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ABSTRACT

This study advances the knowledge in the field of research based innovations, in terms of
prerequisites, specific to construction management context. Previously, the enhanced role of
academic research in realising innovations through various reciprocals among universities,
regulatory bodies, and industries was presented via Triple Helix Model (THM).
Successively, the model has been explored to a great extent concerning many economic
sectors. In parallel, developing knowledge based construction economies has become a
mainstream theory in response to the lack of research activities within the construction
organisations. Consequently, a paradigm-shift in the field of built environment research has
been called over the last three decades. Yet, construction management indicates weak signs
of research-based innovative development, confirming non-presence of the critical
requirements of THM operation. However, no study so far has investigated on such
requirements, creating a knowledge gap in explaining the inability of academic research
fostering construction management innovations. Hence, this research aimed to investigate
the Critical Success Factors (CSFs) of merging academic research with industry
development requirements to cultivate an innovative construction management practice.

Accordingly, a compressive literature review uncovered theoretical explanations on research
problem, forming the conceptual framework for the study. Refining the framework, a field
study was conducted, combining inductive and deductive approaches informed by a
pragmatist philosophical stance. Research objectives posed, four (04) Research Questions
(RQs) with explanatory and exploratory purposes, and therefore, were answered through a
mixed method. The perspectives of academia and construction industry of Sri Lanka were

initially d industry survey
obtainec : Longanggsidns oud\paddionarg sepitralehyi it 510 unit stratified
sample. efithesurveys sare inductvely: explored.in frc ritical cases from
industry ia througt I1 titative data were
analysec : WM. dahell Tanklykis tative data. The
findings file experts, each

engaged in all three (03) disciplines, academic, industry, and industry regulation.

While each RQ were answered in detail, overall, the findings confirmed the significance of
academic research in cultivating an innovative management practice. Yet, the study revealed
poor knowledge dissemination and utilisation in the context. Due to poor industry orientation
of academic research, and construction industry operating as a Red Ocean, with inherited
characteristics of price based competition, leads to a lack of research collaborations. In
bridging the gap, the ultimately developed Model of CSFs for Research Driven Innovations
(MR for construction management' reveals the CSFs of creating knowledge, consensus,
and innovation spaces, with reference to actionable stakeholders. MRI defines the role of
academia, regulatory bodies, and construction industry as novelty producers, legislative
controllers, and wealth generators, respectively. The paired interactions among the three (03)
contenders generate the knowledge infrastructure and political economy for the creation of
the consensus space. The consensus space urges establishment of a Knowledge Brokering
Hub (KBH) to administer strategic research partnerships between the academia and the
industry. Therefore, given that, the knowledge space and consensus spaces are created, an
academic research righteously initiated inside the innovation space, executed properly, and
disseminated strategically, has the potential to foster innovations in construction
management.

Key words: Academic Research; Construction Management Practice; CSFs;
Innovation; Research Knowledge Dissemination and Utilisation.
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CHAPTER 1 - RESEARCH BACKGROUND

1.1 Introduction

Higher education is becoming a major driver of economic competitiveness in an
increasingly knowledge-driven global economy (OECD, 2010). In addition to the
primary duty of delivering good quality teaching, universities have another key
responsibility, which is to add new knowledge to the wider society through research
(Brinkley-Rubinstein, 2015). Specially, higher education institutes, which are
involved in industry focused professional education, should have a greater
conscientiousness to develop the respective industries through bringing in innovation

and change (Nelson, London & Strobel, 2015).

The construction industry is accounting for a sizable proportion of most of countries'

Gross Domestic Product (GDP) since considered to be one of the key industries in an

economy (Horta, Caman ho. Yohnes & JTohnes, 2012). Today. in a highly competitive
world, Maviedéiian O ndéd3racuadapto>eéonuatididly to complex and
changir CAGCHREUC A4 AGSE R eYa te! MR aG T AR TR LS (Finkel, 2015).
Hence, ' 1 significant role

to play in guiding innovations in the construction industry.

Moreover, correlational relationships between innovation and development are seen
over international context, recently. For example, in Europe (Capello & Lenzi,
2013), US (Block & Keller, 2015), and Asia (Shin, 2013), issues of knowledge and
technology transfer have moved to the forefront of attention in economic, social, and
industrial policy. The sources of future development increasingly derive from
innovation since attention must be paid to non-traditional sources, which have the
potential to become the basis for construction of new business and social models, as
well as, the renovation of old ones (Etzkowitz, 2011). Hence, innovations in
construction management, driven by academic research, could possibly contribute to

the development of the construction industry.



The concept of ‘innovation’ is variously understood by stakeholders, and its
definition is often vigorously debated. Nevertheless, within the construction industry,
the definition provided by Slaughter (1998) is broadly accepted (Blayse & Manley,
2004, p.144). Slaughter (1998, p.227) defines innovation as ‘the actual use of a
nontrivial change and improvement in a process, product, or system that is novel to
the institution developing the change’. Innovation in the construction industry can
take many forms. At a broader level, OECD (1997) categorises innovation, on the
basis of international research across a number of industries; as being either
‘technical’ or ‘organisational’. Technical innovation involves either ‘product’ or
‘process’ innovation, whereas organisational innovation includes changes to
organisational structure, introduction of advanced management techniques, and

implementation of new corporate strategic orientations.

Koskela and Vrijhoef (2001), state that innovation in construction is commonly
incremental or modular, where small and significant changes happen as technical

innovations, limited to a component inside an organisation. However, Winch (1998),

explain | £, ‘top-dg et ‘bottom-up’
organis J@L\ FaliQns.are Tare-in, the. constyuction indus \ce, it is vital to
study : sy idénghyingc ¢k fostering such
‘organisational innovations’, where this study defines as ‘management innovations’.

In initiating such a move, universities, can be one of the best entities for knowledge
leadership, compared to other recently proposed contenders, such as consulting firms
(Siegel, Waldman, Atwater & Link, 2003). University’s unique competitive
advantages are that it combines continuity with change and organisational research
memory with new persons, and new ideas through the passage of student generations
(Carlot, Filloque, Osborne & Welsh, 2015). Conversely, a consulting company draws
together widely dispersed professionals for individual projects and then disperses
them after a project is completed, that is when the client’s particular problem is
solved. Such firms lack organisational ability to pursue a cumulative research
programme, as a matter of course (Etzkowitz & Leydesdorff, 2000). Hence, the

university can be fairly suggested as a research facilitator in bringing innovative



development for competitive construction industry, which needs a dynamic

management practice (Latham, 1994).

According to Brown (2005), a number of benefits result from university research
activities, which accrue to human, financial and intellectual resources of universities.
Such advances will benefit subsequently to the students, and ultimately, to the
relevant industries. Moreover, such Research and Development (R&D) activities
could take place within construction organisations under a separate department or in
separate institutions for more rewarding research interactions. Therefore, it is crucial
that academic research of built environment related faculties address construction

industry’s R&D requirements (Ofori, 2015).

Further, Akintoye (2012) stated that the R&D acts as a valuable input for the
construction organisations by developing new products, materials, advanced
construction processes, to meet the customer requirements and to address the
economic, environmental, and resource constraints, revealing the burdens of

management Hence. construction industrv shonld move bevond the traditional

bounda g I prpctisenfiiviirgr iR &Ry pdtisitiks vever, there is a
lack of ¢ CAQUiredtich 1ddDSE§ adoht IS 1A TiH T ‘D activities into
thelr pr IV X AR A AA S, g nhas

Pathirage, Amaratunga and Haigh (2005) highlight that, despite the growing
importance of R&D, the ignorance of knowledge worker and their skills within the
construction context have contributed to a great extent for the under performance of
the industry. Further, Kulatunga, Amaratunga and Haigh (2005) identify that the lack
of skilled professionals in construction organisations has resulted in reducing the
absorption capacity, and thereby, the outcomes of R&D activities are not properly

engrossed, and put into practice.

However, relationships between academia and industry are increasingly intimate and
commercial. While opportunities are created for each partner, there are also
important conflicts of interest issues (William, James, Graem & Surge, 2004).
Auxiliary, it has been identified that the academics and the practitioners are both

under a pressurised situation with the challenges they face (Singhal, Sodhi & Tang,



2014). Particular challenge will be ensuring that universities maintain their
traditional role in public science, while collaborating with a commercial entity with a

tradition of proprietary science (William et al., 2004).

According to Steele and Murray (2004), to advance with the developing world, the
internal dynamics of construction industry must be such that they can respond to
change. R&D activities are important to the construction industry to successfully
address the challenges placed on it and to be competitive (Kulatunga, Amaratunga &
Haigh, 2009). The construction industry has a unique nature of its own and
frequently complained as slow to move ahead from traditional practices. MacLeod
(2010) argues that the standard of innovation in the construction industry is claimed
as good. Contradictorily, major construction industry reviews in the Europe have
identified the need for continuous performance improvement throughout the time
(Noktehdan, Shahbazpour & Wilkinson, 2015; Hughes & O’Rourke, 2009;
Fairclough, 2002; Egan, 1998; Latham, 1994). Moreover, as per Loosemore and
Richard (2015), there is a lack of evidence that construction industry adopting new
finding
and ba

c IES rqcl MY, 4 ’ € many reasons

erflack.. of :praptice. of theR&D. . activitie he construction

industr

Despite the barriers, the construction industry in generai taces the challenge of
moving away from the traditions and going ahead with current development trends
(Akintoye, 2012). In fact, partnerships amongst governments, the economic sector
and research universities should grow considerably, to link new knowledge with
development goals (Kassel, 2009). Hence, as industry regulator, the government has
a responsibility to establish and finance a framework that anticipates emerging needs
of the construction industry. Further, government policies should facilitate change,
yet should not impose or secure control. In addition, government being a major
client, it has a vital role to stimulate innovation by demanding better value and
fitness for purpose from public buildings, and particularly to take account of the
interests of the eventual users of these buildings (Fairclough, 2002). According to
AlSehaimi, Koskela and Tzortzopoulos (2012), the situation dictates the need to

enhance the academic researcher-practitioner collaborations for the development of



the construction industry. Therefore, a collaboration, where the interests and values
of each partner were articulated in advance and conflict of interest issues are resolved
before legal, and business arrangements are established in a contract would be

essential.

Yet, the socio-economic system that is potentially innovated by the operation
remains grounded in a culture, which has to be reproduced in terms of renewing the
social systems of coordination (Leydesdorff, 2005). Therefore, in fostering
management innovations in construction industry, the linear model of innovation in
which, basically, research invents and industry applies in a single directionally, is
required to be replaced with an interactive and non-linear model (Godin, 2006), with
the new fusion between science and innovation (Bell, 1968). Importantly, Triple
Helix Model (THM) of Etzkowitz and Leydesdorff, (2000) interprets the shift from a
dominating industry-government duo in the ‘industrial society’ to a growing triadic
relationship between university-industry-government in a ‘knowledge society’. The

concept of the Triple Helix of university-industry-government relationships was

initiatex fh 0s b < 7 (19 kowi I desdorff (1995),
includes ginal- warks, by, Leows: (LA82) cand » and Mackenzi
(1982).

THM of Etzkowitz and Leydesdortt, (2000) can be studied at ditterent levels and
from different perspectives since the model states that the university can play an
enhanced role in innovation, in increasingly knowledge-based societies (Leydesdortf,
2013a). The underlying model is analytically different from the national systems of
innovation approach (Nelson, 1993), which considers the firm, as having the leading
role in innovation, and from the ‘‘triangle’” model of Sa’bato (1975) in which the

state is privileged (Sa’bato & Mackenzi, 1982).

