefore,
employed the Mann-Whitney U test to determine the significant differences in the
rating of the barriers among Professionals who have been involved in FDI projects and
those who have not. The Kruskal-Wallis H test was adopted to test the level of
significance of variations in the perception of the Professionals for the groups of their
organisational status, profession and the level education. The tests either accepted or
rejected the null hypothesis (H0). The study’s hypothesis adopted for this section
includes:
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H20-There is no significant difference among the construction Professionals on their
perception of the barriers to Technology Spillovers resulting (FDI) applicable to the
construction industry based on (a) their involvement in FDI projects; (b) Status of
their Organisations; (c) Profession and (d) Level of education.

H21- There is significant difference among the construction Professionals on their
perception of the barriers to Technology Spillovers resulting from FDI applicable to
the construction industry based on (a) their involvement in FDI projects; (b) Status of
their Organisations; (c) Profession (d) Level of Education.

Mann-Whitney U Test on Barriers to Technology Spillovers
Out of the sixteen (16) barriers identified from literature, nine (9) of them were rated
by professionals in the industry as severe barriers to Technology Spillovers as
displayed in Table 4.15 as ranked 1st to 9th.
Table 4.16-Mann-Whitney U Test of Barriers to Technology Spillovers
Barriers
5th-Cost and affordability
technology of foreign firms

of

15th-Unavailability and supply of
technology
14th-Lack of demand for improved
technology
6th-Inadequate Infrastructure in the
domestic industry
2nd-Inadequate
Policies
and
regulations in the local industry
12th-Lack of Labour readiness to
adopt new technology
7th-Low Workforce motivation
9th-Nature of communication of
new technology
st

1 -Lack
of
Research
and
development by domestic firms

Experience
in FDI

N

Mean
Rank

Sum
of
Ranks

No

21

37.55

788.5

Yes

54

38.18

2061.5

No

21

37.55

788.5

Yes

54

38.18

2061.5

No

21

44.24

929

Yes

54

35.57

1921

No

21

42.29

888

Yes

54

36.33

1962

No

21

39.88

837.5

Yes

54

37.27

2012.5

No

21

39.48

829

Yes

54

37.43

2021

No

21

43.26

908.5

Yes

54

35.95

1941.5

No

21

42.12

884.5

Yes

54

36.4

1965.5

No

21

35.79

751.5

Yes

54

38.86

2098.5
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MannWhitney
U

Wilcoxon
W

557.5

788.5

-0.118

0.906

557.5

788.5

-0.118

0.906

436

1921

-1.608

0.108

477

1962

-1.17

0.242

527.5

2012.5

-0.503

0.615

536

2021

-0.385

0.7

456.5

1941.5

-1.418

0.156

480.5

1965.5

-1.076

520.5

751.5

-0.596

Z

Asymp.
Sig. (2tailed)

0.282

0.551

8th-Low level of human capital
development
3rd-High level of capacity gap
between foreign and local firms
16th-Low level of capacity gap
between the foreign and local firms

11th-Low level of competition
between foreign and local firms
13th-High level of competition
between local and foreign firms
crowding out domestic firms
4th-Nature of Organisation culture
of local firms
10th-Origin of the Foreign Firms

No

21

47.4

995.5

Yes

54

34.34

1854.5

No

21

46.31

972.5

Yes

54

34.77

1877.5

No

21

34.12

716.5

Yes

54

39.51

2133.5

No

21

40.48

850

Yes

54

37.04

2000

No

21

30.62

643

Yes

54

40.87

2207

No

21

45.83

962.5

Yes

54

34.95

1887.5

No

21

38.43

807

Yes

54

37.83

2043

369.5

1854.5

-2.456

0.014

392.5

1877.5

-2.192

0.028

485.5

716.5

-1.012

0.311

515

2000

-0.644

0.519

412

643

-1.876

0.061

402.5

1887.5

-2.049

0.04

558

2043

-0.111

0.912

The table 4.16 above is the results of the Mann-Whitney-U test on whether the
respondents were involved in any FDI project. From the Table 4.16, respondents
generally agreed in their rating of the barriers therefore, showing little variations in the
responses irrespective of the level of FDI experience. However, a critical study of the
results revealed that out of the nine (9) severe barriers identified from the analysis,
three (3) of them showed variations in the rating by the respondents. The barriers
include: The high level of capacity gap between foreign and local firms ranked 3rd and
α-value =0.028< p=0.05; Nature of organisation culture of local firms ranked 4th with
α-value= 0.04<p=0.05 and Low level of human capital development ranked 8th and
with α-value =0.014<p=0.05. There is therefore statistically significant difference in
the rating of these barriers among the professionals with experience on FDI project on
one side and those without on the other side of these factors.

A further look at the mean scores shows that those without experience in FDI project
have the highest variations in all the three barriers which showed significant variations
in the responses whereas there is general agreement with the respondents who have
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been involved in FDI projects. This is understandable particularly in the case of this
study, as studies on this concepts are quite little in the industry and professionals might
not have fully availed their mind to such barriers. Since the three areas experiencing
the variation are critical in this sense, such disagreement is inevitable.

It therefore stand to accept the null hypothesis 2: H2a0-There is no significant
difference among the construction Professionals on their perception of the barriers to
Technology Spillovers resulting (FDI) applicable to the construction industry based
on (a) their involvement on FDI projects and reject the alternative hypothesis H21There is significant difference among the construction Professionals on their
perception of the barriers of Technology Spillovers resulting FDI applicable to the
construction industry based on (a) their involvement in FDI projects.

Kruskal -Wallis Test of Significance on Barriers to Technology Spillovers
Variations from Respondents Organisation Status
A Kruskal-Wallis H test was undertaken to test the level of significance in the rating
of the barriers by the respondents based on their place of work as displayed in Table
4.17 below.
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Table 4.17-Kruskal-Wallis Test of Variations in Responses on Barriers to
Technology Spillovers based on Respondents
Status of
Organisation of
Respondents
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm

15
49
11
15
49
11
15

40.33
38.78
31.36
27.3
42.13
34.18
29.40

12th-Lack of Labour readiness to adopt
new technology

Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation

49
11
15
49
11
15
49
11
15
49
11

40.67
37.82
37.63
38.48
36.38
38.23
36.49
44.41
33.87
37.22
47.09

7th-Low

Construction Firm
Consultancy Firm

15
49

42.37
36.46

Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firms
Client Organisation
Construction Firm
Consultancy Firms
Client Organisation

11
15
49
11
15
49
11
15
49
11

38.91
35.83
37.71
42.23
49.23
36.33
30.14
44.53
33.94
47.18

13th-High level of competition between
local and foreign firms crowding our
domestic firms

Construction Firm
Consultancy Firms
Client Organisation
Construction Firm
Consultancy Firms
Client Organisation
Construction Firm
Consultancy Firms
Client Organisation
Construction Firm
Consultancy Firms
Client Organisation

15
49
11
15
49
11
15
49
11
15
49
11

31.97
37.38
49
49.03
34.45
38.77
24.17
41.71
40.32
40.63
38.89
30.45

4th-Nature of Organisation culture of local
firms

Construction Firm
Consultancy Firms
Client Organisation

15
49
11

Construction Firm
Consultancy Firm
Client Organisation

15
49
11

Barriers-Variables

5th-Cost and affordability of technology
15th-Unavailability
Technology
14th-lack of
technology

and

demand

supply

for

6th-Inadequate Infrastructure
domestic industry

of

improved

in

the

2nd-Inadequate Policies and regulations in
the local industry

Workforce motivation

9th-Nature of Communication of new
technology
1st-Lack of Research and development by
domestic firms

8th-Low level
development

of

Human

capacity

3rd-High level of capacity gap between
foreign and domestic firms
16th-Low level of capacity gap between
foreign and local firms
11th-Low level of competition between
foreign and local firms

10th-The origin of the foreign firms
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N

Mean
Rank

ChiSquare

Df

Asymp.
Sig.

1.393

2

0.498

6.286

2

0.043

3.325

2

0.19

0.109

2

0.947

1.382

2

0.501

2.784

2

0.249

1.024

2

0.599

0.634

2

0.728

6.741

2

0.034

5.555

2

0.062

4.525

2

0.104

5.714

2

0.057

8.367

2

0.015

1.703

2

0.427

37.17
38.89
35.18

0.32

2

0.852

37.2
38.62
36.32

0.137

2

0.934

The study revealed that the variations in the responses of three (3) of out of the nine
(9) barriers were statistically significant among the various organisational groups
under investigation. They include; the unavailability and supply of technology ranked
as 15th barrier with a α-value of 0.043<p=0.05; Low level of competition between
foreign and local firms ranked as the 11th barrier with α-value of 0.015<p=0.05 and
Lack of Research and Development by domestic firms ranked as 1st barrier with a αvalue of 0.034<p=0.05.

Albeit, three of the barriers shows statistical significance differences, only one(1) of
such barriers was perceived as severe or effective as included in the nine(9) severe
barriers identified from the study which in this case is the Lack of research and
development by domestic firms. According to Pallant (2002), a comparative study of
the mean ranks will bring to bear, the group with the greatest variations. Analytically,
the results of the mean ranks for the barrier shows that professionals from the
construction firms had varied views on the barrier as lack of research and development
by domestic firms resulting low absorption capacity. Therefore with the highest mean
rank of 49.23 the respondents from the construction firms lead the chart of variations
in the rating of this barrier.

Concomitantly, a study of the chi-square value of the barrier as in Table 4.17 vis-a-vis
the critical p-value from the Table 4.12 as aforementioned showed that the chi-square
value (Asmp. sig) at df = 2(95% confidence level) of H=6.741>p= 5.99. Impliedly,
their chi-square value is so large that it could not have occurred by chance.
Empirically, out of the nine (9) severe and highly severe barriers identified, variations
identified in the responses for only one (1) of the barriers is statistically significant and
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attributed mostly to the professionals in the Construction firms involved in this study.
A point of view on possible cause of such variations may be that issues of research and
development have always been a major concern in the construction industry among
construction organisation.

