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Abstract

Academia and industry research enables researchers to conduct research
projects that are more relevant to current business practices and context. Al-
though, several construction research works have been done by the academics
in the tertiary institutions in Ghana, it is sad to know that, a large number of
these research works have not moved from the pure stage to the applied stage.
This study seeks to establish the imperative of academia and industry colla-
boration in building research in Ghana. A total of 116 construction practising
professionals consisting of Ghana Institute of Construction (GIOC) corporate
members (QS, Architects, Engineers and so on) from the industry, and aca-
demics from tertiary academic institutions (That’s, Lecturers from KNUST
and UEW) that run postgraduate construction programmes in Ghana as at
February 2016 constituted the respondents for this study. Census and syste-
matic sampling techniques were used for the sampled population. Descriptive
statistics was employed in the data analysis for the mean and standard devia-
tion (SD) score values of variables. The most imperatives for academia and
industry collaboration were found to be: ensuring research findings solve so-
cio-economic and development problems, the intermittent collapse of build-
ings, support for the local industries to produce quality materials locally to
feed the construction industry, proper contract documentations and admin-
istration. This research would bring to light the urgent issues in the construc-
tion industry that calls for greater collaboration between the academia and
industry in Ghana. It reveals a deeper understanding on the need for colla-
borative research in the Ghanaian construction industry, by providing the
most imperatives to academia-industry collaborative research in Ghana.
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1. Introduction

Academia and Industry collaborations can simply be explained as the pairing of
discovery and dissemination of knowledge for the creation of products and ser-
vices [1]. When properly structured, the final reward of the collaboration of the
public and society far exceeds the combined effort of the partners; it leads to
improvement on the standards of living, economic growth, and improvement in
humanity and intellectual development [1]. Nevertheless, collaboration often
comes with some challenges in terms of costs and reward to all participants.
Academia has the benefit of getting more funding from industry through colla-
boration [2]. The Industry on the other hand has the benefit of getting access to
innovation and discoveries from academia research [2].

The Ghanaian construction industry is faced with many challenges with some
of the reasons being due to lack of formal collaboration between the academia
and industry in the area of construction research. The academia is faced with
constraints regarding resources, funding, material, laboratories, equipment and
so on for research, teaching and training of professionals, yet the industry has
the ability to help in the provision of such facilities. The numerous research
works ongoing in the academic institutions every year in the tertiary institutions
are not fully utilised by the industry. Yet the industry is faced with several chal-
lenges such as: the collapse of buildings intermittently in Kumasi and Accra, the
major capital cities in Ghana, revealing the high degree of incompetencies and
problems within the Ghanaian construction industry that calls for attention and
redress by all stakeholders in the industry to forestall any unforeseen calamity
[3]. In realistic terms, the academia sometimes is unable to identify the actual
needs or problems faced by the industries; however, the industry does not share
their problems or needs with the academia to address. Nevertheless, it is an es-
tablished fact that the collaborative effort between the academia and industry
can make meaningful contribution to improving industry performance of na-
tions [4].

The objective of this research seeks to establish the imperatives for academia
industry collaborative research in the construction industry which would go a
long way to foster the need for stronger construction research collaboration be-

tween the academia and industry in Ghana.

Nature of the Ghanaian Construction Industry

The Academia and Industry are the main key players in the Ghanaian construc-

tion industry. The academia is made up of Tertiary Institutions that is; Universi-

DOI: 10.4236/jbcpr.2018.64013

186 Journal of Building Construction and Planning Research


https://doi.org/10.4236/jbcpr.2018.64013

D. M. Dok Yen et al.

ties, Technical Universities & Polytechnics Building and Civil Engineering Fa-
culties, Research institutions, for example, Building and Road Research Institute
(BRRI), Council for Science and Research Industry (CSRI) and so on, Technical
and vocational schools that run building craft programmes.

The role of the academia is teaching and training of construction professionals
(ie, Quantity Surveyors, Architects, engineers, etc.) to feed the construction
industry. The academia also conducts construction research to contribute to
knowledge, innovations, problem-solving, etc. to the industry and society as a
whole.