Further, the ability of developing different resolutions of the relations among the
institutional spheres of university, industry, and government to generate alternative
strategies for economic growth and social transformation is proven by the work of
many researchers, i.e. Ranga, and Etzkowitz (2013). Therefore, it could positively
assume the application of this model in construction industry context in cultivating

research informed management innovations.



In parallel to the debate on international context, the situation in Sri Lankan
construction industry would be low responsive to innovation and development with
similar or more barriers, considering the developing nature of the country. Yet, the
industry plays a major role in national economy, contributing around 8% to the GDP
in recent years (Central Bank of Sri Lanka, 2015). According to ICRA Lanka (2011),
the Sri Lankan construction sector is likely to grow faster than the broader economy,
over recent future. In power, roads, ports, and transportation sectors, there is a
considerable investment requirement during the period. The projects are funded by
both the government, and foreign development partners. This shows that the sector is
growing internally, even though not considered to be a large scale market in

international level.

Though, the industry shows quantitative growth, there are challenges to overcome
through qualitative development. The industry concerns include high raw-material
costs, lack of funds, low supply of high-grade steel, high prices of sand, shortage of

skilled workers, delays in land acquisition, and frequent changes in regulations,

particul l.and apy rocesses ( 2011). The role
of R&I ve bapqicrs IS MNmMenNse 4ol man :nt practices are
inferior tarpatt piesth )yus management
segments, management (Karunasena & Amaratunga, 2016); risk

management (Perera, Rameezdeen, Chileshe & Hosseini, 2015); information
management (Senaratne & Ruwanpura, 2016), and health and safety management
(Vitharana, De Silva & De Silva, 2015) in example. Therefore, studying the
requirements of merging academic research and industry development requirements
in cultivating an innovative management practice is extensively a timely need of both

the local and international contexts.

1.2 Research Problem

The importance of converting construction industry’s current survival mode to a
sustainable development mode is increasing exponentially, as a key necessity of
existence in the modern construction market (Fairclough, 2002). Therefore, a

strategic movement is essential, which urges the necessity of innovations to regulate



the odds of construction sector development (Thuesen, Koch & Nielsen, 2010).
Complementarily, over the last three decades paradigm-shift in the field of built
environment research (Brandon, 1982) has been called in developing knowledge
based construction economies, as a mainstream theory. The theory has been
extensively applied and new paradigms have appeared (Fellows, 2010; Brandon,
2009), yet, the question of integrating the results of such appearances into the
practice remains un-answered, as per the argument reasoned in the previous section

(refer section 1.1).

Hence, an improved understanding of the dynamic interplay between research,
invention, innovation, and economic growth is required, with special emphasis on
barriers for academic-industry research collaborations. Further, the potential of
bringing innovative development via academic research, as presented in the theory of
THM (Etzkowitz & Leydesdorff, 1995) should be investigated to a great extent

concerning construction industry, with specific reference to its management practice.

In a process of such. it is of utmost imnortance to uncover the prerequisites of

generat [didavelenmen . bneamingaths pddntiedl & rs and potential
success {4t Frgpif@ndashieseSedlin S eItal vd10s Success Factors
(CSFS) Y9 MK Vel Mida . e nd Rockart (1979)

defined CSKs as “areas ot activity that should receive constant and careful attention
from management". However, no study so far has investigated the field of
management and innovation research, to examine the CSF enabling THM (Etzkowitz

& Leydesdorff, 2000) operation in construction management context.

Hence, the research problem is framed as, to investigate the CSFs of merging
academic research and industry development requirements to develop an innovative
construction management practice. The research problem in the broader focus in the

form of a preliminary research model is shown in Figure 1.1.
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Figure 1.1: An Illustration of Initial Research Problem
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The 'current state' represents the separated operation of academia, industry and state
(government/regulatory bodies), where no academic research intermingles with the
industry needs and the construction industry is not interested in research informed
management innovations, whilst the state remains at a neutral legislative stance.
Differently, the 'desired state' refers to a hypothetical state, where academia and
industry are actively involved research partnerships creating knowledge that would
foster management innovations in the construction industry, complemented by the
state legislative guidance. Hence, at the 'desired state', the three (03) contenders are
evolving through an active THM in spiral developments. However, such
transformations necessitate determining CSFs of creating a THM effect in
overcoming present barriers. The above model (refer Figure 1.1) was later refined
and developed into the conceptual framework of research (refer Figure 2.13), based

on the detailed literature review.



1.3 Research Aim

The research aim is to investigate the Critical Success Factors (CSFs) of merging
academic research with the industry development requirements to cultivate an

innovative construction management practice.

1.4  Objectives of the Research

The following objectives have been developed to achieve the aforementioned aim.

1  Evaluate the significance of research as a duty of the academia in leading
an industry towards innovations

2 Critically review the necessity of an innovative construction management
practice for the construction industry development

3 Investigate the barriers for research interactions between the academia
and the construction industry

4  Determine CSFs for merging the academic research and the industry

Adevalanmeaent reamiiiramentc

B nivexkityvto dvhonatmase athbrChan ka -ategic research
TE

B b or iSO e i AC SRadei2 Leseiial1on ty development

1.5 Research Questions

The research problem, with its aim and objectives directed to formulate four (04)

Research Questions (RQs), as presented below.

RQI1. Why academic research is significant in cultivating an innovative

construction management practice? (Derived from Objective 1)

RQ2. How innovative management practices assist the construction industry

development? (Derived from Objective 2)

RQ3. What are the barriers for merging academic research and industry

development requirements? (Derived from Objective 3)

RQ4. What are the CSFs for the construction stakeholders in developing an

innovative management practice? (Derived from Objective 4)



By synthesising answers for RQ1-4, objective 5 was achieved.

The next section presents an overview of the research design, which discusses the

methodological concerns of the process of finding answers to the RQs.

1.6  Research Design

The aim with the identified objectives explored in front of a comprehensive literature
survey uncovered theoretical explanations of research problem, forming the
conceptual framework for the study. Refining the framework, a field study was
conducted, combining inductive and deductive approaches informed by a pragmatist
philosophical stance. Pragmatism provides freedom for the researchers in selecting
appropriate methods according to the requirement of each RQ (Powell, 2001).
Research objectives posed, four (04) RQs with explanatory and exploratory
purposes, and therefore, were answered through a mixed method. Mixed method
focuses on collecting, analysing, and mixing both quantitative and qualitative

approaches, providing a better understanding of the research problem than either of

each al«
Survey i 4 Hitehddad by Fokdy Ty (DO ORAL A Lakk-Hod &% the purpose Of
producing St s 1 ns about some

aspects of the study population. Surveys formed a part of the mixed method in this
study, in obtaining perspectives of academia, and construction industry initially.
Academic census comprised 49 units and industry survey obtained the views of

organisations and practitioners separately, with a 510 unit stratified sample.

According to Yin (2013), case study is an in-depth inquiry in its real setting, which
offers an explanation, exploration or description based on the case study actors.
Hence, the findings of surveys were inductively explored in front of critical cases
from industry and academia through case studies and expert opinions. Accordingly,
as detailed in Research Methodology chapter (refer Chapter 3), several research
strategies were adapted to answer the RQs. Figure 1.2 presents the use of strategies

against each RQ, leading to the final outcome; the developed model - MRI.
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industry, and industry regulation. The validated findings were presented as a model

exposing the CSFs for each stakeholder in developing the spaces required in enabling

a THM in construction management practice. Finally, conclusions were drawn,

answering the four (04) RQs, methodologically.

1.7  Chapter Breakdown

The breakdown of the thesis, which comprises of six (06) chapters, is presented in

Figurel.3.
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1.8  Summary

This chapter has introduced and discussed the background of the study. The
continuous generation of knowledge via academic research, and its capacity to
inhibit management innovations in the construction industry was discussed leading to
the identification of the research problem. Hence, the research aim was established,
together with the objectives to resolve the identified RQs of research in concern. The
chapter further presents an overview of the research design. Finally, the structure of

the research in brief, was presented based on the chapter breakdown.

The following chapter, Chapter 2 - Literature Review, discusses in detail the existing
knowledge base of the research problem, with reference to the key arguments in the

fields of research, innovation, and development in built environment.
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CHAPTER 2 - LITERATURE REVIEW

2.1 Introduction

Chapter 2 present findings of a comprehensive literature review performed by
referring to published materials, including; journals, books, and electronic materials,

in exploring the theoretical underpinning of the research problem.

The findings of the literature review are presented in four (04) sub sections: First
section discusses the significance of academic research in cultivating an
innovative construction management practice, and the second section analyses the
relationship between innovative management practices and construction
industry development. The third section explains the barriers for merging
academic research and industry development requirements, whereas the final
section presents insights upon the theoretically suggested success factors for

merging the academic research and the industry development requirements.

Hence, presents.syathesised literate fajlowing the ementioned four
(04) secti(Tie 1

‘ .
2.2 Significance of Academic Research in Cultivating an Innovative

Construction Management Practice

This section discuss academic research and its role in creating an innovative
construction management practice under four (04) sub sections: These sub sections
synthesise literature on significance of higher education institutions in leading
innovations, research significance in innovative development as per Triple Helix
Model (THM) of Etzkowitz and Leydesdorff (2000), academic research in
construction management, and the significance of re-shaping academic research in

fostering management innovations.

2.2.1 Significance of higher education institutions in leading innovations
Present day higher education institutions serve as economic catalysts and play the
role of an innovation generator (MacDonald, 2013). In parallel, Benitez, Loreto,

Gonzdlez and Aranda, (2015) identify universities as social institutions, which
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promote the construction of social spaces agreeing to social and environmental
sustainability. In parallel, the identical reality is proven many different industries
such as; pharmaceutical (Toole, 2012): agriculture (Wolf & Zilberman, 2012):
manufacturing (Robin & Schubert, 2013): electronics, defense
and nuclear technologies (Malva, Lissoni & Llerena, 2013). Therefore, the sector is
responsible for educating the next generation of professionals across the range of
disciplines. Hence, universities have a significant role and a responsibility in shaping
the culture, paradigms, and practices of the professions related to relevant academic

disciplines (Fielden, 2008).

Historically, universities were part of religious establishments. Its main role was to
teach liberal arts, philosophy, and theology, though some universities became famous
for specific subjects (Brezis & Crouzet, 2004). During 19" and early 20" centuries,
universities generally became secular and began teaching new subjects, particularly,
the sciences, and thus, deviating strongly from its originally served purpose

(Bienkowski, Brada & Stanley, 2012).

Though hai) b deetas wasofoNEssentimyipr Sredrent lex in few specific
professions e 0irdIhain RESAS A niSSECHA PORR ndergraduates a
higher “‘»{"h‘t!'; VY' "/ “ WG YO a @ £ NS :S Via teaching

(Nicholis, 2014). Centra (1993) defines eftective teaching as, “‘that which produces
beneficial and purposeful student learning through the use of appropriate procedures”
(p. 42), while Laurillard (2013) highlights the necessity of teaching to extend beyond
the specific learning experience to allow learners to apply knowledge in un-familiar

situations.

During the later half of the 20™ century, a dramatic change took place in higher
education. The academic revolution introduced research into the university mission
in compatible with teaching (Brezis & Crouzet, 2004). Hence, apart from the primary
duty of delivering good quality teaching, universities were assigned with another key
responsibility of adding new knowledge to a wider society through research

(Altbach, 2013).
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‘Research’ is a process of systematic and methodical inquiry and orderly
investigation of a subject matter with the purpose of adding new knowledge (Collis
& Hussey, 2013). Research as a duty, is an integral part for the career development
of academia (Kyvik, 2013), and it accrues to the human, financial and intellectual
resources of the university, which subsequently benefit students and ultimately, the

relevant industry (Altbach, 2013).