From the above analysis and discussion, it is appropriate to state that the null
hypothesis H2b0 :There is no statistically significant difference among the construction
Professionals on their perception of the Barriers to Technology Spillovers resulting
from (FDI) applicable to the construction industry based on Status of their
Organisations is accepted for all the barriers and the alternative hypothesis H2b1There is statistically significant difference among the construction Professionals on
their perception of the Barriers to Technology Spillovers resulting from FDI
applicable to the construction industry based on Status of their Organisations is
rejected.

It stands to infer that even though there may be variations in the views of professionals
from the construction, consultancy, and client organisation on what they perceive as
barriers to Technology Spillovers in the construction industry, the variation for the
barriers regarded as severe are generally statistically insignificant.

Variations in the Responses on Barriers based on Profession
The Table 4.18 below represents the Kruskal-Wallis Test on the variations in the
responses of the professionals among the various professions of the respondents. Out
of the sixteen (16) barriers identified and ranked, the results of two (2) barriers showed
some level of variations in the responses. The barriers were Low absorption capacity
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due to Inadequate policies and regulations in the local industry ranked as 2nd barriers
with a significance value of α= 0.0192< p=0.05 and Low absorption capacity due to
the nature and communication of the new technology ranked as the 9 th barrier
significance level of α=0.034<p=0.05.
Table 4.18-Kruskal Wallis Test of Barrier to Technology Spillovers based on
Profession of Respondents
Profession of
Respondents

Variables

5th-Cost and affordability of technology

15th-Availability and supply of Technology

14th-Lack of
technology

demand

for

improved

6th-Infrastructure in the domestic industry

2nd-Inadequate Policies and regulations in
the local industry

12th- Lack of Labour readiness to adopt new
technology

7th-Low Workforce motivation

9th -Nature of communication of new
technology

1st-Lack Research and development by
domestic firms

8th-Low level
development

of

Human

capacity

3rd-High level of capacity gap between
foreign and domestic firms

N

Mean
Rank

Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management

12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10

30.5
33.81
43.02
44.35
34.79
40.27
38.33
35.05
32.75
46.42
32.78
36.50
29.46
39.06
38.09
45.25

Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management

12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10

29.88
47.75
35
30.5
50.12
36.92
33
39.75
41.42
43.33
34.39
29.8
41.62
28.62
42.15
46.85
27.25
43.88
32.19
51.3
39.33
36.04
37.06
44.05
31.92
41.17
38.3
36.25
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ChiSquare

df

Asymp.
Sig.

5.179

3

0.159

0.805

3

0.848

6.682

3

0.083

3.653

3

0.301

9.964

3

0.019

5.825

3

0.12

4.736

3

0.192

8.644

3

0.034

12.359

3

0.06

1.196

3

0.754

1.763

3

0.623

16th-Low level of capacity gap between
foreign and local firms

11th-Low level of competition between
foreign and local firms

13th-High level of competition between
local and foreign firms crowding our
domestic firms

4th-Nature

of Organisation culture of local

firms

10th-The origin of the foreign firms

Architecture
Engineering
Surveying
Project Management
Architecture

12
26
27
10
12

38
32.31
40.24
4675
49.62

Engineering
Surveying
Project Management

26
27
10

38.54
31.65
39.8

Architecture
Engineering
Surveying
Project Management

12
26
27
10

27.54
34.58
44.02
43.2

Architecture

12

37.38

Engineering

26

37.37

Surveying
Project Management
Architecture
Engineering
Surveying
Project Management

27
10
12

37.63
41.4
40

26
27

40.25
33.17

10

42.8

4.066

3

0.254

6.384

3

0.094

6.346

3

0.096

0.316

3

0.957

2.384

3

0.497

The results postulated that out of the nine (9) barriers ranked as effective and severe,
two (2) showed some level of variations in the rating of these barriers among the
various profession. Interestingly the 2nd and the 9th ranked barriers were rated
differently among the Professional groups of Architecture, Engineering, Surveying
and Project Management.

Carefully, the mean rank for the 2nd barrier indicated that Engineers displayed the
highest variations with the mean rank of 47.75 and the Architects with the lowest level
of variation with a mean rank 29.88. The mean rank for the 9th barrier revealed that
Project Managers displayed the highest variations in their rating with a mean rank of
46.85 and the Engineers agreed more among themselves with the lowest mean rank of
28.62.Among all these two barriers identified, the result also shows that Surveyors
agreed among themselves on the rating of the barriers.
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A further interrogation of the Chi Square value as per Table 4.18 and that of the critical
chi square value of 7.83 at a degree of freedom (df) of 3 as per Table 4.12 show the
value as 9.964>7.83 for the 2nd ranked barrier and 8.644>7.83 for the 9th barrier. Since
the chi-square value of the variables are larger than the critical Chi square value, it is
appropriate to submit that there is statistically significant difference among the
profession of the respondents on the barriers of low absorption capacity due to:
Inadequate policies and regulations in the local industry, and Nature of communication
of the new technology. It is important to note that with such large chi-square values,
the differences could not have occurred by chance(Hole, 2011) This could be attributed
to a multiplicity of factors ranging from the unique and fragmented nature of the
construction industry in Ghana and the low level of collaboration among professionals.

From the above analysis, it is clear that in spite of the presence of some level of
differences in the responses, majority of the severe barriers showed no significant
variation in the responses hence it is appropriate to state that the Null hypothesis
H2C0 :There is no statistically significant difference among the construction
Professionals on their perception of the Barriers to Technology Spillovers resulting
from (FDI) applicable to the construction industry in relation to their Profession is
generally accepted and the alternative hypothesis
H2C1- There is statistically significant difference among the construction
Professionals on their perception of the Barriers to Technology Spillovers resulting
from FDI applicable to the construction industry in relation to their Profession were
generally rejected.
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It stand to infer that even though there may be variations in the views of professionals
on the barriers from the various professions of Architecture, Engineering, Surveying
and Project Management on what they perceived as barriers to Technology Spillovers
in the construction industry, the variation for the very high(severe) barriers are
generally statistically insignificant.

Variations in the Responses based on their highest level of Education
A Kruskal-Wallis Test on the variations in responses based on the highest educational
level of respondents of Bachelor, Post Graduate Diploma, Masters and Doctorate
Degree level was undertaken. The Table 4.19 displayed that ten (10) of the sixteen
barriers have their Asymp. Sig. value (α-value) less than 0.05 at 3df and 95%
confidence level. Focusing on the severe barriers identified, the results revealed that
five(5) out of nine(9) barriers showed some level of variation in the rating of the
barriers by the respondents since their Asymp.Sig. values as per Table 4.20 are less
than 0.05. The barriers identified include : inadequate policies and regulations in the
local industry ranked 2nd with an α-value= 0.038> p=0.05; high level of capacity gap
between foreign and local firms ranked 3rd with a α-value of 0.016<p=0.05; nature of
organisational culture of local firms ranked 4th with an α-value of 0.002<p=0.05;
inadequate infrastructure in the domestic industry ranked 6th with a α-value of
0.000<0.05 and Low workforce motivation ranked 7th with a p-value of 0.001<p= 0.05.
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Table 4.19-Kruskal Wallis Test of Barriers to Technology Spillovers on Level of
Education of Respondents
Variables

5th -Cost and affordability of technology

15th -Unavailability
Technology

14th-Lack of
technology

and

demand

supply

for

of

improved

6th- Infrastructure in the domestic industry

2nd -Inadequate Policies and regulations in
the local industry

12th- Lack of Labour readiness to adopt new
technology

7th- Low Workforce motivation

9th-Low absorption capacity due to Low
Workforce communication

1st-Lack of Research and development by
domestic firms

8th- Low level
development

of

Human

capacity

3rd-High level of capacity gap between
foreign and domestic firms

16th-Low level of capacity gap between
foreign and local firms

11th-Low

level of competition between
foreign and local firms

Profession of
Respondents
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate

19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10

Mean
Rank
42.18
37.6
39.02
27.5
47.21
38.8
36.35
24.4
45.63
26.87
40.19
33.4
53.37
29.73
30.65
44
44.84
25.7
38.08
43.2

Bachelor

19

31.87

Post Graduate Diploma

15

44.03

Masters

31

32.23

Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate

10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10

58.5
46.84
45.53
26.82
44.55
35.5
39.23
35.60
48.35
40.63
27.1
40.37
42
40.71
34.13
34.58
49.25
45.82
34.4
31.05
50.1
28.13
33.37
46.79
36.45

Bachelor

19

37.92

Post Graduate Diploma
Masters
Doctorate

15
31
10

51.5
34.31
29.35
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N

ChiSquare

df

Asymp.
Sig.

3.436

3

0.329

8.232

3

0.041

7.575

3

0.056

19.279

3

0.000

8.398

3

0.038

15.137

3

0.001

16.528

3

0.354

3.256

3

0.133

5.592

3

0.199

4.658

3

0.016

10.304

3

0.013

10.707

3

0.028

9.061

3

0.028

13th-High level of competition between
local and foreign firms crowding our
domestic firms

4th-Nature of Organisation culture of local
firms

10th- The origin of the foreign firms

Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate

19
15
31
10
19
15
31
10
19
15
31
10

38.55
23.23
43.29
42.70
51.47
31.03
30.53
46
45.37
31.43
38.03
33.75

9.666

3

0.022

15.362

3

0.002

4.258

3

0.235

The results implied that, there were statistically significant differences in the views
respondents according to the various educational levels reached. The mean rank in
Table 4.19 projected the Bachelor degree holders with the highest mean rank of 44.84,
45.37, 53.37, 46.84 for the 2nd, 4th, 6th and 7th ranked barriers respectively except for
the 3rd ranked barrier where the highest mean rank originates from the Doctorate level.
Furthermore, the chi-square value (H) for the barriers identified as severe but shows
significant difference in the responses includes: H=8.398>p=7.82 at 3df for the 2nd
ranked, H=10.304>p=7.82 for the 3rd ranked, H=15.362>p=7.82 for 4th ranked,
H=19.279> p=7.82 for the 6th ranked and H=16.528>p=7.82 for the 7th ranked barrier.
Base value of the chi Square as per Table 4.19 vis a vis the critical value of 7.82 as per
Table 4.13, the variations in the responses of the participants on the 2nd, 3rd, 4th, 6th,
7th barriers regarded as statistically significant cannot be said to have occurred by
chance since their Chi Square value stated above is bigger than the critical p-value of
7.82 confirming the rejection of the null hypothesis.