Whilst, the industry is also made up of Professional Bodies such as; Ghana In-
stitute of Surveyors (GHIS), Ghana institute of Architects (GIA), Ghana Institutes
of Construction (GIOC), Ghana Institute of Engineers (GHIE), and so on consist-
ing of (Quantity Surveyors, Architects, Engineers, and so on and so forth), also,
industry players such as; government, donors, contractors, consultants, Engi-
neers, manufacturers, suppliers, skill and unskilled labour, etc., the Laboratory’s,
survey departments, Land Commission and Town and Country Planning. The
industry is responsible for the construction, consulting, supervision, monitoring,
contract documentations, etc. that are all aspects of production of construction
products in the country, they are also responsible for all paper documentations,
testing, and consulting and so on that are from pre-contract and post-contract
stage in construction. They are responsible for absorbing or employing the pro-
fessional’s trained from the academia and converting their theoretical knowledge
acquired from the academia into real problem solving for the production of con-
struction products.

However, the Ghanaian construction industry is faced with many challenges
with some of the reasons been due to lack of formal collaboration between the

academia and the industry in the area of construction research.

2. Theoretical Framework

Researcher collaboration may come as a result of several diverse reasons among
partners. Some of these may be to enhance the visibility and recognition of re-
search partners [5]. To enable partners get the opportunity to use equipment
they cannot afford or get access to, but through the benefit of collaboration [6]
and [7], or for the purpose of obtaining some new ideas or innovation as well as
expertise needed for research [8] and [9]. According to [10], significant influen-
cing factors for collaborative working may include partners having a common
goal and priorities, by engagement of stakeholders, common vision, developing
trusting relationships among partners, having a good form of communication
and setting a clear definition of procedures for collaboration and interoperability
standards. Also in a similar view, culture dimension, working environment fac-
tors, the structure of collaboration, equipment for use, process factors, availabil-
ity of technology, communication and resources were found to be the influen-
cing factors for collaboration [11] [12] [13] [14].
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Nevertheless, effective collaboration does not necessarily result from the im-
plementation of information technology systems alone [15] and [16], unless the
organisational/institutions and human resources issues are taken into considera-
tion during implementations. Therefore, methods based on pure information
technology during collaboration are bound to be ineffective [10].

Collaborative research instructs partners to contribute with the understanding
to adjusting to suit the research methodologies at any point in time when the
need arises. It also requires the combined efforts in reviewing to solve diverse
problems when they arise. Again, partners in collaborative research may jointly
fund research projects or seek sponsorship together [17]. Also, collaborative ap-
proach is necessary to combine the energies of the construction industry and in-
stitutions to coordinate research effort for the future needs of the construction
industry [4]. An organisation may also go into collaboration due to pressure
demand by their stakeholder groups, customer demand or authority regulations
[18].

2.1. Types of Imperatives for Collaborative Research

According to [19] the imperatives for collaborative research includes among
others such as, asymmetry reciprocity, stability, economic efficiency, legitimacy

collaboration and so on.

2.1.1. Asymmetry Collaboration

[19] referred to asymmetry as the kind of collaborative forces that drive organi-
sations/institutions to venture into collaboration with their main agender been
to have dominion or control over their partners (organisations/institutions) or
its resources such as technology, raw materials, expertise, and so on. Asymmetry
often has a relation with unequal distribution of authority/power among orga-
nisations/institutions even when they are into collaborative relationship. This
form of collaboration, therefore, creates the room for some form of domination

or authority of one party over other organisations or institutions.

2.1.2. Reciprocity Collaboration
Reciprocity is the reverse of asymmetry for collaboration. [19] stated that the
reasons for reciprocity rely on the emphasis of coordination, cooperation, and
collaboration between institutions/organisations, more than the domination,
dominance, and control of organisation over each other [20]. The determinants
of this kind of collaboration are the motivation to join forces for the principles of
pursuing a mutual end, benefit or interest among partners; all parties deliver the
power to function equally and no governing body/institution has dominion over
the other [19].

Generally, collaboration offers partners better ways of doing things, increase
productivity and services [21] and [22].

[23] study showed that academia and industry collaborative research projects

can produce more scientific outputs compared to those without the partnership;
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however, it was based on the condition of intense and well executed research.
One of the potential benefits of collaborative research is the capability of pro-
ducing practical knowledge through effective synergy between academics and
practitioners [24]. [25] pointed out that research collaborations between univer-
sities and industries provide opportunities to enhance knowledge and to advance
technologies. Also, research collaborations between academic researchers and
industry practitioners enable researchers to conduct research projects that are
more relevant to current business practices and context [24]. Moreover, when
practitioners who have participated in collaborative research return to their or-
ganisations, they could be a focal point in disseminating and implementing the
research results within their organisations. From an academic perspective, re-
searchers involved in collaboration tend to produce more publications and their
publications have more acceptance rates than other researchers due to the en-

hanced competence [26].