Hence, academics need to conduct research that serves educational purposes and
development of the region, and its economy. In scientific research, the tension
between basic and applied research is identified as a core issue, thus linking to the
“think global, act local” challenge (Kassel, 2009). In fact, Brown and Smith (2013)
argue that the research conducted in higher education should be biased towards
applied sciences compared to pure sciences. However, Barrett and Barrett (2003)
hold the view that researchers should undertake conceptual research, which will
ultimately develop to be relevant and useful research outcomes for practice. Such

research may not be immediately usable, but will gradually penetrate to the industry

in the I«
The inc i eCEA 1O Wl ed HCHC feddind 186@1bATILO IS nent has opened
up a th Y i el B - I H & Bl didd lent (Breznltz &

Feldman, 2012). In the liberal organisation of society, knowledge was first
considered as a public good, while economic activities were considered private. The
categories became increasingly interchangeable across institutional interfaces with
further development over time (Machlup, 2014). Expansion of higher education and
academic-research sectors has provided society with a realm in which different
benefits can be entertained in a systematic manner (Carnoy et al., 2013). Scientific
insights with the potential of being useful in industrial practices, and concerns began

to guide the heuristics of scientific research programmes (Irwin, 2013).

Hence, the university was placed as the core institution of knowledge sector
(Altbach, 2015). Teaching linked to research, and economic development is a
comparative advantage of a university, in comparison with more static industrial, and
research institutes. Students represent a dynamic flow-through ‘‘human capital’’ in

academic research groups and the turnover of students insures the primacy of the
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university as a source of innovation (Etzkowitz, 2000). Ultimately, universities
become a major driver of economic competitiveness in an increasingly knowledge-
driven global economy, which calls for quality teaching, quality researching, and

strongly aligned curricula with practice (OECD, 2010).

As presented in Figure 2.1, within the network of communications and expectations,
which reshape the institutional arrangements among universities, industries, and
governmental agencies, academia has arisen in the institutional structures of

contemporary societies (Etzkowitz & Leydesdorff, 1997).
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Figure 2.1: Operational Functions of a University

(Source: Adapted from Houston, 2008)

Houston (2008) explains the complexity of interlinked environments and diverse
stakeholder expectations in which the universities operate within, as represented in
Figure 2.1. Interested parties view the university from different perspectives, such as
economic perspectives (employers, industry groups), societal perspectives (families
of existing and potential students, community organisations), and educational
perspectives (academic disciplines, other education providers), while some interested
parties bridge across the environments (e.g. professional bodies bridging educational

and economic perspectives), and bridge multiple perspectives and positions. Some
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external interested parties see the university primarily in local contexts, while others

perceive it in national and international contexts.

Hence, universities need to accommodate and respond to external parties and to
relevant expectations, while balancing between the three (03) aspects; teaching,

research, and contributing to economic development.

Boyer Commission Report (1998) from UK on Educating Undergraduates in the
Research University found that the universities consider themselves as research-led
are heavily involved in linking research and teaching. This is not unique to the UK,
but a trend of international relevance. For example, Budwig (2015) addresses this
scenario by requesting for significant changes in undergraduate education in the
USA; and, Xia, Caulfield and Ferns (2015) explain similar issues in the Australian
context. Yet, there is no obligation, whatever for academics to overtly link personal
research or industry practices to the areas of teaching, to be considered as good

teachers. Nevertheless, it is argued that the improved focus on learning activities

positively i 1 1 1 hi lationship. Conversely, expertise
in rese; 1 ) AQ }/1.‘.; NerAaQd '.l; Y/ Y"\I.{ AN N ATEQ A &) Ching diSCipline
(Brown I

The do a community of

practitioners, who are involved in developing teaching and learning, is also
problematic, given the pressure of time (Soska & Butterfield, 2013). However,
changes in quality assurance mechanisms and funding mechanisms have created
negative impacts on the relationship (Senaratne et al., 2005). Since changing
definitions of teaching, today, higher education faculties are faced with three (03)
core challenges, which have fundamental implications for research and practice as:
enhancing prestige and market share, embracing an entrepreneurial mind-set, and
expanding interactions and value co-creation with key stakeholders (Pucciarelli &

Kaplan, 2016).

Coping with such challenges, the two (02) extremes of research and teaching can
bridge with, ‘leading economic development’ by the scholarship of knowledge

dissemination. Hence, universities attempt to balance between the two (02) roles;

18



being research institutions contributing new knowledge to society, and being
effective teaching institutions, which lead economic development (Marozau,
Guerrero & Urbano, 2016). Teaching itself could identify as a pathway of
dissemination of academic knowledge to the industry practice. As supported by
Blackman and Kennedy (2009), university transfer codified knowledge objects from
expert to novice. Though, Pinheiro, Benneworth and Jones (2012) suggest more
pedagogical research to be carried out, to address the issues of linking teaching and

leading economic development.

Therefore, it is clear that the three (03) disciplines, teaching, research, and leading
economic development have cohesive interrelationships. However, it is unfair to
demand academics to be simultaneously good researchers, good teachers and good
practitioners. This requirement is largely challenging to be realised in practice

(Perkmann et al., 2013).

Hence, the next section of this chapter synthesise the importance of research for

economic develonment. which wonld g<imilarlv annlicable in the dynamic

constru 54 I lanmrearaiieny

2.2.2 ignificange in-innoma T Triple Helix

From the ancient times, the knowledge production function is a structural
characteristic of the economy (Schumpeter, 1943). The organised production and
control of knowledge for the purpose of industrial innovation has increasingly
emerged, as a sub dynamic of the socio-economic system in advanced capitalist

societies, over time (Noble, 1977).

The evolution of innovation systems and the current conflicts over which path should
be taken in university-industry relations is reflected in the varying institutional
arrangements of university-industry-government relations. A specific historical
situation labelled as Triple Helix Model I, describes a configuration, where state
encompasses, and directs the relations between academia and industry (Etzkowitz &

Leydessdorff, 2000) as presented in Figure 2.2.
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Figure 2.2: An Etatistic Model of University-Industry-Government Relations
(Source: Adapted from Etzkowitz and Leydesdorff, 2000)

However, the Triple Helix Model I is largely viewed as a failed developmental
model. With a limited opportunity for ‘‘bottom up’’ initiatives, innovation was

discouraged rather than encouraged. Triple Helix Model II (refer Figure 2.3) entails a

laissez- witentlvadvacatetl~as, shock thernmys 1.5 > the role of the
state in H¥VesilaloniEtzkbhe sesséd_d vdesstaeti 206 ie second model
consists HeW MY stitdtidd Hdl. dSpls s, and hlghly

circumscribed relations amnong e spneres.

----[ Academia

Figure 2.3: Laissez-Faire Model of University-Industry-Government Relations

(Source: Adapted from Etzkowitz and Leydesdorff, 2000)
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According to Etzkowitz and Leydesdorff (2000), the final version, Triple Helix
Model III (THM), generates knowledge infrastructure in terms of overlapping
institutional spheres, each taking the role of the other, with hybrid organisations

emerging at the interfaces (refer Figure 2.4).

Tri-lateral networks and hybrid organisations

X7
' Academia

Figure 2.4: Triple Helix Model of University-Industry-Government Relations
(Source: Adapted from Etzkowitz and Leydesdorff, 2000)

Leydes: ( ntly complex to
underst al. re ction dynai 1 Yet, a relative
equilibi A Recify .ty the nterfiac on mechanisms
operatit 0 on management

practice inside a particular regulatory context. THM, in which each strand may relate
to the other two (02) expect to develop an emerging overlay of communications,
networks, and organisations among the helices (Leydesdorff, 2013c). When repeated
over time, each co-variation can develop into a co-evolution, and a more complex

next-order (Etzkowitz & Leydesdorff, 2000).

As presented in Figure 2.5, a system can be generated in a process of mutual shaping
among the interactions. Hence, THM of Etzkowitz and Leydesdorff, (2000) focuses
on the interactions among various interfaces of the rigidities of the helices organised,
dissolved, and reorganised, as structural adjustments to the developments (Freeman
& Perez, 1988). Where, the first dimension of THM being internal transformation in
each of the helices, such as an assumption of an economic development mission (e.g.

construction industry development) by universities (e.g. academic research) with the
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necessary support from the government/construction industry regulatory bodies.
Hence, governments should develop overarching strategic plans, which would help
to recognise necessary changes consistent with the needs of the industry practices

(Lee, Hwang & Choi, 2012).

Figure 2.5: Overlay of Communications and Expectations at the Network Level

(Source: Adapted from Etzkowitz and Leydesdorff, 2000)

Resembling most economic establishments, including the construction organisations,
presently should try to attain some form of THM with the common objective of
realising an innovative environment consisting of tri-lateral initiatives for knowledge
based economic development, and strategic alliances among construction firms, and
academic research groups. Government should often encourage, but not control these

arrangements (Etzkowitz & Leydesdorff, 2000).

THM of Etzkowitz and Leydesdorff, (2000) has read in different ways in various
parts of the world with converging institutional spheres of academia, industry, and
government (Etzkowitz, 2011). The institutional carriers of an innovation system can

expect to entertain a dually layered network: one layer of institutional relations,
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which constrain the behaviour of each other, and another layer of functional
relations, which shape each other’s expectations (Leydesdorff, 2010). Yet, in
construction management, the latter layer seems under operating, signalling poor

THM effects.

Hence, if such model is enabled, it would facilitate recombining sociological notions
of earning processing and economic theorising about exchange relations, and insights
from science and technology studies, regarding the organisation and control of
knowledge production (Soltanifar, 2016) in construction management context.

Further, the model can serve as a heuristic (Ranga & Etzkowitz, 2013).

In summary, the abstract and analytical characters of THM (Etzkowitz &
Leydesdorff, 2000) would enable explaining the construction management practice
transition, towards a knowledge-based self-organising regime. The next section
discusses the positives and negatives of contemporary research conducted by the

construction management academics, in terms of reaching the expectations of THM.
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highlight the need to review the manner in which research can more effectively
connect to real-world activity and policy setting. Signs of changes to the way, that
construction industry operates, and management related research knowledge
exchange, are scarce. In particular, the link between academic research and
construction management practice is under-developed (Abbott, Aouad & Madubuko,

2008).

Since the impact of research on construction management claimed to be less,
communication between the researchers, research funders, and research users should
happen in several different ways (Alker, 2008). Still, built-environment researchers
are enthusiastic about undertaking research and raising the status via attaining self-
set objectives. Yet, to meet with the dissemination requirements, researchers require

to follow a proper process from initiation to product dissemination, which comprise
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several steps. Figure 2.6 depicts the process with the actions taken at each step to

meet with such requirements.

Turn ideas into a research question S—

Review the literature /—\
J

Design the study and develop method(s)

Writing research proposal

: E i
Issues about funding <— Xecution

| Obtain ethical and trust approval I

4

Collect and collate the data

-

Analyse the data and interpret findings

Implications of research for practice \—/
RZ

Report on the study and disseminate the findings <—=| Dissemination

-

Figure 2.6: Stages of a Research

In relation . success factors

forwarc ) major stages of
a research. Hence, the thesis presents such synthesised arguments in Section 2.4.1,

2.4.2, and 2.5, respectively.