From the above analysis and discussion, it is appropriate to state that the Null
hypothesis H2d0: There is no statistically significant difference among the
construction Professionals on their perception of the barriers to Technology Spillovers
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resulting from (FDI) applicable to the construction industry based on the highest
educational level attained is accepted for 1st, 5th, 8th and 9th ranked barriers.

On the other hand, the alternative null hypothesis H2d0- There is no statistically
significant difference among the construction Professionals on their perception of the
barriers of Technology Spillovers resulting from( FDI )applicable to the construction
industry based on the highest educational level attained for the 2nd, 3rd, 4th, 6th and 7th
ranked as severe barriers are rejected.

The result therefore, revealed that respondents totally disagreed among themselves on
the 6th barriers with such a very high chi-square value 19.279, and such differences
could not have occurred by chance. However, since the group with the highest mean
rank driving the differences for these barriers is the lowest educational level (Bachelor)
in this category whereas the group with the lowest mean rank is the highest educational
level (Doctorate), it is appropriate to suggest the variations may be due to the
inadequate or lack of full understanding of the effects of this barriers. Meanwhile, the
issues of capacity gap have become the centre of debate in many spheres of the
construction industry development leading to high levelled interest from stakeholders
in the industry. This could be responsible for the significant variations in the responses
among the Doctorate group on the 6th ranked barrier.

Summary of the main findings of the barriers to Technology Spillovers.
The study revealed that professionals in the Construction Industry perceived nine (9)
critical barriers out of the 16 barriers identified from the literature based on their level
of severity. In their purview, the low absorption capacity of domestic firms due to lack

140

of research and development by domestic firms is the greatest and the highly severe
barrier to Technology Spillovers. According to them, issues of competition are not the
greatest challenge for the industry but inadequate policies and regulation, high level
of capacity gap, organisation culture of the local firms can militate against the concept
of Technology Spillovers. Cultural differences of the firms can be a limitation to the
way of doing things on the part of the local counterparts. They also believed that the
cost and the ability to afford new technologies by the local firms limit their absorption
capacity. This could be attributed to the low capital base of many local firms coupled
with high capital investment required for this technologies. Inadequate infrastructure
in terms of systems of implementation, low workforce motivation in the industry that
limit the absorption capacity of the local firms was rated as severe barriers by the
Professionals. They also perceived low level of human capacity development to have
severe impact on Technology Spillovers even though it is not a priority. They also do
not consider the origin of the foreign firms as well as the unavailability and supply of
technology as severe barriers but seriously think that the nature or manner of
communication of the new technology limit how much can be absorbed therefore
militating against Technology Spillovers. Meanwhile the nature of the communication
may be a strategy by the foreign firms to restrict Spillovers by safeguarding all relevant
communications. This can be a major issue for Technology Spillovers in the
developing economies.

Even though some level of significant differences exist in the responses of the
professionals based on their demography on some of the barriers identified, it turned
to suggest that they may be due to organisational differences resulting from the
fragmentation in the industry, the nature of training of the various Professionals as well
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to some extent level of education of the professionals as higher education is expected
to result in higher knowledge and appreciation of concepts and development.

IDENTIFICATION OF CRITICAL SUCCESS FACTORS OF TECHNOLOGY
SPILLOVERS

FROM

FOREIGN

DIRECT

INVESTMENT

IN

THE

CONSTRUCTION INDUSTRY
Descriptive Statistics
This section covers the descriptive analysis of the responses of respondents in the
study. Professionals were asked to rate the factors identified from literature which they
consider as critical to the success of Technology Spillovers applicable to the
construction industry on the Likert scale 1-Not Critical, 2-Less Critical, 3-Moderately
Critical, 4-Critical and 5-Very Critical. The Mean Score and the Standard Deviation,
as well as the Relative Importance Index were used to rate and rank the success factors.
Table 4.20 is the summary of the analysis.

Table 4.20-Critical Success Factors Enabling Technology Spillovers in the
Construction Industry-Descriptive Statistics
Critical Success Factors

N

Top Management Strategic Decision
Provision of Regulatory Framework
Capacity Building through Education and
Training
Benchmarking best practices of foreign firms
Provision of Incentives to local firms to compete
Presence of support structures and Institutions
Subcontracting to local firms
Formation of strong Networks among local firms
The nature and quality of training
Internal Research and Development by Local
firms
Ownership structure of firms
Labour Structure of the Industry
Linkages for supply of inputs to foreign firms
Continuous Internal Research and Development
by foreign firms
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Std.
Deviation
0.498
0.619
0.578

RII

75
75
75

Mea
n
4.68
4.68
4.48

94
94
90

Ran
king
1
2
3

75
75
75
75
75
75
75

4.48
4.39
4.27
4.25
4.11
4.04
4.03

0.644
0.655
0.759
0.856
0.764
0.505
0.861

90
88
85
85
82
81
81

4
5
6
7
8
9
10

75
75
75
75

4.03
3.93
3.87
3.85

1.078
0.553
0.977
1.023

81
79
77
77

11
12
13
14

Improved Labour Market conditions
Trade Orientation of Foreign Firms
High Technology Gap
Low Technology Gap
Firm Size and Age

75
75
75
75
75

3.8
3.67
3.31
3.28
3.25

0.569
0.723
1.185
1.021
1.128

76
73
66
66
65

15
16
17
18
19

From the Table 4.20 above Top Management Strategic Decision was ranked as 1st at a
Relative Importance Index (RII) of 94 with a very high mean score of 4.68 and
standard deviation of 0.498. The provision of regulatory framework with the same RII
and mean score 94 and 4.68 respectively but with a slightly higher standard deviation
of 0.619 was ranked as the 2nd most critical factor by the respondents. Similarly, the
3rd and the 4th ranked factors have the same RII of 90 and mean score of 4.48 but a
different standard deviation of 0.578 and 0.644 for 3rd and 4th ranked factor
respectively. Capacity Building through Education and Training was the 3rd ranked
critical factor whereas Benchmarking best practices of foreign firms was ranked 4th.
The Provision of Incentives to local firms to compete with a mean score of 4.39, a
standard deviation of 0.655 at RII 88 was ranked 5th critical factor. The rest of the
factors rated above critical value of 4 and relative importance above 80 presented in
the order of ranked from the 6th, 7th, 8th, 9th, 10th and 11th from the table were the
Presence

of

support

structures

and

institutions(mean

score=4.27,standard

deviation=0.759, RII=85); Subcontracting to local firms(mean score=4.25,standard
deviation=0.856, RII=85); Formation of strong networks among local firms(mean
score=4.11, standard deviation=0.764, RII=82); nature and quality of training(mean
score=4.04, standard deviation=0.505, RII=81); Internal Research and Development
by local firms(mean score=4.04, standard deviation=0.861, RII=81) and ownership
structure of firms(mean score=4.03,standard deviation=1.078 and RII= 81).
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The Table 4.20 showed that out of the 19 factors identified from literature to be success
factors enabling Technology Spillovers, eleven(11) were rated above the critical mean
value of 4 as a limit for this study. The eleventh (11th) ranked factor even though had
a mean score >4, and the RII>80, could not be regarded as very critical to the
construction industry since its standard deviation 1.078>1. Consequently, the study
results of the descriptive statistics clearly mapped ten (10) critical success factors for
enabling Technology Spillovers with the construction industry in Ghana.

Discussion of the Result of Descriptive Statistics
The results of the study suggested that Top management decision to adopt a strategy
towards new technologies in the most critical and appropriate way for a successful
Technology Spillovers in the Construction Industry. In the view of the Professionals,
Top management strategy and support has a consequential effect on the ability to
imitate new techniques, skills and management practices as stated by Damanpour &
Schneider (2006) and Belassi (1996). Professionals therefore, believed that top
management influence the extent of adoption of new technology hence there must be
conscious effort on the part of managers of local firms to benefit from the foreign firms
as highlighted. It is therefore appropriate to agree with Lin & Su (2014) based on the
perception of the professionals in the construction industry that top management must
take bold steps to take advantage of technologies from foreign firms through imitating
and competing with them and to also attract their former employees. A possible reason
for such an agreement among the respondents could be that they understand the
position of management in an organisation. They believed that until it is a decision
from the boardroom to go in such directions, no amount of push can influence position
of the firms and that will not be strategic. Interestingly, the professionals do not think
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that other organisation factors such as the size of the firms and trade orientation of the
foreign firms as well as the ownership structure of the organisation are critical to the
successful Technology Spillovers. Therefore once it is part of the strategic decision of
the organisation, the local firms could benefit from Technology Spillovers.

The study also confirmed the argument and the call for a Regulatory framework within
the construction industry as stated by Farole & Winkler (2014)

as it becomes

paramount if local firms are to take advantage of the channels of Technology
Spillovers. Professionals are of the view that such framework will increase FDI as
mentioned by Asafo-adjei (2007) which will cause more Spillovers. The result also
shows that Professionals want the government to provide the necessary support
structure and institutions to work in the economy. This position may be based on
previous several calls by stakeholder within the construction industry on government
of help streamline the industry. The high requirement for improved products and
service within the construction industry will eventually form strong ground for
Technology Spillovers.

Directly linked to the above and supported by the result is the need for capacity
building through education and training so as to address the issue of absorption
capacity for the local human capital. Professionals were of the opinion that the current
capacity of the local human resource must be greatly enhanced for effective adoption
of new technologies from foreign firms and therefore support the argument by Ibrahim
et al. (2013) in making a strong case for professionals dealing with inadequate
technical and managerial skills within the industry. Professionals do not think that the
labour structure of the industry is that critical, likewise the improved labour market
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condition as asserted by Hale & Cheryl (2006). This position may be due to that fact
that adequate training of the labour force within the industry will greatly improve the
market and change the labour condition within the country. The case of high
technology gap and low technology gap was not regarded critical for the successful
Technology Spillovers in the construction industry. Invariably, they believed that the
nature and the quality of training for capacity building is very critical for successful
Technology Spillovers.