3. Methodology

The compass of this research was constrained to a workable representation of
the population by capturing only practising professionals directly within con-
struction academia/industry in Ghana. Academics from tertiary institutions that
run postgraduate construction programmes in Ghana as of February 2016 were
sampled for this study. The Building Technology Department of KNUST-Kumasi
was selected because they run MSc/MPhil/PhD in construction management and
Building Technology, and also the Department of Construction and Wood
Technology, University of Education, Winneba-Kumasi was selected as part of
the sub-population sample for Academia because it also run’s MPhil Construc-
tion Technology and M. Tech.-Construction. These two were selected from the
academia, because they are responsible for training and conducting higher level
construction research works more frequent which can be applied or imple-
mented in the construction industry. Therefore, they are in the position to make
effective contributions to this research study. The sub-population sample of the
industry consisted of corporate members of the Ghana Institute of Construction
(GIOC) as part of this research, since this is the only professional body in Ghana
that brings together all the professionals from across all sectors that are directly
linked to the construction industry (such as, Quantity Surveyors, Architects,
Construction Engineers, and so on). These are professionals who supervise the
day-to-day construction activities in the Ghanaian construction industry. The
logic behind the selected respondents was to ensure that the study has a repre-
sentation of the major stakeholders in construction academia/industry that can

make significant contributions to the aim and objective of this study.

3.1. Population Sample for the Study

Considering the nature of this research, the sample frame was consist of a popu-

lation of practising professionals such as practising professionals in the building
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construction industry (Ze., Quantity Surveyors, Architects, Engineers, etc.) and,
practising construction researchers such as lecturers in tertiary postgraduate in-

stitutions who run construction programmes in Ghana, as can be seen in Table 1.

3.2. Sampling Technique Adopted for the Study

3.2.1. Census Sampling
This type of sampling technique was used to provide an opportunity for a level
platform for all the professionals within the academic institutions selected for

this research, who were only twenty-eight (28) respondents.

3.2.2. Systematic Random Sampling

Systematic sampling technique was adopted for the data collection from the in-
dustry by selecting the first 6th member of GIOC members on the list of the
GIOC cooperate members and every 6th on the list until the number of mem-

bers was up to the required sample size needed for the study.

3.3. Design of Questionnaire (Sequence & Wording)

The questions were designed such that, each was comparatively short, simple
and easy for respondents to answer. They were structured to proceed in logical
sequence moving in order of the study for easy understanding to respondents of
the content and also to make it easy for research analysis. The shape of the ques-
tionnaire were designed such that respondents were asked to rank variables to
determine the most imperatives variable of academia-industry collaborative re-
search among twenty-nine (29) factors, each had a rank from 1 - 5 using the Li-
kert scale. They were ranked 1 - 5 with Key: 1 = Disagree, 2 = strongly disagree,
3 = Not sure, 4 = Agree, 5 = strongly agree, as a means for brief direction for

respondents to give their opinion by ticking one rank on each variable.

3.4. Mode of Questionnaire Administration

The administering of questionnaires was done by mail with follow-up telephone

Table 1. Population for academia-industry.

POPULATION
ACADEMIA
Department of Building Technology, KNUST-Kumasi, Ghana 15
A Faculty of Construction & Wood Technology, UEW-Kumasi, Ghana 13
Sub-population (A) 28
INDUSTRY
Ghana Institute of Construction (GIOC) 710
’ Sub-population (B) 710
Total (A + B) 738
Researcher’s survey (2016).
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calls to respondents who were distanced from the researcher as well as those who
were too busy or it was difficult to get them face-to-face. The mailing enabled
the researcher to cover a large number of its targets within the shortest period of
time at a very low cost. A total of one-hundred and thirty (130) questionnaires
were distributed to respondents; out of this one-Aundred and two (102) ques-
tionnaires were sent to professionals in the industry and the remaining twen-
ty-eight (28) questionnaires to the academician. Even though, one-hundred and
sixteen (116) respondents were the target sample size set for this research, four-
teen (14) extra was added to the respondents to run it up to 130 to make good
for none return questionnaires, and also as a means of factor of safety to take
care of the frustration and complexity in getting data from respondents based on

previous similar studies.

3.5. Data Collected

A total of seventy-nine (79) retrieved questionnaire were answered by respon-
dents out of the one-hundred and thirty (130), sixty-three (63) from the industry
and sixteen (16) from the Academia. Though the target returns were to use the
systematic approach to work with the first eighty-eight (88) respondents from
the industry data and all of academia, the retrieved responses unfortunately was
not up to 88. Therefore, all the sixty-three (63) questionnaires from the indus-
try, plus the sixteen (16) from academia were used for the analysis of this re-

search.