Irrespective of the three (03) basic stages, the research conducted in built
environment belongs to many classifications. Some researchers categorise research,
based on the method or type of data used, such as experimental research or historical
research, while others categories based on the output of research such as: descriptive,
exploratory, or causal (Ary, Jacobs, Sorensen & Walker, 2013; van Wyk, 2012).
Further, according to Collis and Hussey (2013), research is categorised into two (02)
types as conceptual (blue sky/pure) research and applied (down-to-earth) research.
Among the categories, Robson and McCartan (2016) argue that the research

conducted in higher education should be more into applied sciences, as that offers
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immediate benefits to the industry, which may be applicable in construction

management context as well.

Hence, the next section synthesises the literature related to the significance of re-
shaping the research culture of construction management, further exposing possible
characteristics of the research type preferred by the construction industry

management.

2.2.4 Significance of re-shaping academic research in fostering management
innovations in the construction industry

Innovation expects to change both the innovator(s) and the innovated system(s)
(Leydesdorff, 2013a). The past decade has provided a significant change in the roles
of three (03) strands; academia, industry and government/regulatory bodies.
Historically, research institutions were perceived as a source of new ideas and
industry offered a natural route to maximise the use of these ideas (Altbach, 2015).
The mission of a university remained to provide higher education, which prepares

experts frr tho avnontad nrafoccinnal Awvitine Vat ot rnrocant 1+ nlﬁn‘lld alSO perform

researcl Letlieatisnty adeds] oirailuhe alesaibpragnka e region and its
economn A SGHIR TR 13) M e oS Skldigktl O dkh S develop open
innovat H resources, and

aiming to maximise economic value of the intellectual property, even when it is not
directly linked to the core business. In particular, the industries have begun to treat

public knowledge as a strategic resource (Ivanova & Leydesdorff, 2014).

Significantly, a study of Sparrow, Tarkowsky, Lancaster and Mooney (2009)
identified that, much of the research and practice of university-industry interaction is
rooted in the transfer of research expertise from universities to industry. Learning
and knowledge sharing are essential drivers of innovation to organisations, to sustain
long-term competitively. However, communicating research outcomes lies at the
heart of academic endeavour, because it contributes to improved knowledge and
understanding, and guides further research (Carter, 2013). The bigger the project and
higher the level of the degree of research, it is more likely that research outcomes
would be worth communicating beyond the basic requirements of the broader

research community. This may be beneficial to the advancement of research in the
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particular field of interest and to the academic careers of research graduates (Hays,

2007).

However, according to William et al. (2004) relationships between academia and
industry are increasingly intimate and commercial. While opportunities are created
for each partner, important conflict of interest issues exist. Conflicts of interest can
be deconstructed and reconstructed, first analytically and then perhaps in practice in
the search for solutions of problems of economic productivity, wealth retention, and

knowledge growth (Godin & Gingras, 2000).

Accordingly, the university is institutionally less powerful than the other two (02)
strands. However, the university has specific strengths. It is salient in providing the
other two strands with a continuous influx of new discursive knowledge developed
through research and new knowledge carriers (Pinto, Fernandez-Esquinas & Uyarra,
2015). Further, the sources of innovation in a THM configuration are no longer

synchronised a priori and do not fit together in a pre-given order, but generate

puzz]es for narticinants, analysts, and policymakers to solve (Etzkowitz &

Leydes: [ THeveesithe oftefomen03) Sipildsnlees ory bodies and
Sl
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Hence, iun s need to play a

more active role in the relationship with the industry to maximise the use of research.
This new role requires specialist staff to identify and manage knowledge resources
with business potential, to take a new idea to market, to acquire resources, and to

obtain the interest of adequate buyers.

Specifically, in the construction context, Brandon (1982) has called for a “paradigm
shift” in the research and practice of determining building costs; that was one of the
first public pronouncements about the drastic need for radical change in how
construction processes are researched and practised. At that time, it seemed that the
terms were not well appreciated, nor the alleged need particularly clear. However, in
the years since Brandon’s call, innovations and “new paradigms” have appeared, but

the questions remain, as how far it has come, how much the knowledge has
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developed, and to what extent have the methods improved to benefit humankind?

(Alwan, Jones & Holgate, 2016; Fellows, 2010; Brandon, 2009).

Therefore, in fostering innovation, changes to the systems and the relationships
amongst are apparent at the organisational, local, regional, national, and
multinational levels (Etzkowitz, 2014a). However, as Leydesdorff (2013a) stated,
differentiations achieved historically cannot dissolve at the system’s level without
costs. A loss of internal complexity, for example, can expect to lead to a loss of

ability to handle complexity in the relevant environments.

Table 2.1 below summarises the main factors, which confirms the significance of
transferring academic research outcomes to the industry, which were identified
through the detailed literature review related to this Section 2.2. The internal and
external significance of research considering the universities as the boundary is

presented separately.

Table 2.1: Significance of Disseminating Research Knowledge — Academia’s
Perspec

Intern Bl Tl Kk sna iz i

* Int e garect] phpigypppad egion and its
dev

e Benefits to the human, financial and ¢ Add new knowledge to serve wider
intellectual resources of the university society

e Major responsibility ¢ Bringing in innovation to the industry

e Improves employment skills of the next e Shapes the culture, paradigms and
generation of professionals practices of the related professions

e Attract new research students e Develops industry collaborations

e Develop research-led universities e Accommodate and respond to key

e Improve teaching external parties in reaching their

¢ Guides further research expectations

® Serve educational needs

With that, this section concludes the significance of academic research in directing
the industry towards innovative construction management practices. The next section
brings arguments to explain how an innovative construction management practices

contribute to industry development.

27



2.3  The Necessity of an Innovative Construction Management Practice for
the Construction Industry Development

Since the significance of academic research in cultivating an innovative management
practice was identified in the previous section, it is necessary to understand the role
of innovation, in the process of development of the construction sector. The sections
therefore discuss the argument under three (03) sub-sections as, correlations of
innovation and development, innovation for construction industry development, and
consequences of construction sector’s Red Ocean Strategy (ROS) symptoms and the

importance of a Blue Ocean Strategy (BOS).

2.3.1 Correlations of innovation and development

Today it is apparent that the development of science provides much of the basis for
future industrial development. Leydesdorff (2015) states that knowledge based
developments are discursively reconstructed. As an example, reflections on
knowledge production develop in interaction with the diffusion in the market.
Nevertheless. the future legitimation for scientific research will be funded at a high
level, and iigg Oiwvaldieuvhs Wi piwaw Sined af ke 1ic development

(Etzkov

wigClhrainid beRgadsrty aphised natioas ion industry.

However, a e market-based or
political economy. Market economy, which is the present days' construction
economy, first equilibrates between supply and demand, yet, secondly, political
institutions can regulate economic exchange relations. Differently, in terms of a
knowledge-based economy, Nation states, “the wealth of a nation no longer depends
on its ability to acquire and convert raw materials, but on the abilities and intellect of
its citizens” (TFPL, 1999, p. 2). From this perspective, national systems compete in
terms of the adaptability of knowledge infrastructure. Moreover, Livingstone and
Guile (2012) state the knowledge economy as an emergent reality for many
organisations. Knowledge intensive economies can no longer base on simple

measures of profit maximisation, which is the current construction industry practice.

Organised knowledge production has more recently added a third coordination

mechanism as innovation (Carayannis & Campbell, 2012). Innovation can generate
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from the synergies amongst opportunities, capacities, resources, and incentives,
which change the world (Pavitt, 1984). The infrastructure conditions the processes of
innovation, which are within and among the sectors. However, the dynamics of
innovation upset the market mechanism (Leydesdorff & Fritsch, 2006). Therefore, in
a conversion, construction industry utility functions will have to match with
opportunity structures, which are recursively driven by the contingencies of possible

innovations (Etzkowitz & Leydesdorff, 1995).

According to Meek, Teichler and Keanrney (2009), countries with robust innovation
systems privilege research in a variety of contexts including universities and the
private sector. Academic-industry-government relations are emerging from different
institutional starting points in various parts of the world, but for the common purpose
of stimulating knowledge-based economic development (Etzkowitz, 2011). In recent
years, the changing external environment has seen some governments place
unprecedented emphasis on research, as a key motor for national development.

Concurrently, this has led to new challenges for research management of universities

in exp: 1S esea vith Yy, CQINEICE, ¢ nment, and the
commu
Hence, % Vindreasin'e iyt Kieely 1 industry from

outside of the individual firm or even from other institutional sphere such as the
university, where the focus of attention is on the original path breaking
developments, whether in management or technology (Etzkowitz, 2011). However,
evolutionary economists have argued firms as the units of analysis, since firms carry
the innovations to compete in markets (Isaksen, 2014). From a policy perspective,
national systems of innovation define as a relevant frame of reference for
government interventions. Further, policy analysts have argued that systems of
innovation can no longer be stabilised nationally, since they remain fundamentally in

transition (Cozzens, Healey, Rip & Ziman, 1990).

Moreover, networks are more abstract units of analysis (Novkovic, 2014) since the
evolving networks may change the boundaries, while developing (Maturana, 1978).
As innovation moves outside of a single organisation, lateral relationships across

boundaries, rather than hierarchical bureaucratic structures become more important
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(Etzkowitz, 2011). However, to analyse and guide the future development of
construction management innovations, a new model of the relationship among the

institutional spheres and internal transformation is in need.

Hence, the stages suggested by Etzkowitz (2011) could be used as a good starting
point. The theory explains, knowledge-based economic development as a three (03)
stage process, where the stages being creation of knowledge space and consensus
space, finally leading to an innovation space, as described in Figure 2.7. Therefore,
the first step in a three-stage process of knowledge-based economic development is
the creation of “knowledge spaces” or concentrations of related R&D activities in a
local area (Etzkowitz, 2011). The development of such space is identified as a
precursor to knowledge-based regional economic development (Leslie & Rantisi,

2012).

Knowledge Consensus : Innovation
space space | space
y N o~ ™
, Realising
g1 Morepiva I J the goals
[Thesee & Tehxcer articulated
' in the
previous
phase
* Institutional | * Capital,
conditions sectors technical
for (academic, knowledge
innovation pubic, and business
* R&D private) knowledge
activities
N / \_ / N J

Figure 2.7: Stages of Knowledge-based Economic Development

(Source: Adapted from Etzkowitz, 2011)

According to Etzkowitz (2011), consequence of change in values among promoters
of regional economic development, subsidies to firms in creating the conditions for
knowledge-based economic development. One indicator of this shift from knowledge
space to consensus space is the increased involvement of universities and other

knowledge producing and disseminating institutions. The institutes will thereafter lay
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the foundation for the creation of an innovation space. Therefore, in case of
construction industry, the three (03) spaces should be created in moving towards a
knowledge economy. Creation of each space will require specific changes, brought to
the practice by relevant three stakeholder of the THM operation. Hence, it is of
utmost importance for this study to determine the critical requirements of creation of
each space in terms of activating a THM operation in construction management

practice.

Further to the discussion, next section establishes the specific needs of innovative

development for the construction industry.

2.3.2 Innovation for construction industry development

The construction industry is considered as one of the most important industries in the
economy. It interacts with almost all fields of human endeavours. The key business
practices of construction are in the areas of procurement, partnering, risk

management, value management, sustainable construction, benchmarking, supply

chain n construction, as
1dentlfl' ) 1€ J % Y ) TR d-A¥A%H 1A YEON N H A oA on management
innovat i »m the workmen
at the ¢ ' nes (Thuesen et
al., 2010).

Currently, the global trends in the construction sector are in many new different
directions, as per the strategic plans and studies in several countries such as the UK
(Vadera et al., 2008), New Zealand (Crisp, Burghout, Preston & Aitken, 2012), and
India (Shah, 2002) (refer Appendix - B). The major directions, therefore, are into;
procurement, design, innovation, workforce, better regulations, disaster mitigation,
waste, water, material performances, building performance, operating environment,
productivity, building better cities and communities, sustainability, professional

education, and gender equality.