In another vein, benchmarking the best practices of Multinational Corporations in the
domestic market will cause local firms to imitate the best practices as accentuated by
Goncharuk (2009) and Amoah et al. (2007). This is worth considering if local firms
want to take advantage of Technology Spillovers.

In a related view, Professionals think that there is the need to provide the needed
incentives to the local firms to enable them to compete with the foreign firms as
postulated by Elmawazini & Nwankwo (2012) and the cost of adoption of new
technologies may be very expensive. Government therefore need to provide incentives
to the local firms in competition with the foreign firms. Inferring from views of the
professionals, one may postulate that this view is a case that the current incentives in
the industry are not effective and practicable hence the call for a more robust incentive
package for local firms who intend to take advantage of the presence of the foreign
firms.

Another way through which Technology Spillovers can occur in the industry is through
the formation of a strong network among the local firms in the form of partnership and
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collaboration to improve the capacity to imitate and compete with the foreign
multinationals. In the opinion of the Professionals, the formation of linkages for the
supply of inputs to the foreign firms may not necessarily result in Technology
Spillovers as indicated by Yitmen (2013) hence was not regarded as critical in the
construction sector. The result rather showed that they believed subcontracting on
projects to local firms is more appropriate for the construction industry and therefore
agree with Osabutey & Debrah (2012). A plausible reason for this trajectory may be
that whiles the supply of inputs to the foreign firms may be difficult subcontracting
may be an easier way to Technology Spillovers since not all work packages can be
imported from the home country of the foreign firms.

The professionals in the construction industry hold a strong view that Research and
Development (R&D) by the local firms is very critical for improved learning and doing
by imitation as highlighted by Qi & Li (2013). They do not believe that the continuous
R&D by the foreign firm is that critical to successful Technology Spillovers but an
equal R& D by the domestic firms is key the adoption of new knowledge of skills and
practices. Obviously, R&D by the foreign firms will improved innovations leading to
the introduction of new technologies. The absence of similar R&D on the part of the
domestic firms may limit the extent of exposure of new technologies in practice let
alone strategizing to benefit from them.

Inferential Test Statistics on the Critical Success Factors Enabling Technology
Spillovers-Test of Significance.
In order to confirm the reliability of the success factors identified as applicable and
true representation of the general perception of the professionals in the construction
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industry, it is scientifically appropriate to identify the level of statistically significant
difference of the variations in responses in relation to their demography such as their
involvement in FDI projects, organisational status of professionals’ current firms,
profession, as well as highest educational level. The study therefore employed the
Mann-Whitney U test to determine the significant differences in the rating of the
enabling factors considered as critical among professionals who have been involved
in FDI projects and those who have not. The Kruskal-Wallis H test was adopted to test
the level of significance of variations in the perception of the professionals for the
groups of the organisational status, profession and education level which has more
than two (2) variables. The tests will either accepted or rejected the null hypothesis
(H0). The study’s hypothesis adopted for this section includes:
H30-There is no statistically significant difference among the construction
Professionals on their perception on the Critical success factors enabling Technology
Spillovers resulting from (FDI) applicable to the construction industry based on; (a)
their involvement in FDI projects, (b) Status of their Organisations, (c) Profession and
(d) Level of education.

H31- There is statistically significant difference among the construction Professionals
on their perception on the CSF enabling Technology Spillovers resulting from( FDI
)applicable to the construction industry based on ;(a) their involvement in FDI
projects, (b) Status of their Organisations; (c) Profession and (d) Level of education.

Mann-Whitney U Test on CSF to Technology Spillovers
Out of the nineteen (19) factors identified from literature, sixteen (16) of them were
rated by Professionals in the industry as above moderately critical. Meanwhile, ten(10)
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of the sixteen were rated as from a range of critical to very critical to Technology
Spillovers as ranked from 1st - 10th

factors as displayed in Table 4.20 above.

Meanwhile, the results of the Mann-Whitney U test as displayed in Table 4.21 showed
the level of significance for all the ten (10) most critical factors identified and ranked
by the respondents were above the p-value of 0.05 at a 95% confidence level.
This implies that there were statistically no significant variations between the mean
ranks of professional have been involved in FDI projects and those who have not. The
results show that there were no variations on all the ten (10) critical factors among the
professionals on the basis of their knowledge in FDI. This is possibly due to the fact
that the categorization shows more commonalities. Consequently, the Null hypothesis
H3a0-which states that there is no significant difference among the construction
Professionals on their perception on the Critical success factors enabling Technology
Spillovers resulting from (FDI) applicable to the construction industry based on (a)
their involvement in FDI projects is accepted.
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Table 4.21 -Mann-Whitney Test of Critical Success Factors enabling Technology
Spillovers
Variable
1st-Top Management Strategic
Decision
11th -Ownership Structure of
firms
19th- Firm Size and Age
16th- Trade Orientation of
Foreign Firms
3rd-Capacity Building through
Education and Training
17th-High Technology Gap
18th-Low Technology gap
15th-Improved Labour Market
Conditions
9th- The nature and quality of
Training
12th-Labour Structure of the
Industry
14th-Continuous
Internal
Research and Development by
Foreign Firms
10th-Internal Research and
Development by Local Firms
8th-Formation
of
Strong
Networks among local firms
7th-Subcontracting to local firms
13th-Linkages for supply of
Inputs to foreign firms
6th-Presence
of
support
structures and institutions
5th-Provision of Incentive to
local firms to compete
2nd-Provision of Regulatory
Framework
4th-Benchmarking best practices
of foreign firms

Exp.in
FDI

N

Mean
Rank

Sum of
Ranks

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

21
54
21
54
21
54
21
54
21
54
21
54
21
54
21
54
21
54
21
54
21

38.38
37.85
36.86
38.44
44.95
35.3
33.6
39.71
36.29
38.67
37.5
38.19
39.14
37.56
37.67
38.13
35.26
39.06
36.36
38.64
45.02

806
2044
774
2076
944
1906
705.5
2144.5
762
2088
787.5
2062.5
822
2028
791
2059
740.5
2109.5
763.5
2086.5
945.5

Yes

54

35.27

1904.5

No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No
Yes
No

21
54
21
54
21
54
21
54
21
54
21
54
21
54
21

31
40.72
33.21
39.86
35.64
38.92
40.9
36.87
41.9
36.48
39.48
37.43
39.79
37.31
36.43

651
2199
697.5
2152.5
748.5
2101.5
859
1991
880
1970
829
2021
835.5
2014.5
765

Yes

54

38.61

2085

MannWhitney
U

Wilcoxon
W

Z

Asymp.
Sig. (2tailed)

559

2044

-0.118

0.906

543

774

-0.301

0.763

421

1906

-1.806

0.071

474.5

705.5

-1.229

0.219

531

762

-0.483

0.629

556.5

787.5

-0.13

0.896

543

2028

-0.295

0.768

560

791

-0.101

0.92

509.5

740.5

-0.891

0.373

532.5

763.5

-0.556

0.578

419.5

1904.5

-1.832

0.067

420

651

-1.927

0.054

466.5

697.5

-1.291

0.197

517.5

748.5

-0.635

0.525

506

1991

-0.761

0.447

485

1970

-1.069

0.285

536

2021

-0.41

0.682

529.5

2014.5

-0.583

0.56

534

765

-0.443

0.658

Kruskal Wallis Test on Critical Success Factors enabling Technology Spillovers
Respondents Organisation
A Kruskal Wallis test was further undertaken to test the level of significance difference
in the rating of the enabling factors by the respondents based their place of work as
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construction firms, consultancy firms and with client organisations as displayed in
Table 4.22.

Table 4.22-Kruskal Wallis Test of Factors enabling Technology Spillovers on
Organisation of Respondents
Variables
1st-Top Management Strategic Decision

11th -Ownership Structure of firms

19th- Firm Size and Age

16th- Trade Orientation of Foreign Firms
3rd-Capacity Building through Education
and Training

17th-High Technology Gap

18th-Low Technology gap

15th-Improved Labour Market Conditions

9th- The nature and quality of Training

12th-Labour Structure of the Industry

14th-Continuous Internal Research and
Development by Foreign Firms

10th-Internal Research and Development
by Local Firms

8th-Formation of Strong Networks among
local firms

7th-Subcontracting

to local firms

Status of Organisation
of Respondents
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation

15
49
11
15
49
11
15
49
11
15
49
11
15
49
11
15
49
11

Mean
Rank
34.7
38.17
41.73
31.8
41.09
32.68
39.93
37.05
39.59
37.33
40.67
27.00
39.2
36.9
41.27
39.47
40.2
26.18

Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firm
Client Organisation
Construction Firm
Consultancy Firms

15
49
11
15
49
11
15
49

36.93
37.81
40.32
46.43
36.8
31.86
32.43
40.01

Client Organisation
Construction Firm

11
15

36.64
43.83

Consultancy Firms
Client Organisation

49
11

37.22
33.5

Construction Firm

15

34.03

Consultancy Firms

49

41.37

Client Organisation

11

28.41

Construction Firm

15

27.37

Consultancy Firms

49

42.15

Client Organisation

11

34.00

Construction Firm

15

41.47

Consultancy Firms

49

38.07

Client Organisation

11

32.95

Construction Firm
Consultancy Firms

15
49

43.80
36.45

Client Organisation

11

37.00
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N

ChiSquare

Df

Asymp.
Sig.