4. Analysis and Discussion
4.1. Analysis of Data on Imperatives of Collaboration

According to [27] and [28], a variable was deemed to be crucial or imperative for
collaborative research if it scored a mean value of >2.5 while variables with mean
values < 2.5 were deemed not crucial or trivial for collaborative research and
therefore were automatically rejected. On the contrary, where two or more va-
riables had the same mean; the one with the lowest Standard Deviation (SD) was
considered to be the most crucial or the most imperative in ranking [27] and
[28]. Table 2 is an illustration of the variables that were considered to be the
imperatives of collaborative research. By observation, it can be clearly seen that
all the variables had mean score values ranging from 3.0 and above, signifying all
the 29 factors in Table 2 were the imperatives for academia and industry colla-
borative research in the construction industry in Ghana.

However, the result shows that the number one most imperative factor for
collaborative research was for the purpose of solving socio-economic and devel-
opment problem through collaborative research findings because this factor
scored the highest mean value of 4.6456 than all the others, Environmental con-
siderations, e.g., land degradation, air and water pollution, loss of habitats, was
the second (2nd) most crucial imperative, also with a mean value of 4.2785,

thirdly (3rd) was Intermittent collapse of buildings was the second most crucial
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Table 2. Imperatives of collaboration.

Descriptive Statistics

N Min. Max. Mean Std. Deviation  Rank

To solve socio-economic and development problem through collaborative

research findings 79 3.00 5.00 4.6456 0.53200 1st
Environmental considerations, e.g., land degradation, loss of habitats, air

and water pollution 79 1.00 5.00 4.2785 1.01194 2nd
Intermittent collapse of buildings 79 1.00 5.00 4.2658 0.95688 3rd
Support for the local industries to produce quality materials locally to feed

the construction industry 79 1.00 5.00 4.2532 0.85438 4th
Need for Training of professionals and artisans 79 2.00 5.00 4.2278 0.76710 5th
Proper contract documentations & administration of projects 79 2.00 5.00 4.2278 0.78364 6th
Risk sharing, access to innovation and technology 79 1.00 5.00 4.2025 1.01754 7th
Complexity in construction of modern buildings designs 79 2.00 5.00 4.1772 0.81271 8th
For data and information sharing 79 2.00 5.00 4.1646 0.79147 9th
A shared vision ,common goal and priorities 79 3.00 5.00 4.1266 0.80650 10th
To break down barriers among institution and industry 79 2.00 5.00 4.1139 0.73358 11th
The motivation to boost productivity as well as increase economic growth 79 1.00 5.00 4.0886 0.85019 12th
Project planning & site management 79 1.00 5.00 4.0759 1.05942 13th
Building trusting relationships among partners 79 2.00 5.00 4.0759 0.79698 14th
Increase demands for customer information and satisfaction of

construction products 79 2.00 5.00 4.0633 0.89646 15th
Response to market demand, resource efficiency and client requirements 79 2.00 5.00 3.9747 0.78405 16th
To set a definition of procedures for collaboration/work, clear 79 2.00 5.00 3.8861 0.78426 17th
To solve complexity of some research problems 79 1.00 5.00 3.8608 1.04678 18th
For commitment of adequate resources from partners 79 1.00 5.00 3.7848 0.91527 19th
To come out with a good form of communication procedures 79 2.00 5.00 3.7342 0.84290 20th
Publish a journal article, business issues and other expectations 79 1.00 5.00 3.7089 1.07598 21st
Enhance the visibility and recognition of research partners 79 1.00 5.00 3.6835 1.08065 22nd
Massive continual increase in housing deficit 79 1.00 5.00 3.6835 1.08065 23rd
High cost of construction products 79 1.00 5.00 3.6709 0.99642 24th
Pressure exerted on institution/industries by their stakeholder groups 79 1.00 5.00 3.5949 0.96767 25th
High importation of construction materials 79 1.00 5.00 3.4557 1.22785 26th
The desire to have dominion or power over other’s resources such as

technology, raw materials, expertise etc. & 1.00 >:00 3.3038 1.10191 27th
To be seen by others as legitimate 79 1.00 5.00 3.3038 1.14751 28th
To enable partners get the opportunity to use expensive equipment they 79 100 5.00 3.0380 117061 29th

cannot afford or get

Researcher’s survey (2016).
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imperative, also with a mean value of 4.2658, fourth (4th) most imperative was
support for the local industries to produce quality materials locally to feed the
construction industry with mean value of 4.2532.