These trends have helped to polarise the financial and technical superiority of the
developed countries and the corresponding inferiority of the developing countries.

Hence, construction organisations need to adapt continuously to complex and
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changing conditions. With that, only they could survive and proliferate through
innovation. The internal dynamics of construction management must be such that,
they can respond to change by adapting their structure and orientation to reflect
(Steele & Murray, 2004). According to Abu Bakar, Yusof, Tufail and Virgiyanti

(2016), it is universally recognised that the industry must improve its performance.

It is, therefore, important for the construction industry to move beyond the traditional
practices to adopt new management practices arising from R&D activities. There are
examples of such successful movements as presented in a study of Davies and Harty
(2013), which explains an innovative ICT (Information and Communication

Technology) implementation on a large hospital project.

Moreover, considering on recent innovation and development in the construction
sector of the Asian region, Andres, Biller, and Dappe (2014) demonstrate the new
trends as; urbanisation, globalisation, infrastructure renewal, the burgeoning needs of
developing “megacities”, and adopting new construction industry strategies to

manage the sinnlv gide and canture the increased demand. which could become the

top pri iy ieetk i consskN dhaskao vl ed de 4 prd erience become
importa al SOt lanGAGS KA pAtSSCTHA [HAINS on process (Hsu
& Sabt MEhed DI L sHeiah ided in research

studies, which aim to deveiop construction management practice.

Moreover to the benefits, Fulford and Standing (2014) state that effective adoption
and diffusion of innovation have the potential to increase productivity of construction
industry management. Further, by applying experience and avoiding the same
mistakes, design and construction companies can realise cost efficiency
improvements, increased design, and performance quality. Bygballe and
Ingemansson (2014) state R&D can contribute to finding solutions to the challenges
faced by the construction industry. According to Kulatunga, Amaratunga, and Haigh
(2005), contribution from R&D to the development of the construction industry is
immense, as it enhances the effectiveness of construction organisations and raises the
international competitiveness through technological advances and managerial
developments. Further, R&D acts as a valuable input to the construction organisation

by developing new products, materials, and advanced construction processes, meet
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customer requirements, and to address the economic, environmental, and resource

constraints.

However, the institutional arrangements in construction management should compete
in terms of respective successes and failures, when attempting to grasp the fruits of
possible innovations (Smith & Leydesdorff, 2014). In the absence of such dynamics,
the construction industry is often criticised for being a traditionally bound and
conservative industry (Egan, 1998). While this is a major challenge for the
construction industry, it also represents a great opportunity for companies in relation
to develop new business models, which challenge the competitive logic. This,
however, requires distinct business development practices, which aims at escaping
the existing institutionalised way of current construction management (Thuesen et

al., 2010).

Hence, the above discussed theories conclude, that business development represents
an important, but unacknowledged practice for management innovators of the

construction industrv and suogest, that stratecic processes should be facilitated, and

subject ilpdvesedtshoO ofeard ke pr&end unhkal narket practices
(Thuesce D) | de-OiveSu g EeSupon susRaiitAdalhy > of construction
industr Ypresedee’ of ROSsyh next section.

2.3.3 Consequences of the construction sector’s Red Ocean symptoms and the
importance of a Blue Ocean Strategy

In industry operation, construction companies compete on the overhead rather than
the ability to reduce production cost and value creation (Nicolini et al., 2001).
Further, the construction management have a reactive approach towards
development, where the companies try to follow the development in the market,
rather than shaping an own market. Moreover, the management approach towards
strategic development is unstructured, undocumented, and non-reflexive (Kim, Yang

& Kim, 2008).

These are interpreted as signs of unprofessional management practice in the
businesses, which reproduces the existing institutionalised division of labour in the

construction industry (Thuesen, Koch & Nielsen, 2010). In essence, it has reduced
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the construction business to a commodity where many of its customers buy, totally
based on the price. This has created a ‘bloody price war’, which Kim and Mauborgne
(2005) refer to as a ‘Red Ocean’. ‘Red ocean’ is defined as an environment, where
existing markets have boundaries clearly defined and accepted, when business rules

are established (Kim & Mauborgne, 2005).

Hence, the companies within the construction industry are swimming around a 'Red
Ocean', where all fight against each other for the good projects (Thuesen et al.,
2010). However, the companies can easily survive in this competitive situation, if
there is enough food. Yet, as per Kim and Mauborgne (2005), when the projects
disappear, the companies will have to cannibalise on each other. Worse, this
approach has not produced happy results for clients, either and instead, clients
experience cost overruns, excessive change orders, scheduling delays, and

performance issues, all of which often lead to litigation (Thuesen et al., 2010).

In contrast, Blue Ocean is a euphemism for uncontested market space (Garrison,

2013). A premige for the development of a BOS of Kim and Mmlborgne, (2005),

howeve g [ heiseipuarrfdedh rothvsineSrildvalokn (Thuesen et al.,
2010). POOCTTQIddnl ARSOE War)thaCTHadini& st out-think the
Compet WYY Y E A A A LE A . S8 AN means aVOidiIlg

the low-bid environment (Garrison, 2013). Initiaily, change ot the competitive
environment of competing on overhead to competing on the ability to create value
for customers and reduce costs means companies will improve the income levels. As
more companies are seen beyond the ROS against BOS, the competition in BOS will
intensify resulting in lower costs and higher value for consumers (Thuesen et al.,

2010). Table 2.2 compare and contrast ROS and BOS.

Table 2.2: Red Ocean Strategy vs. Blue Ocean Strategy

Red Ocean Strategy Blue Ocean Strategy

¢ Compete in existing market space e (Create uncontested market space

e Beat the competition e Make the competition irrelevant

e Exploit existing demand ® Create and capture new demand

e Make the value/cost trade-off ® Brake the value/cost trade-off

e Align the whole system of a company’s ® Align the whole system of a
activities with its strategic choice of company’s activities in pursuit of
differentiation or low cost differentiation or low cost
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Therefore, the construction management should avoid focusing on doing the
construction cheaper, instead, seek ways to do it better and even ensure building the
right project. The concept 'BOS' contracting is about how to increase value for the
client in such a way, as to differentiate business to eliminate the competition. The
approaches are probably company specific, yet, allows contractors and designers to
focus on areas, where they have advantages. This allows competing based on value
instead of price (Garrison, 2013). In parallel, deriving from the idea of escaping from
ROS markets, Kim and Mauborgne (2005) state that BOS creates in a region, where
a company's actions favourably affect both its cost structure and its value proposition
to buyers. In this way, conscious business development practices have the potential

to break the accelerating cost curve of construction (Thuesen et al., 2010).

According to Garrison (2013), there are two (02) different ways to develop a BOS of
Kim and Mauborgne, (2005). The first is to create a new industry. Initially, that
might seem difficult for contractors. However, time is a critical factor, which

influences the value of a client’s investment. By rethinking the construction process,

it is po N enificantl; per innovations,

wsiry-epuld: borg-defined, agy tatally differe lustry. However,
in cons’ g/ pess1bib naeti eV R uch is merely to
redefine the construc 1 innovations would

R ai AL AL ey A e ea

play a vital role (Garrison, 2013). Since ROS does not facilitate R&D as a value

addition, converting ROS into a BOS would be challenging from the onset.

In summary, of the Section 2.3, the construction industry is considered as one of the
most important industries in the economy, yet, it faces many challenges with its
unique characteristics. Nowadays, one of its' principle challenges is lack of
innovation and research. Hence, the significance of research for the construction
sector is abstracted from the discussions in Section 2.3 and presented in Table 2.3.
The internal significance (in developing individual organisations/practitioners), and
external significance (in developing as a sector) of research considering the
construction organisations/individual practitioners, as the boundary are presented

separately.
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Table 2.3: Significance of Research Knowledge Utilisation — Industry Perspective
(Refer Appendix — A2 for references)

Significance
Internal Significance External Significance
¢ Competitive advantage for ¢ Address the economic, environmental and
sustaining long-term resource constraints
® Guidance for effective human | ® Understand trends polarising the financial and
resources management technical superiority of the developed countries
¢ ‘Knowledge economy’ being | ® Finding solutions to the challenges faced by the
an emergent reality construction industry
¢ Continuous performance e Address the economic, resource, and
improvement environmental constraints
¢ Increased profitability e To survive and proliferate through innovation
e Competitiveness in e Develop new products, materials, and advanced
technological advances construction processes
¢ Enhances the effectiveness ¢ Avoid the industry intellectual drivers’
e Managerial developments knowledge base getting obsolete
o Cost efficiency improvements | ® Requirement of commitment to improve the
delivery of projects
e Deliver better value for money
e Increase productivity, design, and performance
quality
¢ Update with the global environment
L - B _ o ] Y stomers
s“:/AJ\\'L
However, SI\ ¢ dFlsoeroveie ThobesisluRixdermonsnis JOS of Kim and
Maubos PRV inhPolHilt A6 18k the construction

industry Opliatiiig iili a U, 1iACiiig Ui iiiiovative acvaiopiiiciit towards a BOS.
Hence, it is necessary to understand the barriers for the research-informed

innovations in the construction industry, which are discussed in the next section.

2.4 Barriers for Merging Academic Research and Industry Development
Requirements

According to Meek et al. (2009), innovation in developing countries poses very
different challenges, in terms of understanding the process and of building systems of
innovation. The identical background closely aligns with the specific situation of
construction industry nowadays. Such challenges for researchers to bringing in
development to the construction management are discussed under four (04) sub-

sections, as internal and external barriers for academia, and industry, separately. The
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boundary, in defining internal and external barriers, was considered as the affiliations

(universities for the academia and industry organisations for the practitioners).

2.4.1 Internal barriers for the academia

According to Ordofiez and Serrat (2009), most barriers to research dissemination are
psychological or social from the onset. Traditionally, academic researchers and
construction industry practitioners do not collaborate closely, in majority of
construction research projects. Therefore, successful communication between
researchers and research users is crucial for the effective utilisation of research in
decision-making in policy, and practice (Alker, 2008). Hair, Wolfinbarger, Money,
Samouel and Page (2015) further highlight the importance of successfully
communicating the results of research to a wider community beyond immediate

research reports, theses, and research products.

Further, due to the challenges of the pedagogical discipline, highly qualified

disciplinary specialists might feel incompetent, when they enter in (Havnes &

Stensak lishing networks
Of eXp JAA A O \..) ha Vi (IR A B LS, (W2 1) PN VP B 0 o' Ch COHStI'UCthIl
researcl

Countri 3 I g iety of contexts,

including universities and the private sector. Therefore, the changing external
environment has seen some governments place unprecedented emphasis on research,
as a key motor for national development (Harper, Jones & Marcus, 2013).
Concurrently, with democratisation of higher education, universities became
heterogeneous not only in their specialisations, but in their quality. Senaratne and
Pasqual (2011) stated that, when higher education systems grow and diversify,
society is increasingly concerned about the quality of programmes since the
knowledge is used in different contexts as: knowledge, practice, teaching, public
policy, and societal (Alker, 2008; Marsh, 2010). As a result, Payne (1996) states
business colleges and management schools, like other organisations, are under

increasing pressure from stakeholder groups, such as students, employers, and
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accrediting bodies, to demonstrate the relevant quality-oriented processes, and

Outcome Based Education (OBE).

Yet, trans-national research opportunities provided or assisted by economically
advanced countries might be low in quality, and might exploit those paying for it in
many cases; the low and middle income countries have limited capacity for
reviewing the quality of programmes and preventing the obvious low-quality

programmes from spreading on the territory (Meek et al., 2009).