1.042

2

0.594

3.225

2

0.199

0.296

2

0.862

4.504

2

0.105

0.541

2

0.763

4.218

2

0.121

0.178

2

0.915

4.866

2

0.088

2.482

2

0.289

2.998

2

0.223

4.207

2

0.122

7.058

2

0.029

1.15

2

0.563

1.578

2

0.454

13th-Linkages for supply of Inputs to
foreign firms

6th-Presence of support structures and
institutions

Construction Firm

15

42.17

Consultancy Firms

49

39.57

Client Organisation

11

25.32

Construction Firm

15

48.83

Consultancy Firm

49

32.9

Client Organisation

11

45.95

Construction Firm

15

35.53

5th-Provision of Incentive to local firms to
compete

Consultancy Firm

49

36.09

Client Organisation

15

49.86

2nd-Provision of Regulatory Framework

Construction Firm
Consultancy Firm
Client Organisation

11
49
15

40.4
36.99
39.23

Construction Firm

11

26.6

Consultancy Firm

49

41.29

Client Organisation

15

38.91

4th-Benchmarking best practices of foreign
firms

5.054

2

0.08

9.594

2

0.008

4.804

2

0.091

0.559

2

0.756

6.777

2

0.034

The result of the Kruskal Wallis test revealed that three(3) of the ten(10) critical
success factors identified by the respondents shows some level of significance
difference from the various Construction, Consultancy and the Client Organisation
point of view. From the Table 4.22, Benchmarking best practices of foreign firms
ranked as the 4th CSF; Presence of support structures and institution ranked as the 6th
CSF and Internal Research and Development (R&D) ranked as 10th CSF with a α=
0.034<0.05; 0.008<0.05; 0.029<0.05 respectively showed variations in the rating by
the respondents at 5% confidence level and 2 degrees of freedom (df). Since the
significant values are of α less than the 0.05 we reject the Null hypothesis that there is
no statistically significant difference in the rating of the three success factors.

A further look at the mean rank for the 4th and the 10th ranked CSF revealed that the
Professionals in the Consultancy Organisation have the highest mean rank of 41.29
and 48.83 respectively while those in the Construction Organisation show the lowest
mean rank of 26.6 and 32.9 respectively. On the 6th ranked CSF however, the
Professionals from Construction Organisation have the highest mean rank of 48.83
whereas those from the Consultancy firms recorded the lowest mean rank of 26.6.The
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differences in the rating as shown by the mean rank could be attributed to the fact of
the issues of benchmarking, presence of support structures as well as research and
development by domestic firms is quite topical in the construction industry and viewed
from different angles depending on Organisation’s working culture.

Variations in the Responses on CSFs based on Profession
The Table 4.23 below represents the summary of Kruskal-Wallis Test on the variations
in the response of the Professionals among the various professions of the respondents.
Out of the ten (10) CSFs identified and ranked, the results on only one (1) factor shows
some level of variations in the responses. The 4th ranked success factor which is
benchmarking best practices of foreign firms with α=0.03<p=0.05 which showed that
there is statistically significant variations in the rating of this factor from among the
various professions. The null hypothesis H3C0 that -There is no statistically significant
difference among the construction Professionals on their perception on the Critical
success factors enabling Technology Spillovers resulting from (FDI) applicable to the
construction industry based on Profession is accepted for all the 9 CSFs and the
alternative hypothesis

H3C1 which state that- There is Statistically significant

difference among the construction Professionals on their perception on the Critical
success factors enabling Technology Spillovers resulting from (FDI) applicable to the
construction industry based on Profession is reject for Benchmarking best practices
of foreign firms.

The mean rank from the Table 4.23 below put the Architectural profession with the
highest mean rank of 52.04 while Project Managers point of view has the lowest mean
rank of 30.15. The result revealed that among all the professions, Architect showed the
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highest variation in their responses whiles Project Managers turned to agree among
themselves more on benchmarking the best practices of Foreign Firms. The significant
variations identified may be due to lack of in-depth understanding of the concept of
Benchmarking on the part of Architects in this study contrary to the high level of
appreciation of this concept expected from the Project Managers. This can be seen in
the responses of Surveyors and the Engineers who turned to agree more among
themselves on this CSFs.
Table 4.23-Kruskal Wallis Test of Success Factors enabling Technology
Spillovers on Profession of Respondents
Variables

1st-Top

Management Strategic Decision

11th -Ownership Structure of firms

19th- Firm Size and Age

16th- Trade Orientation of Foreign Firms

3rd-Capacity Building through Education
and Training

17th-High Technology Gap

18th-Low Technology gap

15th-Improved Labour Market Conditions

9th- The nature and quality of Training

Profession of
Respondents
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management
Architecture
Engineering
Surveying
Project Management

12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10
12
26
27
10

Mean
Rank
31.00
34.83
41.28
45.8
33.5
33.46
40.65
48.05
53.88
31.5
35.11
43.65
37.33
39.12
37.91
40.1
44.00
34.54
37.33
41.6
39.25
39.83
35.33
38.95
41.50
34.04
36.33
48.6

Architecture
Engineering
Surveying
Project Management

12
26
27
10

32.71
41.6
33.5
47.15

Architecture
Engineering
Surveying

12
26
27

36.5
39.13
38.02

Project Management

10

36.8

154

N

ChiSquare

df

Asymp.
Sig.

5.737

3

0.125

4.704

3

0.195

10.792

3

0.013

0.706

3

0.872

2.407

3

0.492

0.716

3

0.87

3.995

3

0.262

6.446

3

0.092

0.272

3

0.965

12th-Labour

Structure of the Industry

14th-Continuous

Internal Research and
Development by Foreign Firms

10th-Internal Research and Development
by Local Firms

8th-Formation of Strong Networks among
local firms

7th-Subcontracting to local firms

13th-Linkages

for supply of Inputs to

foreign firms

6th-Presence of support structures and
institutions

5th-Provision of Incentive to local firms to
compete

2nd-Provision of Regulatory Framework

4th-Benchmarking best practices of foreign
firms

Architecture

12

36.75

Engineering

26

30.23

Surveying

27

44.28

Project Management

10

42.75

Architecture

12

32.29

Engineering

26

35.79

Surveying

27

39.59

Project Management

10

46.3

Architecture

12

35.62

Engineering

26

41.81

Surveying

27

37.50

Project Management

10

32.30

Architecture

12

43.58

Engineering

26

32.46

Surveying

27

39.31

Project Management

10

42.15

Architecture

12

40.25

Engineering

26

45.02

Surveying

27

30.22

Project Management

10

38.05

Architecture

12

56.33

Engineering

26

29.9

Surveying

27

35.59

Project Management

10

43.55

Architecture

12

37.67

Engineering

26

37.02

Surveying

27

39.91

Project Management

10

35.80

Architecture

12

40.50

Engineering

26

36.21

Surveying

27

37.69

Project Management

10

40.50

Architecture

12

47.50

Engineering

26

34.44

Surveying

27

38.94

Project Management

10

33.30

Architecture

12

52.04

Engineering

26

34.54

Surveying

27

38

Project Management

10

30.15
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11.313

3

0.01

2.976

3

0.395

2.017

3

0.569

3.472

3

0.324

7.411

3

0.06

14.576

3

0.002

0.445

3

0.931

0.59

3

0.899

6.059

3

0.109

8.974

3

0.03

Variations in the Responses on CSFs based on Highest Education Level of
Profession
The Table 4.24 below presents the summary of Kruskal Wallis Test on the variations
in the responses of the Professionals grouped according to the highest education level
of the respondents. Out of the ten (10) CSFs identified and ranked, four (4) factor
showed some level of variations in the rating by the respondents.
Table 4.24-Kruskal Wallis Test of Success Factors Enabling Technology
Spillovers on Educational Level of Respondents.
Variables

1st-Top

Management

Strategic

Decision

11th -Ownership Structure of firms

19th- Firm Size and Age

16th- Trade Orientation of Foreign
Firms

3rd-Capacity Building
Education and Training

through

17th-High Technology Gap

18th-Low Technology gap

15th-Improved
Conditions

Labour

Market

9th- The nature and quality of
Training

Highest Level of
Education
Bachelor

ChiSquare

df

Asymp.
Sig.

19

Mean
Rank
41.71

Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate
Bachelor
Post Graduate Diploma
Masters
Doctorate

15
31
10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10
19
15
31
10

32.23
39.58
34.70
42.05
37.0
40.18
25.05
20.89
46.93
43.74
39.3
42.47
26.67
41.87
34.5
46.53
46.4
33.35
23.6
44.92
43.77
34.98
25.55
42.97
44.10
31.92
38.25
43.63
32.87
40.34
27.75