Need for Training of professionals and artisans with SD of 0.76710 was the
next highest as the 5th, followed by Proper contract documentations & adminis-
tration of projects with SD 0.78364 as 6th. Even though the 5th and 6th both had
the same mean score of 4.2278, yet still the most considering imperative factor
was established using their different standard deviation as stated earlier, where
two or more variables have the same mean the SD can be used to give a clear dis-
tinction by their variation or divergence of respondents opinion on a factor. The
smaller the SD, the higher the consistency of the variable since there is little in
disagreement of opinion. While higher SD implies large divergence or inconsis-
tency in opinions, therefore, the result may be unreliable because of the large
variations in opinions making it weak.

The last column on Table 2 highlights the most crucial imperative factors, by
ranking all the variables in descending order from the most crucial to the least
imperative variables for collaborative research using their mean and standard
deviation values. Thus, as follows, Risk sharing, access to innovation and tech-
nology (7th with mean 4.2025), Complexity in modern designs construction
(8th, mean 4.1772), Again, for data and information (9th, mean 4.1646, SD
0.79147), and a shared vision, common goal and priorities (10th, mean 4.1646,
SD 0.80650). It should be noted that the 9th and 10th variables had the same
mean value; therefore, the SD was used to make a distinction among them, also,
to break down barriers among institutions and the industry (11th, mean 4.1139).
This continues respectively as can be seen easily in descending order on the
ranking column of the table explicitly presented from 1st to 29th on all the fac-
tors. To enable partners get the opportunity to use expensive equipment that is
not under their control had the least mean of 3.0380, explaining why is 29th on
the ranking.

4.2. Discussion on Analysis on the Imperatives of Collaboration

Studies conducted by [17] [19] [29], and affirmed collaborative research as a ne-
cessary tool to overcome some degree of risk, accountability as well as the com-
plexity of some research problems, through sharing or spreading among part-
ners to merge their expertise and resources to assure that research findings solve
socio-economic and development problems and making it easier than an indi-
vidual establishment or administration can deal with [30] [31] and [32] were of
the same view that, the imperatives of collaborative research include; inappro-
priate contract conditions, incomplete contract documents, materials control on
the site, lack of skilled labour, project planning and site management, technical
know-how, environmental considerations, excessive resource consumption, land
degradation, loss of habitats, air and water pollution, and high energy usage. Al-

though, [6] and [7] study identified one of the key benefits to academia-industry
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to be enabling academia to get opportunity to use expensive equipment of the
industry they cannot afford or get, the result from the study gives a contrary
view to this point. This is shown clearly on Table 2 with enabling partners (aca-
demia) to get opportunity to use expensive equipments they cannot afford or
get, considered to be the least imperative to academia-industry collaborative re-
search in the Ghanaian construction industry ranked 29th with the least mean
value of 3.038. [3] opined, the intermittent collapse of buildings in the two major
capital cities in Ghana, the high cost of building materials, inadequate support
for the local industries to produce quality materials locally to feed the construc-
tion industry, also the problems and inefficiencies in the construction industry
in the country. These inefficiencies and many other imperatives call for imme-
diate attention and redress, partly through the initiative of academia and indus-
try collaborative research, and networking with the government and all industry
stakeholders to salvage the situation. In a similar study, numerous researchers
such as [10] [19] [26] [33] revealed that a common goal, shared vision, benefit to
partners, equal powers to function, to achieve a “win-win” agenda and so on,
there would be the need for all the various partners in a collaborative research
agenda to align their individual resources towards a common aim that serve the

interest of all partners.

5. Conclusions/Recommendations

The main objective of this research was to establish the most imperatives factors
for academia-industry collaborative research in the Ghanaian construction in-
dustry. The study revealed that the most imperatives for academia-industry col-
laborative research in the construction industry is to solve socio-economic and
development problem through collaborative research findings, environmental
considerations for instance; land degradation, loss of habitats, air and water pol-
lution, and intermittent collapse of buildings were discovered to be the major
imperatives scholars and industry players that should make concrete effort to
come out with finding relevant to support the local industries to produce quality
materials locally to feed the construction industry among others.

The researchers recommend that academia and industry should start collabo-
ration in applied research areas that address immediate needs in the Ghanaian
construction industry such as, how to reduce the housing deficit in Ghana, as
well as how to come out with alternative local or indigenous material to compete
with foreign materials to serve the construction needs of Ghana.

Furthermore, future research should be directed towards findings to come out
with high quality building constructions at low cost, how to set best construction

practices, and ways to produce energy efficiency buildings among others.
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