In addition, the resource pools for research in many low/middle-income countries,
even if financially sufficient, might be too small to compete with the larger pools of
other countries. Hence, low success in getting a substantial share of research funds
from abroad discourages academics (Meek et al., 2009). Over time, funding received
from the industry for university research has been marginally low depressing the
researchers further. Moreover, tensions arise among academics due to the funding
mechanisms, and the iniquity of rewards for research and teaching (Meek et al.,

2009).

Due tO L b b Vi & :‘7i‘) N 33 A A el B YIS 18 Mk sl S tO allocate tlme
to be in y )i oritise academic
duties (Havies zet (2004) state

that the number of universities and colleges has raised, and the number of students
increased even more. Further, Shin, Arimoto, Cummings and Teichler (2015) discuss
that, as of the recent policy changes, academics aim for research excellence at the

expense of teaching excellence.

Apart from such barriers, where the change necessary should initiate within the
individual academic or the institutions, barriers exist which are beyond such control,

as discussed in the next section.

2.4.2 External barriers for the academia
Apart from the challenges faced by the researchers as discussed in the previous

section, barriers exist beyond the control of individuals' affiliations.

According to Havnes and Stensaker (2006), the emphasis on distributed autonomy in

higher education is a barrier to open communication, debate, and critique. Further,
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increased global competition in higher education and research, and the related
information systems on “world-class universities” and indicators of “cutting-edge”
research, are more likely to underscore gaps than motivate the less privileged to
‘catch up’. The goals of trans-national education programmes and the paradigms of
research might be so driven by the perspectives of economically advanced countries,
that the needs of low- and middle-income countries are neglected or even

suppressed; this is another challenge for developing countries (Meek et al., 2009).

Frglich, Schmidt and Rosa (2010) further explain the issue as; separation of quality
assurance mechanisms for teaching, and research has created critical problems within
higher education institutions with respect to choosing a mission and allocation of
resources, as research and teaching requires a different type of resources. Heaney and
Uchitelle (2004) explain the results created in educational institutions through such
dramatic changes as; quality driven initiatives happen at the same time, as
universities face with continuing financial demands arising out of diminishing

financial support from public sources of finance. Hence, lack of investments in

researcl 3 1aller ] arch er,.the ing s not positioned

to make {Eé%ﬁ‘ Fyiresearch- i vesiment
NS /3

¥

Converse!{ se7 Y Yrax at Yatekestdh -£ax icepts since they
have high practicai reievance (Volberda, Bosch & Mihaiache, 2014). The popularity
of fashionable management concepts in fact contrasts with academic discourse,
which is virtually ignored by practitioners (Kieser, Nicolai & Seidl,  2015),
discouraging the applied research in a way. Differently, changes brought about by
pure research will be seen over a long period of time than immediately, at some
points. Hence, the researchers argue that the construction industry practitioners often
do not entertain innovative research ideas, which require a major change in the
industry practices and procedures. This situation dictates the need to enhance the
researcher-practitioner collaboration to conduct research on problems, which are

vital for the construction industry and to find out adoptable solutions (Walker, 2016).

In addition to these barriers for the academia, there are barriers to industry in
attempting to use research knowledge. Such barriers were divided into two (02)

segments as; internal barriers and external barriers, where the boundary being an

39



individual organisation/practitioner against the industry as a whole. The internal

barriers for the individual organisations/practitioners are discussed below.

2.4.3 Internal barriers for the Industry

Apart from the so-called academia’s negative involvement, there is a lack of
evidence that construction industry adapts new findings of academic research into
their practice (Walker, 2016). Traditionally, it is found that the academic researchers
and the construction industry practitioners do not collaborate closely, in most
construction research projects. There is a perception among the construction
practitioners, that academic research into construction management are not directly
usable and valid since they focus on subjects and issues, which are not crucial to the
construction industry. Further, this leads to ignorance of good quality academic
research (Anumba, 1998). The practitioners also claim that, the academic research
results are inapplicable and impractical to use in real- life construction projects

(Bigelow, Bilbo & Baker, 2016).

In addi esses, solutions,
and ar )’\l LI UAL LEV QL AV WA, (ST L £ A ThCA, of labour and
instituti ahsgsu fact f basi ling companies,
enginee  col 1e value chain is

increasingly fragmented. This development has resulted in most businesses, which
operate from a cost+ model, making the companies compete on their overhead rather

than their core processes (Nicolini et al., 2001).

From a company perspective, the consequence is that they fail to evolve
independently, but are enrolled in an institutional developmental, which fixates the
company in an institutionalised role. This effect is achieved as the companies build
for the same clients, uses advisors, subcontractors, and suppliers are furthermore
hired for the same types of employees, with the same competence profile.
Consequently, it is impossible for the companies to develop core competencies, but
is stuck in a fierce competition on overhead, rather than their ability to reduce costs

and create value (Thuesen et al., 2010).
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According to Sheffer and Levitte (2012), “integral innovations” that involve new
interfaces and/or new integration procedures across the boundaries of
firms/professions/trades are adopted far more slowly. Mediating this effect, vertical
and horizontal integration of design and construction specialty firms involved in
integral innovations significantly increase their rates of adoption. Further, in 2015,
Ofori envisaged the requirement of moving for change with a commitment to
improve the delivery of projects and the performance of companies. The movement
would be a network through, which members could collaborate with each other in
developing construction techniques and skills, and exchange ideas for increasing

efficiency and quality.

One more reason is lack of interest in investment on R&D by the industry.
Privatisation of companies is believed to reduce the resources available for R&D,
including collaborations between the industrial companies and university researchers
(Meek et al., 2009). Yet, many of these collaborations were not sufficiently market
driven and resulted in innovations that lacked a context to be practically applied

(Perkm

FE | i .
Conversel ey et $aCtEN Hepe AGSES el theS $erfaiianés the participants

amongs OrSY entristed toclexee the complexity,
dynamism, and uncertainty of the construction industry, project team requires to
deliver high quality projects at lower costs, in shorter times (Oyedele, 2010; Sears,
Sears, Clough, Rounds & Segner, 2015). Since the project teams rarely remain the
same from one project to the next, information flow and methods of innovation
diffusion are hindered by constantly changing team compositions and lack of
teammate-to-teammate familiarity. Multiple, non-hierarchical teams from different
organisations find themselves with little incentive to share knowledge or

methodologies due to the lack of information technology developments adopted by

the construction industry (Sabol, 2007).

Skills agenda is at the heart of current day organisational development. Without
sufficient people with the requisite skills, companies will be unable to fulfil their
growth potential. There is a global battle for talent, which is becoming more intense.

While firms were probably slow to recognise it, the ability to attract, retain, and
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develop skilled people is increasingly a required core competence (O’Donnell,
2008). Outdated skills of professionals in a particular firm will, therefore, be a strong

disadvantage in the highly competitive construction environment.

This emphasises the need for updating knowledge of the workers in line with the new
knowledge generation. According to Dragoni, Vankatwyk and Tesluk (2011), the
primary challenge lies in the development of basic skills, the procurement and
development of strategies and professional leadership, and the protection of
experience, which the construction companies are being with poor learning
organisational orientation leading to lack of investment in people. Further, lack of
resources and people in the industry as highlighted by Loosemore and Richard

(2015) could also add to the slow adoption of academic research by the industry.

Lack of training for professionals can be another reason for slow responsiveness.
Practitioners require flexible education and training that complements work place
experience rather than distracts from professional obligations. Due to innovative

developmpnt neonle have to adant manv chanoes at a nersonal and nrofessional level

at rapic wmciensesvthel Debdriaicontifuoul deden Ehlen, Van der
Klink & 2035Irdiance | he sl ol ILERQTEANI0]HS requirement for
constructioRsr {bhals - ‘Aecbrding“td- >raminiyage and

Thayaparan (2010), 1t 1s evidence of a strong connection between the skills and
employability. More the skills and knowledge one will demonstrate, more the
chances available for him getting employed. Therefore, it is important to focus on
matching the skills requirements with the level of skills one possesses, which could
be achieved by lifelong learning. However, Wall and Ahmed (2008) point out that,
organisations confront increasing costs to train employees in present day high

technology environment.

Further, Sexton, Abbott, Barrett and Ruddock (2007) have identified the structure of
construction industry seem to inhibit innovation. As an example, UK construction
industry is predominantly developed by firms with a less number of people, with
limited capacity to innovate due to their management in-abilities, limited resources,
and reduced opportunities for supply chain driven innovation, because of their

inability to form long-term relationships with other firms. The net effect of this is
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that, construction firms are commonly characterised as being conservative, risk

averse, invest little in R&D, and consider suppliers to be the stimulus of innovation.

As Walker (2016) points out, on the contrary, the researchers argue that the
construction industry practitioners often do not entertain innovative research ideas,
which require a major change in the industry practices and procedures. Inter-human
communication remains failure prone. There is a broad consensus in the literature
that successful communication between researchers and research users is crucial for
the effective utilisation of research in decision-making in policy and practice (Alker,
2008). Therefore, quality control of communication is vital for developing the
knowledge base of the system, and yet, has experienced mainly the misfits between
various modes of communication. Thus, dissemination mechanisms selective
operations can specify with hindsight on the basis of insights in various disciplines
(Friesike, Widenmayer, Gassmann & Schildhauer, 2015), as discussed in this thesis

later in Section 2.5.4.

Hence, barriers exist further, which are beyond the control of the industry
organis b pisventi v IRdonsaigsies Sohpanisk o research based
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Statistics on the construction industry strengthens the notion of low responsiveness to
changes and low development rates compared to other industries (Finkel, 2015;
Battelle, 2010; Sabol, 2007; Koebel, Papadakis, Hudson & Cavell, 2004; Fiarclough,
2002). Hence, it is a universally recognised necessity, that the industry must improve

its performance (Finkel2015).

In parallel, Ball (2014) argues that the construction industry has considerable barriers
to accept innovations in general, mainly due to its culture of conservatism, lack of
appropriate leadership, and its timidity in leading the adaptation of new technologies.
These issues make it extremely difficult for the construction industry to make
significant inroads to invest in the adoption and diffusion of innovation. Further, this
is largely driven by technology push rather than demand pull. Construction industry

lacking direction and resources to test and implement new research outcomes could

43



contribute to the current gap. R&D has a pivotal role to play here, but the effort
needs to be carefully focused on those activities in which, the industry will invest
either out of enlightened self-interest or to respond to the demands of clients and

government policy.

Although academic research provides useful information, insights, and ideas for
improvement, it does not often lead directly to practical advances (Ofori, 2015).
BERR (2008) shows that research are not very influential and useful, especially,
when less funded and consulted. In fact, NCTM (2010) reveals that the research
findings are often published in research journals that are difficult for practitioners to
access and reported in an academic style, which makes them difficult to interpret.
This gives the feeling that too often the practical implications of academically
written research reports are not apparent to practitioners. These urge for a change or

a re-shape in academic research culture.

Yet, a study by Koebel et al. (2004) found that almost all types of stakeholders

believe it is hichlv imnortant to adont new buildino and constriction products,
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the construction services purchased. As per Loosemore and Kichard (2015), in
construction, the end users of the product will ultimately bear the costs through rent,
lease, or purchase, whose business are beneficially or adversely impacted by the
effectiveness of the built infrastructure within which they operate. As the
construction client base is mostly formed out of relatively uninformed owners, there
is little premium possible in prices to fund R&D. Many private owners purchase
services relatively infrequently and have no interest in the long-term viability of the
industry, whose services they wish to purchase. Moreover, Bettelle (2010) states that
the research results on decreasing R&D funding as; even the volatility accompanying

the recession has passed, current economic conditions remain fragile.