3.107

3

0.375

5.116

3

0.164

18.025

3

0.000

7.723

3

14.09

3

0.003

7.566

3

0.056

4.955

3

0.175

6.953

3

0.073

Bachelor

19

43.71

Post Graduate Diploma

15

36.5

Masters

31

35.71

3.046

3

0.385

Doctorate

10

36.50
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0.052

12th-Labour
Industry

Structure

of

the

14th-Continuous Internal Research
and Development by Foreign
Firms

10th-Internal
Research
and
Development by Local Firms

8th-Formation of Strong Networks
among local firms

7th-Subcontracting to local firms

13th-Linkages

for supply of Inputs
to foreign firms

6th-Presence of support structures
and institutions

5th-Provision of Incentive to local
firms to compete

2nd-Provision

of

Regulatory

Framework

4th-Benchmarking
of foreign firms

best practices

Bachelor

19

35.39

Post Graduate Diploma

15

46.0

Masters

31

35.24

Doctorate

10

39.50

Bachelor

19

37.71

Post Graduate Diploma

15

29.73

Masters

31

44.53

Doctorate

10

30.7

Bachelor

19

42.32

Post Graduate Diploma

15

41.4

Masters

31

34.31

Doctorate

10

36.15

Bachelor

19

44.53

Post Graduate Diploma

15

45.53

Masters

31

34.34

Doctorate

10

25.65

Bachelor

19

44.26

Post Graduate Diploma

15

31.8

Masters

31

39.61

Doctorate

10

30.4

Bachelor

19

35.18

Post Graduate Diploma

15

46.33

Masters

31

40.11

Doctorate

10

24.3

Bachelor

19

39

Post Graduate Diploma

15

33.2

Masters

31

40.18

Doctorate

10

36.55

Bachelor

19

44.89

Post Graduate Diploma

15

37

Masters

31

34.58

Doctorate

10

37

Bachelor

19

39.08

Post Graduate Diploma

15

47.5

Masters

31

31.97

Doctorate

10

40.40

Bachelor
Post Graduate Diploma
Masters
Doctorate

19
15
31
10

36.45
52.63
32.11
37.25

5.296

3

0.151

6.724

3

0.081

2.557

3

0.465

8.992

3

0.029

4.933

3

0.177

7.539

3

0.057

1.37

3

0.713

3.41

3

0.333

9.366

3

0.025

11.819

3

0.008

Table 4.24 highlighted the 2nd, 3rd, 4th and the 8th ranked success factor according to
α=0.025<0.05, α= 0.003<p=0.05; α=0.008< p=0.05 and α=0.029<0.05 respectively as
showing some level of statistically significant variations in the rating of this factor.
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The null hypothesis H3d0 that -There is no statistically significant difference among
the construction Professionals on their perception on the Critical success factors
enabling Technology Spillovers resulting from (FDI) applicable to the construction
industry based on Profession is accepted for all the six (6) CSFs and the alternative
hypothesis H3d1 which state that- There is Statistically significant difference among
the construction Professionals on their perception on the Critical success factors
enabling Technology Spillovers resulting from (FDI) applicable to the construction
industry according to their highest education level is accepted for Provision of
regulatory framework, Capacity Building through Education and Training ;
Benchmarking best practices of foreign firms; Formation of strong Networks among
local firms.

An examination of the mean rank of the CSFs which showed statistical significant
difference revealed that for variations in the rating of the Capacity Building through
Education and Training, the highest mean rank of 46.53 came from the group of
respondents with Bachelor degree while the group with the lowest of 23.6 is the
respondents with Doctorate degree. On the 4th Ranked CSF, the respondents with Post
Graduate Diploma had the highest mean rank of 52.63 while the lowest mean rank of
32.11 came from those with

Master

Degree. On the other hand, group with the

highest mean rank of 45.53 with regard to the rating of 8th ranked CSF were the
respondents with Master Degree whereas the lowest mean rank of 25.66 is attributed
to respondents with Doctorate Degree.

The result indicated that the Professionals with Post Graduate Diploma showed the
highest variations among the groups on the rating of Benchmarking the best practices
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foreign firms and Formation of Strong Networks among local firms resulting in the
statistical differences recorded. This could be attributed to inadequate understanding
of the concept underpinning those factors identified or the interest generated by this
concept. The result also revealed that the level of variability reduces as the level of
education increases as in the case of the 3rd ranked CSF-Capacity Building through
Education and Training. Professionals at the highest level of education agreed more
on this factor than those with the lowest level of education.

Main Findings of the CSFs Enabling Technology Spillovers.
The study revealed that ten (10) out of the nineteen (19) enabling factors identified
from literature as critical. It is believed that, for the local industry to imitate, compete
or hire the formal employees of foreign MNCs the first step must be a strategic decision
from the Top management of the organisations to pursue such tangent to achieve
growth. Furthermore, a clear regulatory framework for the construction industry is the
next step towards Technology Spillovers which will demand capacity building of the
stakeholders through education and training.

Benchmarking of the best practices of the foreign firms will be the step in the right
direction toward enabling Technology Spillovers as that will pushed the local firms to
attempt to demonstrate or imitate by doing.

Making a strong case for the local industry, the study highlighted that the current
incentives to the local firms in competition with the foreign firms are ineffective and
highly redundant hence the provision of incentives as asserted by Elmawazini &
Nwankwo (2012) is very critical to the successful Technology Spillovers.
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Meanwhile, the presence of the necessary support structures in the construction
industry, for the provision of information and institutional direction by government is
critical for Technology Spillovers. The need for subcontracting to the local firms by
the foreign firms which is hinged on the formation of strong network among the local
firms have been identified as critical to the success of Technology Spillovers.

The current nature and the quality of training for the workers of the construction
industry militate against Technology Spillovers and the urgent need for internal
Research and Development (R&D) by the local firms is tantamount to Technology
Spillovers. Even though some level of significance differences exist in the responses
of the professionals based on their demography on some of the CSFs identified, it
turned to suggest that they may be due to the differences in the organisational
perception and professional understanding of the various concepts underpinning those
factors. Professionals who have attained the highest level of education agreed more on
the rating of the factors than those at the lower level as higher education is expected to
result in higher knowledge and appreciation of concepts development.

SUMMARY OF THE CHAPTER
The chapter was focused on the analysis of the results of the secondary data obtained
from GIPC to arrive the nature of FDI within the Construction Industry through the
use of exploratory data analysis tables and charts. The second section delved into the
results of the analysis from the primary data obtained through the survey
questionnaires to arrive at the channels applicable to the construction industry as well
as barriers considered as severe and the Critical Success Factors through the use of
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Descriptive statistics of mean score, standard deviation and the Relative Importance
Index(RII).This section also accessed the significance of variations in the responses of
the respondents on their demography through hypothesis testing using Mann-Whitney
U for two variables and Kruskal Wallis H test for more than two(2) variables. It also
captures the discussion of the main findings of the results.
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CHAPTER FIVE
FINDINGS, CONCLUSION AND RECOMMENDATIONS
5.1 INTRODUCTION
The research explored the nature of Construction-related Foreign Direct Investment (FDI)
and its channels of Technology Spillovers in terms of the plausible channels, the barriers
militating against it and the CSFs enabling Technology Spillovers resulting from FDI in
the construction industry. The Chapter one of this research represents the general
introduction while Chapter two discusses the available literature on the nature of FDI, its
classification, the relationship in terms of ownership structure, the effects on the economy
as well as the concept of Technology Spillovers and its typologies. Chapter three delved
into barriers and the factors enabling Technology Spillovers. The chapter four highlighted
the methodology adopted for the study through the collection of primary data through
survey questionnaire and the secondary data from GIPC and its empirical analysis
captured consequently in chapter five. This chapter recapitulates the entire research and
presents the main conclusion, review of the research objectives, the contribution of the
research to knowledge and concluded with the recommendation for further research and
the limitation of the study.

5.2 FINDINGS ON RESEARCH OBJECTIVES
The aim of this research is to investigate Technology Spillovers from Foreign Direct
Investment in the Construction Industry and to achieve this aim as a novelty, the
research adopted four (4) key objectives.
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5.2.1 Objective 1-To identify the nature of Foreign Direct Investment in the Construction
Industry in Ghana.
Even though there has been massive drive by many economies particularly developing
economies over the years to attract Foreign Direct Investment towards infrastructure
development and to benefit from its direct and indirect effects, there is very little
literature providing empirical evidence of the state of these investments in the various
economies. Available literature from many of these developing economies often posits
the overall nature and trends of these FDI in these developing economies as an
aggregation of the various sectors. There was therefore the need to clearly identify the
nature of these FDI in the construction sector to give policy direction owing to the
uniqueness of the construction industry. An exploration of the available data on
Foreign Direct Investment at the Ghana Investment Promotion Centre was conducted
to identify the nature of such FDIs over the last decade.

The study adopted the exploratory data analysis through the use of charts, tables and
revealed an unstable and undulating nature of FDIs and with an average of 30 FDIs
over the last decade within the Construction Industry. The Real Estate subsector
represented about 54% of all investments, more than the main stream Building and
Civil and construction subsector. The majority of the FDI were wholly foreign owned
taking 64% of all such investment over joint ownership with local firms/investors in
terms taking them as subsidiaries or associates. This confirmed the growing trend of
foreign dominance within the construction industry.
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5.2.2 Objective 2-To identify the channels of Technology Spillovers resulting from
Foreign Direct Investment in the Construction Industry in Ghana.
The second objective is to identify the channels of Technology Spillovers applicable
to the Construction Industry. The objective was addressed by the critical and extensive
review of the extant literature on the possible channels of Technology Spillovers. The
literature posited four (4) main channels of Technology Spillovers as Competition,
Demonstration, Labour Mobility and Linkages (Forward and Backwards).Since many
of these channels were identified through investigation into the manufacturing
industry, professionals within the construction industry in Ghana were asked to give
their perception of these channels as to their applicability to the construction industry.

Using the mean score and the Relative Importance Index as well as Mann-Whitney U
and the Kruskal-Wallis H test, the study revealed the Demonstration channel as the
best channel applicable to the Construction Industry. The study showed that the
Technology Spillovers will be most effective through the imitation and learning by
doing of new Technologies exhibited by foreign multinational firms. The Competition
Channel, the Labour mobility channel and forward linkages are applicable channels
within the construction industry. Backward Linkages may not be able to cause
Technology Spillovers within the construction industry.

5.2.3 Objective 3: To Identify the barriers to Technology Spillovers resulting FDI within
the Construction Industry in Ghana.
The third objective is to identify the barriers that militate against the indirect
Technology transfer within the Construction Industry. The extensive and critical
literature review set the tone for the attainment of this objective. Several studies on

164

Technology Spillovers from both developed and developing economies were reviewed
majority of which focused on the manufacturing industry. Sixteen (16) potential
barriers were subsequently identified as factors that can militate affect the Technology
Spillovers. The unique nature of the construction industry vis-à-vis other sectors and
most especially the manufacturing industry necessitated the need to investigate these
barriers based on their level of severity against Technology Spillovers. Experienced
Professionals within the construction industry were asked to give their perception on
the severe barriers applicable to the construction industry.

Using the mean score and the Relative Importance Index as well as Mann-Whitney U
and the Kruskal-Wallis H test, the results of study revealed that out of the sixteen(16)
barriers identified from literature, nine(9) have been identified in this study as having
high level of severity to the Technology Spillovers. The study resuscitated the
argument and confirmed the low absorption capacity of the domestic firms due to lack
of internal R&D as the highest severe barrier that militate against Technology
Spillovers. Other barriers identified include; Low absorption capacity of domestic
firms due to Inadequate policies and regulations in the local industry; high level of
capacity gap between foreign and local firms, nature of organisational culture of local
firms, low absorption capacity of domestic firms due to the high cost and affordability
of technology of foreign firms, low absorption capacity of domestic firms due to
inadequate infrastructure in the domestic industry, low workforce motivation, low of
level of human capital development, low absorption capacity of domestic firms due to
nature of communication of new technology.
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5.2.4 Objective 4: To Identify the Critical Success Factors enabling Technology Spillovers
resulting from FDI in the Construction Industry.
The fourth objective was to identify the factors that are considered as critical for the
indirect transfer of Technology from the activities of foreign firms in a direct
investment within the construction industry in Ghana. The extensive and critical
literature review was undertaken to arrive at the possible factor for enabling
Technology Spillovers. Nineteen (19) factors were identified from the available
literature, most of which focused on the manufacturing industry which was considered
as enabling factors for the effective Technology Spillovers. The unique nature of the
construction industry vis-à-vis the manufacturing industry has brought to fore the need
to explore the Critical Success Factors (CSFs). Adopting a quantitative approach and
a survey style, experienced professionals within the construction industry were asked
to give their perception on the factors considered as critical to effective Technology
Spillovers within the construction industry.

Using the mean score and the RII as well as Mann-Whitney U and the Kruskal-Wallis
H test, the results of study revealed that, out of the nineteen(19) success factors
identified from literature, ten(10) have been identified in this study as critical/very
critical to the effective Technology Spillovers. The result indicated top management
strategic decision, provision of regulatory framework, capacity building through
education and training; benchmarking best practices of foreign firms; provision of
incentives to compete, presence of support structures and institution, subcontracting
to local firms, formation of strong networks among local firms, nature and quality of
training and more internal R&D by domestic firms as Critical Success Factors that
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will enable local firms to imitate, compete and employ former workers of foreign
firms.

5.3 FINDINGS OF THE RESEARCH
Other findings identified by this research in addition to the findings outlined in the
analysis and discussion of the results and the review of the research objectives include:


Foreign Direct Investment into the construction industry in Ghana has been
dominated by wholly foreign owned firms and concentrated in the real estate
sector. The implication is that many of the foreign firms may not be entering
into TT agreement with local firms as required by law and limiting the noncapital benefit of FDI, hence less technological development of the local
industry. This situation obviously gave credence to the need for Technology
Spillovers (indirect transfer) as the direct is currently hindered by the
dominance of the industry by a wholly foreign owned firms in FDI
relationship.



Local firms can make strategic decisions to take advantage of the presence of
foreign MNCs or firms within the construction industry through imitation and
learning by doing and even compete. Impliedly, demonstrating the activities of
the foreign firms through learning and replication of their new techniques,
management practices is a better option to deal with competition within the
construction industry. Technology Spillovers can become a major source of
Technology Transfer to the construction industry if management of local firms
take keen interest in the activities of foreign firms and make strategic decisions
to take advantage of FDI.
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Absorption capacity and the nature of organisational culture of the domestic
firms are major challenges to Technology Spillovers within the construction
industry. The ability to understand and learn the best practices exhibited by
foreign firms is as a result of lack of R& D activities of most local firms. Most
local firms are unable to fully identify and understand these advanced
techniques and management practices of foreign firms possibly due to low
drive for innovation. Additionally the supposed high cost of the advanced
technologies exhibited by the foreign firms limit the absorption capacity of the
local firms and restrict how much they can learn and replicate. The
organisation culture of the local firms limit the ability to imitate advanced
practices due to inadequate system and lack of conscious effort to develop and
sustain their activities. Therefore local firms which do not have adequate
systems in place for running their organisations therefore lack the required
capacity to learn from the activities of the foreign firms. Local firms with some
sort of systems and organisations seemingly find it difficult to adapt new
systems due to possibly due to compatibility issues of stakeholders.



The absence of a standard and unique regulatory framework for the
construction industry development has been projected again as a key barrier to
successful Technology Spillovers. Industry players have been advocating for
regulatory framework and unique standards for the construction industry in
Ghana to help demand for improved products and services within the industry.
The absence of an institution with a unified driving force for the development
of the industry have so far given room for mediocre standards and lack of
interest in new technologies even in the face of Spillovers.
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5.4 CONTRIBUTION TO KNOWLEDGE
This research has contributed to the theoretical knowledge on the concept of
Technology Spillovers within the construction industry in Ghana as novelty, exposing
the nature of foreign direct investment in the construction industry as well as the best
channels of indirect Transfer of Technology for the local industry.

The research has also filled the gap in knowledge on the barriers that pose severe
challenges to Technology Spillovers. The research also contributed to the knowledge
on critical issues to be considered so that local firms can benefit from advanced
technologies exhibited by the foreign multinational firms in Ghana without going
through any formal Technology Transfer Agreement which is currently a required by
GIPC Act in Ghana.

Furthermore, this research therefore has the potential to agitate the interest of industry
players and the academia in a move to exploit the concept of Spillovers in the
construction industry as a means of innovation diffusion and adoption which has
received massive literally work in the manufacturing industry.

5.5 RECOMMENDATION
The following recommendation has been made for Technology Spillovers within the
construction Industry.


There is the urgent need for the establishment of regulatory framework in the
form of Construction Industry Development Authority to regulate the activities
of both foreign and local firms and to provide more workable incentives to the
local firms to compete with the foreign firms. The demand for new and
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improved methods by industry standards will push local firms to search and
develop improved tools, techniques and management practices to meet the
requirement. Such move will create the exigency for the local industry
regulator to provide workable incentives for local firms which choose to
enhance their products and services through the use of improved technologies.
The presence of the Authority will monitor the activities of the foreign firms
as well and reward deserving new methods and develop the capacity to
compete for improved technologies and practices. A strong governmental and
stakeholder support is recommended if the full benefit of the efforts to attract
more Foreign Direct Investment (FDI) is to be realized in the construction
industry.


The concept of Spillovers should be included in the education curriculum of
higher education and professional development for construction firms/business
development. This is necessary because the research revealed that majority of
the Foreign Direct Investment firm in Ghana are wholly foreign owned. Hence
the current regime of Technology Transfer through the formal agreement with
foreign firms is ineffective. Additionally, the work by Fordjour(2015) revealed
the indirect transfer mode of technology as the preferred medium within the
country industry in Ghana. More R&D into the concept of Spillovers is the
step towards successful construction industry development in Ghana.



Local firms must move from their comfort zone to take strategic decisions to
position their firms to imitate the technologies being exhibited by the foreign
firms through learning by doing and competition. The strategic decision of
management will engineer the need to raise the capacity of the businesses or
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firms to absorb new skills and management practices through R & D and the
re-orientation of their organisational and working culture.


Competition should be seen as means of Technology Spillovers rather than
threats to the local industry hence local firms should benchmark the best
practices of the foreign firms. A strong local network is advocated for the
various business areas of the Construction Industry. Local firms are
encouraged to form collaboration to compete with foreign firms.

5.6 FUTURE RESEARCH
Future research is suggested for the following areas


A case study of Technology Spillovers of Foreign Direct Investment firms and
projects on the construction industry.



Technology Spillovers for FDI firms in Public Private Partnership (PPP)
project in Ghana.



The Implications of organisational culture, workforce motivation, personnel
development on Technology Spillovers in the construction industry.



The absorption capacity and Technology Spillovers dynamism.

5.7 LIMITATION OF THE RESEARCH
The following have been identified as limitation;


This research did not cover firms in FDI relationship and all the stakeholders
of the construction industry due to time constraint.
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5.8 SUMMARY OF CHAPTER
The chapter provides a summary of the findings of this research as a contribution to
knowledge thereby filling the research gap while providing answers to the research
question. It presented the review of the research objectives leading to the main findings
and the contribution to knowledge. The recommendation and the direction for future
research have been provided in this section as well as the limitation.
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APPENDICES
APPENDIX 1-REQUEST FOR DATA
The Chief Executive Officer,
Ghana Investment Promotion Centre,
Public Services Commission Building,
P.O.Box M193,
Ministries - Accra.
Dear Madam,
REQUEST FOR DATA- FOREIGN DIRECT INVESTMENT IN THE
CONSTRUCTION INDUSTRY IN GHANA
We wish to request for data on Foreign Direct Investment in the Construction Sector
in Ghana covering the period of the year 2005-2015 AD. The data should include the
following:
1. List of all Foreign Direct Investment and estimated value of investment in the
construction sector for the period
2. .Area of Investment
3.

Details of the nature of Foreign Direct Investment relationship i.e. whether


Associates of Multinationals(more than 10% and less than 50% foreign
ownership)



Subsidiaries of Multinationals -(more than 50 and less than 100% foreign
ownership)



Branches of Multinationals- (100% foreign ownership)

4. Details of the Foreign Direct Investment Classifications by way of entry into
the construction sector over the period for each investment


Merger & Acquisitions



Greenfield Investment



Financial Restructuring



Capital Extension

The purpose of this request is to enable us identify the nature of Foreign Direct
Investment in the Construction sector over the period through secondary data in aid
of the Postgraduate Research works and titled “An Investigation into Construction
Related Foreign Direct Investment and Technology Spillovers” .The aim of the
research is to investigate Technology Spillovers resulting from Foreign Direct
Investment in the Ghanaian Construction Industry.
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As part of our ethical rules, information obtained will be solely for academic purpose
and only consolidated summary will be publish.
We will be very grateful if your centre can provide us with the above data to assist in
our research. Counting on your usual cooperation.
Thank you.
Yours Faithfully

Kenneth Wonder Tsinyo

Dr. De-Graft Owusu-Manu

MPhil Construction Management Student

Supervisor

Department of Building Technology

Department of Building Technology

College of Arts and Built Environment

College of Arts and Built Environment

KNUST, Kumasi

KNUST, Kumasi

kennwonder@yahoo.com

d.owusumanu@gmail.com

kwtsinyo.carp@st.knust.edu.gh

d.owusumanu.cap@knust.edu.gh

0242125598
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APPENDIX 2-SURVEY QUESTIONNAIRE
KWAME NKRUMAH UNIVERSITY OF SCIENCE AND TECHNOLOGY,
KUMASI
COLLEGE OF ARTS AND BUILT ENVIRONMENT
DEPARTMENT OF BUILDING TECHNOLOGY