Further, observations of Dubois and Gadde (2002) indicate that the industry as a
whole is featured as a loosely coupled system. Moreover, the adversarial culture of

the industry, which ushers in detrimental short-termism and opportunism, manifest in
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procurement arrangements between project team participants. Hence, industry’s
short-term focus on achieving project goals is another reason. Loosemore and
Richard (2015) highlight lack of innovation as a likely result of low profit levels and
clients, who insist on a dominance of lowest-price criteria in awarding contracts.
There are many pressures, not least of which is the need for the construction industry
to become more profitable and simultaneously deliver better value for money. This
represents a significant challenge to the entire construction community, its processes
and technologies, and to its clients and customers, who must demand buildings, and,

whose economics are considered on a whole life basis.

Further, construction differs from other industries in project-based design and
production regime, with a high degree of unique production combined with a
significant element of institutional standards and repetition. Furthermore, the
products are linked to specific sites and the production team composed uniquely for
each project (Thuesen et al., 2010). Finkel (2015) discusses that the construction

industry fragments more considerably than many other industries. Because of

combin Q ess fragme an, p plexity, pe nition of quality
attributes & aneff natpre. of ANy reieats : high ~and consistent
quality ; 3 ks iqi tretimg dé ess, particularly
in terms of the whole-of-life performance of completed facilities. This dynamism

frames the innovation process in contexts, where continuous development is more or
less impossible. Consequently, many innovations are confined within a single project

(Lock, 2012).

In addition, a study by Robles, Stifi, Ponz-Tienda and Gentes (2014) proved that less
innovation adaptation, as a possible reason for lack of productivity improvement of
construction labour forces compared to other industries. Even though significant
opportunities exist to develop more mature workers, already active in the workforce,
yet, there is little evidence of promoting technology-based learning applications in
construction related postgraduate course provisions (Alavinia, van den Berg, van
Duivenbooden, Elders & Burdorf, 2009). According to MacLeod (2010), in the
construction industry, there are a proportion of people who has good to excellent

natural ability for innovation, and, who may have trained. Further, services offered
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by the professional organisations are tacit knowledge intensive in nature since a wide
range of professionals involved working as an interdisciplinary team in delivering the
construction products (Kuo & Wium, 2014). Yet, the concept of knowledge worker
(Green, Newcombe, Fernie & Weller, 2004) has long been ignored within the
construction industry, which is considered as one of the labour intensive sectors of

the economy among other industries.

In summary, Fairclough (2002) emphasised the influence of innovation on
development, where R&D is an important driver of innovation. No valid argument
was presented to justify the construction industry being any different, therefore
R&D’s importance to the construction industry as any other. However, it is not given
the same priority as measured in R&D expenditure, as a proportion of turnover. The
problem is continuing over time, as discussed. According to Bygballe and
Ingemansson (2014), development drives may require changes in the construction
sector as R&D activities lead to innovation. However, the pace at which these

developments integrate and implement in the sector will be slow. The main barriers

of unfo ptent deyelo are. the ng ence of relative
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construction mndus

B N e A A A

Therefore, the need for sharing knowledge between research institutions and industry
has become increasingly evident in recent years. However, relationships between
academia and industry are increasingly intimate and commercial. This section reveals
that the academia is internally and externally restricted equally as the industry.
Barriers identified in this Section 2.4, for the academic and the industry, as discussed

above are summarised in Table 2.4 and Table 2.5 respectively.
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Table 2.4: Barriers for Research Dissemination — Academia’s Perspective (Refer Appendix — A3 for references)

Barriers for Research Dissemination

Internal Barriers

External Barriers

e Research culture of the affiliation demanding to involve in either pure or
applied research

¢ Maintaining traditional research culture, while partnering with a
commercial industry

¢ Increased work load due to raised number of universities, colleges, and
students

¢ Increasing pressu

OBE

Tension due to fu

Iniquity of rewar

“Think global, ac

Time pressure

Poor planning an

Poor use of comr

Low success in getting a substantial share of research funds from abroad

Low success in getting research funds

Diminishing financial support from public sources for research
Increased global competition in higher education and research
Passive and low opportunity for actual research outcome
dissemination

Inadequate quality assurance mechanisms for research
Inadequate allocation of resources for research

cation
ercializg y ' research
{dAarante Hf Xasliohabid ¢ ement concepts by
S I <
Efféetsof tescdreh takt ne to get appear, even if

ries inability in reviewing and
programmes
Indicators of 'world-class universities' and 'cutting-edge’'
research reduces the chances for less privileged universities
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Table 2.5: Barriers for Research Knowledge Utilisation — Industry Perspective (Refer Appendix — A4 for references)

Barriers for Research Utilisation

Internal Barriers

External Barriers

¢ Lack of skilled people to promote innovations

¢ Challenging requirement of adapting to a number of personal and
professional changes at a rapid pace

e Research outcome capturing is difficult as it is tacit knowledge
intensive

e Link between R&D and profit levels is not visible

No proper structu

research

soaien

e Unawareness due S e-n&i teichrih Dthe Yndubls

® Less knowledge on ¢ %&g § ok

e Competition amo cutﬁt: ,9" r, Tpantesis-t rice'based
e Less incentives fc %g Ton activities

e Out-dated skills ¢

requirements of i

¢ High cost of training employees to match with requirements of
innovations

¢ Constantly changing team compositions disturbs information flow
and methods of innovation diffusion

¢ Increasing costs to train employees in today’s high technology
environment

¢ Constantly changing team compositions and lack of teammate to
teammate familiarity

¢ Research reported in an academic style making difficult to
interpret

¢ Academic research is more focused on subjects and issues, which
are not crucial for the industry

e Poor organisational learning orientation

» e o o o

Difficulties in going ahead with current construction industry
development trends

Reluctance to invest on research

Ignorance of good quality academic research

Industry lacks leadership to direct towards R&D

Lack of investment on R&D by the industry

11is not directly usable / valid
importance of skills agenda
directly to practical

icdAreh Heek ot

Aot et A Al Rl 8 AR 4 A B

luct quality

w influential/useful
stry

1t innovations
Research outcomes are impractical to use in real- life construction
projects

Highly fragmented nature of construction industry

Industry is driven by the technology push over the demand pull
Complexity of construction industry production process
Industry’s short-term focus on achieving project goals

“One off” nature of many construction projects

Limited resources and opportunities for supply chain driven
innovation

Low responsiveness to change

Clients interest of 'lowest-price criteria' to award contracts
Risk averse nature of the construction industry

Slow pace of development in construction sector
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Hence, at present, a gap exists between academic research dissemination and
research utilisation by the industry due to several reasons arising from both parties.
While opportunities are created for each partner, there are also important conflict of
interest issues. A collaboration, where the interests and values of each partner are
articulated in advance and conflict of interest issues are resolved before legal and
business arrangements through established contracts, is the correct path to head off,
as discussed next. The next section explores how such collaboration could be built in

the construction industry.

2.5 Merging Academic Research and Industry Development Requirements

Based on the literature discussed in the previous section, it can argue that academic
research and industry development requirements should be merged. It would be
useful for practitioners and policymakers to make better-informed decisions with less
speculation, leading to a sustainable innovative development in the sector. In such a

process of merging academic research and industry practice, several studies have

identifi ] , as discussed in
this sec
2.5.1 [ 1 y development

requiieinenis
In innovation literature, various perspectives open windows of appreciation on the
dynamic and complex processes of innovation, but from specific angles. The
complex dynamics are composed of sub dynamics like market forces, political
power, institutional control, social movements, technological trajectories, and
regimes (Freeman & Perez, 1988), where this study needs such operations to be
clarified specific to the construction industry. The present dynamics of the
construction industry has led to a regional lock-in. A breakout of a lock-in may open
a window on a new market with a global perspective (Coenen, Moodysson & Martin,

2015).

Yet, there is no scientifically ‘correct’ way to solve problems in a particular industry.
Instead, choices emerge in the course of a project because of many different success

factors; scientific, economic, political, and even cultural (Nowotny, Scott & Gibbons,
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2001). Particularly, when knowledge is increasingly utilised as a resource for the
production and distribution of systems, reconstruction may come to prevail as a
mode of ‘creative destruction’ (Luhmann, 1984 cited Etzkowitz & Leydesdorff,

2000).

In such a complex dynamic, the independent variables at one moment of time may
become dependent on a next moment, similar to the dynamics of THM (Leydesdorft,
2009). Consequently, the economic and political mechanisms no longer control, but
function as selective feedback mechanisms that enable and constrain the

development of scientific knowledge (Ivanova & Leydesdorff, 2014).

Hence, different stakeholders (e.g., academia, industry, government) should
recombine from their respective perspectives (Leydesdorff, Park & Lengyel, 2014).
Therefore, the bilateral relations between government and university, academia and
industry, and government and industry should have to expand into triadic
relationships among the spheres. The dynamic of society would change from one of
strong boundaries between senarate institntional spheres and oreanisations to a more

flexible

yei¢argyit efCNadengihegol€pit Thgiokhs

,~ industry

Howevi oe 1l ‘ interd 1 | with respect to
knowled oe cre , as presented in
Figure 2.8.
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Figure 2.8: Three-dimensional Space of Triple Helix Interactions

(Source: Adapted from Leydesdorff, 2005)
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Therefore, three (03) sub-dynamics are reproduced as functions of a knowledge-
based economy: wealth generation in the economy, novelty generation through
organised science and technology, and governance of the interactions among these
two (02) sub dynamics of policy-making in the public sphere and management in the
private sphere. The economic system, the academic system, and the political system
can be considered as relatively autonomous subsystems of a society, which operate
with different mechanisms would be parallel to; construction industry, research
academia, and government/regulatory bodies, respectively, in understanding the
construction management innovations. Hence, it could be assumed at this point of the
study, that the academia, construction industry, and government/regulatory bodies to
produce novelty, wealth, and legislative controls in the concerned context of
construction management. Interactions between academia and government/regulatory
will develop the dimension of knowledge infrastructure, while construction industry
and government/regulatory interactions will develop the necessary political

economy. Resultantly, the interactions between the academia and industry will

develor vever, patenting
the know o ledge is mostly
intangil

Hence, the university should need to be a firm founder through incubator facilities,

industry as an educator through company universities, and government as a venture
capitalist through the research and other programmes (Etzkowitz, 2014a).
Governments also must encourage collaborative R&D among firms, universities, and
national laboratories to address issues of national competitiveness (Etzkowitz &
Leydesdorff, 2000). Therefore, three (03) interacting sub dynamics can expect to
generate hyper cycles on top of the business cycles, election cycles, and paradigm

changes (Leydesdorff, 2010).

Institutional functionality in a knowledge-based economy also implies reaching
across institutional borders based on expectations about, how the environments may
change, when providing opportunities for innovation. Therefore, the construction
industry has to assess in 'what way' and to 'what extent' they decide to internalise

R&D functions. Universities could position themselves in markets, both regionally
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and globally. Governments may make informed trade-offs between investments in
industrial policies. Managing these interfaces is both an economic imperative and a

political challenge, yet knowledge-intensive in elaboration (Leydesdorff, 2005).

In addition, the dynamics can become self-organising because the incentives for
change can come from different sources and operating environments. The driving
force of the interactions can specify as the expectation of profits. However, ‘profit’
may mean different things to various contenders involved in the process of sector
development (Worasinchai, Ribiere & Bechina, 2009). Therefore, the investment
from each contender to the THM would need to be agreed in front of proper
agreements, when establishing co-evolutions in a business context like construction,

as suggested by Pavitt (1984) for general context.