Dear Sir/Madam
QUESTIONNAIRE SURVEY-AN INVESTIGATION INTO CONSTRUCTION
RELATED FOREIGN DIRECT INVESTMENT AND TECHNOLOGY
SPILLOVERS
I am currently conducting a study into Technology Spillovers resulting from Foreign
Direct Investment in the Ghanaian Construction Industry. The study focuses on the
channels of Technology Spillovers resulting from Foreign Direct Investment (FDI),
Barriers to Technology Spillovers and the Critical Success Factors to enabling
Technology Spillovers in the Construction Industry in Ghana.
As part of the study, I am conducting a questionnaire survey to seek input from
Professionals in the Construction Industry on their perception on Technology
Spillovers from Foreign Direct Investments in the Construction sector in Ghana. Since
only limited number of Professionals in the industry are sampled, your experience and
expertise on the subject are most important to this research. The research will provide
information on the channels of Technology Spillovers applicable to the construction
Industry as well as the possible barriers and offer recommendations on the diffusion
and adoption of advanced technologies adopted by Multinational Corporations
(MNCs) in Foreign Direct Investment to the local industry.
Your response will be treated as STRICTLY CONFIDENTIAL. The information
will be used as part of a University research. Only a consolidated summary of the
results may be published i.e. no names of individual respondents will be referred to
and only the aggregate group will be reported. A summary of the findings will be made
available to you upon request.
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I understand the survey will take portions of your valuable time. But I urge you to
participate as your expert contribution is valuable to the success of this research
Please return the completed questionnaires to me through kennwonder@yahoo.com.
You can also contact me on phone number +233 242 125598.
Thank you very much for your participation in the survey.
Yours Sincerely,
Project Supervisor
Kenneth Wonder Tsinyo

Dr De-Graft Owusu-Manu

MPhil Student

Senior Lecturer

Department of Building Technology

Department of Building Technology
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SURVEY QUESTIONNAIRE

BRIEF BACKGROUND TO CONCEPT OF
INVESTMENT AND TECHNOLOGY SPILLOVERS

FOREIGN

DIRECT

Foreign Direct Investment: Foreign Direct Investment (FDI) refers to any investment
by an enterprise or a firm (foreign investor mostly Multinational Corporations (MNCs)
in another country allowing them to acquire ownership in terms of voting power
enabling them to either have significant influence and/or management control over
the new firm or enterprise in the domestic country.
Technology Spillovers: The unintentional or indirect diffusion of Technology (skills,
techniques, management practices etc.) from Foreign Multinational Corporations
(MNCs) as an externality (fallout) or effects of FDI to the local industry without any
formal arrangement.
Researchers have argued that the presence and the activities of Multinational
Corporations (MNCs)/ in a Foreign Direct Investment relationship will generate
externalities/effects in the form of Technology Spillovers to the benefit of the local
industry even without any formal arrangement or agreement for this transfer to occur
between foreign enterprises/firms and local/domestic one.
However, many of these studies have focused on the Manufacturing Industry where
there are extant literature vis-à-vis very little research in the construction sector. The
unique nature of the Construction Industry has underscored the need to investigate this
concepts for an in depth understanding and application in the construction Industry
which is expected to benefit massively from FDI for infrastructure development.
.
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SECTION A: BACKGROUND INFORMATION
The section below seeks to capture the background information of the Respondents to
this survey and I encourage you to fill all the questions applicable to you as it will help
in determining the reliability of the survey.
1. What is the status of your Organisation? Please select ☒ only one.
☐ Construction Firm
☐ Consultancy Firm
☐ Client Organisation
☐ Any Others, Please specify
2. Which of these best describes your profession?
☐Architecture
☐Engineering
☐Surveying
☐Project Management
☐Others, please specify
3. Which of these best describes the name of the Professional Body
☐Ghana Institute of Architects
☐Ghana Institution of Engineers
☐Ghana Institution of Surveyors
☐Project Management Institute
☐Others, please specify
4. What is your highest level of Education? Please select ☒ only one
☐HND
☐Bachelor
☐Post Graduate Diploma
☐Masters
☐Doctorate
5. How long (years) have you been working in the construction industry in
Ghana? Please select ☒ only one
☐Less than 5years
☐6-10years
☐11-20years
☐Above 20years
6. How will you describe the level of your knowledge of the concept of Foreign
Direct Investment?
☐Very Low
☐ Low
☐ Moderate
☐High
☐Very High
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7. Have you had any contact with the activities/operations of Foreign
Multinational Corporations in Ghana?
☐Yes
☐No
8. Have you been involved in any Foreign Direct Investment projects in Ghana?
☐Yes
☐ No
SECTION B: CHANNELS OF TECHNOLOGY SPILLOVERS FROM FDI IN THE
CONSTRUCTION INDUSTRY
Below are some of the channels through which FDI foreign firms can unintentionally
diffuse Technology to Local firms. From your experience, please indicate your agreement
the best channel applicable to the construction industry in Ghana by indicating your
agreement by ticking ☒ using the scale below.
1-Highly Disagree 2-Disagree 3-Neutral 4-Agree 5-Strongly Agree
A
A.1

Channels
Competition channel
Foreign firms engage in competition with the local
firms which then pushes the local firms to develop
newer skills and techniques to stay in business.

B

Demonstration channel

B.1

Local firms tend to adopt new technologies
exhibited by foreign firms by imitating them
through learning by doing

C

Labour Mobility channel

C.1

Local firms engage the former employees of
foreign firms who have been trained by the
foreign firms

D

Linkages

D.1

Backward Linkages through the supply of inputs
to the foreign firms and the foreign firms provide
training and assistance to local firms to meet their
standards
Forward Linkages through supply of inputs from
foreign firms to the local firms
Any Other, Please specify

D.2
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1

2

3

4

5

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐
☐

☐
☐

☐
☐

☐
☐

☐
☐

SECTION C: BARRIERS TO
CONSTRUCTION INDUSTRY

TECHNOLOGY

SPILLOVERS

IN

THE

The table on the below shows some the barriers to Technology Spillovers. Please
indicate from your experience in the industry, the degree of severity of these factors
as applicable to the construction industry by ticking☒ where appropriate in the table
below as per the scale
1-Not Severe 2-Less Severe 3-Moderately Severe 4-Severe 5-Highly Severe
1

2

3

4

5

☐

☐

☐

☐

☐

A.2

Barriers to Technology Spillovers from FDI
Low Absorption capacity of domestic firms due
to
Cost and affordability of technology of foreign
firms
Availability and supply of technology

☐

☐

☐

☐

☐

A.3

Lack of demand for improved technology

☐

☐

☐

☐

☐

A.4

Inadequate Infrastructure in the domestic industry

☐

☐

☐

☐

☐

A.5

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

A.7

Inadequate Policies and regulations in the local
industry
Lack of Labour readiness to adopt new
technology
Low Workforce motivation

☐

☐

☐

☐

☐

A.8

Nature of communication of new technology

☐

☐

☐

☐

☐

A.9

Lack of Research and development by domestic
firms
Low level of human capital development

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

A
A.1

A.6

B
C
C.1

E

Level of Capacity Gap
High level of capacity gap between foreign and
local firms
Low level of capacity gap between the foreign and
local firms
Level of Competition
Low level of competition between foreign and
local firms
High level of competition between local and
foreign firms crowding out domestic firms
Nature of Organisation culture of local firms

F

Origin of the Foreign Firms

G

Others……….please specify below

C.2
D
D.1
D.2
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SECTION

D: CRITICAL SUCCESS FACTORS
TECHNOLOGY
SPILLOVERS
CONSTRUCTION INDUSTRY

ENABLING
IN
THE

The table on below shows the success factors for enabling Technology Spillovers from
Foreign Direct Investment. Please indicate from the table the degree of importance of
these factors as applicable to the construction industry by ticking☒ where appropriate
in the table below as per the scale.
1-Not Critical, 2-Less Critical, 3-Moderately Critical, 4-Citical, 5- Very Critical
Factors
1
2
3
4
5
A
Organisational
A.1 Top Management strategic Decision
☐
☐
☐
☐
A.2

Ownership Structure of firms

☐

☐

☐

☐

☐

A.3

Firm Size and Age

☐

☐

☐

☐

☐

A.4

Trade Orientation of Foreign Firms

☐

☐

☐

☐

☐

B

Human Resource Development

B.1

☐

☐

☐

☐

☐

B.2

Capacity Building through Education and
Training
High Technology Gap

☐

☐

☐

☐

☐

B.3

Low Technology gap

☐

☐

☐

☐

☐

B.4

Improved Labour Market Conditions

☐

☐

☐

☐

☐

B.6

The nature and quality of Training

☐

☐

☐

☐

☐

B.7

Labour Structure of the Industry

☐

☐

☐

☐

☐

C
C.1

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

☐

C.2

Research and Development
Continuous Internal Research and Development
by Foreign Firms
Internal Research and Development by Local
Firms
Partnering and Collaboration
Formation of Strong Networks among local
firms
Subcontracting to local firms

☐

☐

☐

☐

☐

C.3

Linkages for supply of Inputs to foreign firms

☐

☐

☐

☐

☐

C
C.1

Governmental Support
Presence of support structures and institutions

☐

☐

☐

☐

☐

C.2

Provision of Incentive to local firms to compete

☐

☐

☐

☐

☐

C.3

Provision of Regulatory Framework

☐

☐

☐

☐

☐

C.4

Benchmarking best practices of foreign firms

☐

☐

☐

☐

☐

C

Others please
specify………………………………..

C.2
C
C.1
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☐

☐

☐

☐

☐

Please use the space provided for any further comments how to ensure Technology
Spillovers from Foreign Direct Investment in the Construction
Industry………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
…………………………………………………………………………………………………
………………………………………………………………………………………………..

End of Questionnaires. Thank you for your participation
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