Within the context of the above discussion of the dynamics of such a merger, it is
observed that partnership arrangements are the way forward between the concerned
parties. In fact, partnerships amongst governments, the economic sector, and research

universities should orow considerablv. to ensure that new knowledoe becomes linked

to deve hlsyickassaly, A0 Aanathey aorKiudtron loex (t. HOWCVGI‘, at
present. ISHEETHoTNERN RS dodSERITITI0aTs asingly intimate
and co: MiTTe Yo ortdni kresv are , there are also

important contiict of interest issues. Particularly chalienging 1s ensuring that
universities maintain their traditional role in public science, while collaborating with
a commercial entity with a tradition of proprietary science (William et al., 2004). A
collaboration, where the interests and values of each partner were articulated in
advance, and conflict of interest issues were resolved before legal and business
arrangements established via contract is the correct path to head off. The next section
discusses how the academic research could be reshaped for such a collaborative

environment.

2.5.2 Reshaping academic research to create a merge
The most common claim by practitioners is that academic research is not directly

usable by the industry. To overcome this issue, academic research could be made
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more useful if its structure and organisation were better linked to the practical needs

of the industry.

EN (2011) suggests improvements for future academia-industry collaborated
research programmes in four (04) ways. Firstly, it is required to clarify objectives,
while maintaining flexibility to respond to emerging policy needs. Secondly, it is
required to reduce complexities of research funding: research and innovation funding
should provide more added values, increase its leverage effect on other public and
private resources, and be used more effectively to support the strategic alignment and
pooling of national and regional funds to avoid duplication. Further, timely grants
should lower administrative burdens and thirdly, it is required to broaden
participation in programmes. The ultimate users of innovations should be involved
much earlier in the process to accelerate and broaden the exploitation of results to
encourage greater public acceptance. Finally, increasing the competitiveness and
societal impact is essential. This would require better uptake and use of results by

companies, investors, public authorities, other researchers, and policy makers.

In addi 5 itashodiresf Neborrshos Salind  gishiy rocess by being

ATy

i‘r/"\i"g
ethical %PI i BETHTH CWE WG S €8s edrd 1 185@ i1 TooiK 1ly to overcome

i

global fertt but valsoU 9 intprove Therefore, it is
suggested that research programmes should be judged not just by the quality and
quantity of science produced, but by the industry impact and tangible benefits
resulting from the research (Kassel, 2009). The institutions have already started to
implement evaluation mechanisms to identify and promote such overall performance
in developed counties (OECD, 2010). Hence, effective research knowledge
dissemination processes in creating such an impact are of utmost importance, as

discussed in the next section.

2.5.3 Research knowledge dissemination process

Knowledge dissemination, in general, can view as a sub process of knowledge
management and it mainly refers to knowledge transfer to wider communities.
Dissemination is the interactive process of communicating knowledge to target

audiences so that it is used to lead innovations. The challenge is to improve the
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accessibility of desired knowledge products by those who are intending to reach.
This means ensuring physical availability of the product to a large proportion of the
target audience, as possible and making the product comprehensible to those who

receive it (Ordofiez & Serrat, 2009).

As such, simply initiating the dissemination mechanisms is insufficient. The transfer
needs to adopt an end-user perspective. Such end-user perspectives are evident in
reaching higher stages of the Model - Chain of Knowledge Utilisation (MCKU) of
Alker (2008) (refer Figure 2.9).

Reception: Research received by an individual and lands on the desk, but the
findings might never be read

Cognition: Research is read and understood

Reference: Research changes way of thinking — provokes a shift in an
individual’s “frame of reference”, for example in terms of defining
key problems and priorities

Effort:

esearcl shape some ) to get the

Adoptluu. AINLDOLvAlLull 11Aad 11dau a ulivu L 1iiiuviive vll uiv aviual lJUll\/)’

Implementation: While research may have been used to develop policy, at this stage it
has also been translated into practice on the ground.

Impact: Utilisation of research, when the implemented policy is successful in
producing tangible benefits to the citizens.

Figure 2.9: Stages of Model - Chain of Knowledge Utilisation
(Source: Adapted from Alker, 2008)

Hence, the MCKU identifies seven (07) stages, which research dissemination efforts
could result beginning from merely reaching the target audience, to producing
tangible benefits to the relevant knowledge users. The model, therefore, suggests

academic researchers in built environment to make efforts in reaching higher stages
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in order to facilitate utilisation of knowledge in cultivating innovative management

practice in the construction industry.

In parallel to above MCKU, Alker (2008) has produced another model called
‘Pipeline Model of Knowledge Dissemination” (PMKD), which explains the
different stages of practitioners’ use of research, as presented in Figure 2.10. PMKD
suggests that research knowledge dissemination could be positioned in seven (07)
stages, starting from awareness, to being adhered. In between, some research
outcomes reach the levels, acceptance, and local application, accepted as practically
feasible, and get into action, and the adoption. Deeper in the pipe, the success is

higher in terms of dissemination of knowledge.

Locally
Aware Accept Applicable Doable Act Adopt Adhere
& fat } A EH{g1llhE ML+ llnatIOIl

According to Ordofiez and Serrat (2009), certain efforts to disseminate knowledge
products are earnest. However, the low impact of most research is mainly attributable
to poor planning and the absence of a proper dissemination strategy. It is, therefore,
necessary for research academics in built environment to have a planed
dissemination process, which is interactive, allowing feedback from audiences in a

cyclical model of communication flow.

Further, in a specific context, the processes at different levels and in different
dimensions develop concurrently, asynchronously, and in interaction with one
another. The horizontal differentiation among the coordination mechanisms is based
on the availability of different codes for the communication (Leydesdorff, 2010).
Hence, there is a need to identify the ways and methods to link researchers,

practitioners, and research funders with effective communication channels (Alker,
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2008). BERR (2008) highlights the need of research funders taking the first step in
aligning researchers and construction decision-makers. However, as Panda and
Gupta (2014) argue, the impetus for these changes must initially come from the

research community.

As emphasised in the above discussion, dissemination can be effective through
different communication channels at different stages and for different purposes.
Therefore, it is important to seek for available research knowledge dissemination
mechanisms, which can be utilised by research academics in the built environment in

favour of the construction industry.

2.5.4 Research knowledge dissemination mechanisms

Dissemination mechanisms are the different media or types of outputs produced by
research programmes. According to RD Direct (2009), a research communication
strategy can comprise active and passive dissemination activities. Passive knowledge
dissemination is mainly untargeted, including unplanned ad-hoc forms of
commu 1s in academic

journal: JURCESIUY O MIOLALUN . (oIl LS rch findings to a

> to increase the

target auhiepce s
uptake :
Table 2.6 presents some common mechanisms used for research knowledge

dissemination. Further, they are categorised into seven (07) groups based on the way

of initiation of dissemination mechanism, for ease of reference.

Table 2.6: Research Knowledge Dissemination Mechanisms

Knowledge Dissemination Mechanism Research References
a) Write—ups  of | e Research reports [11, [2], [31, [4], [5], [6]
individual ® Working documents
research e Manuals
¢ Publications
[ ]

Others (Brochures, Flyers, Drawings
and Posters)

b) Collections of | e Academic journals [11, [6], [7]
written e Professional journals
research e Libraries
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Knowledge Dissemination Mechanism Cont. Research References

c¢) E- transfer e Networking (6], [8]
e Internet, intranet and e-mail
e Discussion forums
¢ Video conferencing
d) Public ¢ Promotional campaigns [1], [6]
awareness e Press releases, TV, Radio
e) Research e Conferences
related e Workshops and seminars (11 [2]. [6]. [8]. [9]
gatherings e Training programmes U
e (Continuous Professional

Development (CPD) programmes,
Lectures and Demonstrations

f) Collaboration e Participating in policy making and (11, [2], [5], [6]
with the Policy Briefs

government ¢ Partnerships (Public-private,
Strategic)
e Official Reports
g) Collaboration e Contracts with industry [11, [2], [5], [6], [8], [10]
with the ¢ Products, Services and Consulting
industries ¢ Knowledge brokers and Simulations

Pyecisnne® enya g ah g s@aich

[1] Alk A euad, Qrnrhgn& Abbatt s idhMagse alker & Finegan
(2007) ] 1 ) 2009); [7] Jain &
Nfila ( MhitteYl &tEemola- (Po08Y d, Beckmann &
Birney

The below section presents in-depth discussions on above mechanisms, based on the

given categories.
a.  Write-ups of Individual Research

Individual research write-ups are available in different forms. These are written for
the academic purpose of research. Research report is a carefully structured write-up,
which clearly states the purpose, findings, and relevance of research activity. A
report may be written for a range of reasons and for a variety of audiences.
Therefore, its length, style, and detail tend to vary greatly (RD Direct, 2009). This
report is typically read by other researchers, and provides evidence that the research

was soundly conducted. Working documents, manuals, and various publications are
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prepared based upon individual research, and publication is a common mechanism

for knowledge dissemination used by many researchers.

Other mechanisms like brochures, flyers, drawings, and presentations, convey
research findings more user-friendly. Pfister and Eppler (2012) explain the worth of
drawings and posters in terms of effective knowledge dissemination. It is proved that
the drawing on memory performance is as effective as twice without a drawing.
Individual research write-ups are strong in content but the problem here is some

mechanisms focus more on the research itself but not the audience.
b. Collections of Written Research

Apart from individual write-ups, research outcomes are available as packages.
Academic journals, professional journals, and libraries would provide the
opportunity to instantly access many research outcomes. Many publishers are
involved in research publications; for an example, Emerald, alongside other scholarly

publishers, is an intermediary or “translator,” capturing, evaluating, organising, and

dissemi been established
for cen o cedshilly managetd e protess Ot Highlighting important
researcl [ development of
business. scicn mples of major

journals published by such publishers in the construction management context are,
Construction Management and Economics, Engineering, Construction and

Architectural Management, and International Journal of Project Management.

Moreover, Jain and Nfila (2011) state, libraries and information centres exist to
provide access to all types of information, in all different formats, to all individuals
to support teaching, learning, research, sharing of knowledge and skills, and sharing

of information to achieve participative democracy and national development.
c. E- transfer

E-transferring is a popular mechanism in knowledge dissemination. Networking
allows groups of people of different skills, experience, and background to work
together closely without disturbed by the physical distance (Ordofez & Serrat, 2009).

E-mails, internet, and intranet are peer-to-peer applications that allow users to
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communicate in a fast and effective manner. Discussion forums on the other hand are
an effective mechanism for capturing and sharing knowledge. Further, multi-media
tools such as video conferencing support interactive meetings between knowledge

deliverer and capturer.
d. Public Awareness

The focus here is on ‘dissemination’ and interaction with the ‘general public’.
Activities as; open days, science fairs, and involvement in the general press and
science journals for the public, involvement in different media, and interactive
websites, can use as effective mechanisms to disseminate knowledge. Besides, these
structural investments, some involve themselves in a given social and cultural events

such as, expos and urban development projects (Meek et al., 2009).
e. Research Related Gatherings

Conferences, workshops, and professional development gatherings of colleagues are
events, where participants can construct their own personal knowledge through

scientif 1 oe { i o W k s an excellent

opportunit§E@enhagqge, knowledesfurther egaiped. thraueh s ation with other
experts jt »Wlegeevenrtidys rpife ngin Pl 1 highlights the
related | ) , 3 g s in terms of

sending participants for conferences. The story in the picture concludes, how
dissemination occasion could help thought provoking, yet, the interest of the industry
in understanding value addition through participation is still in need of guidance.
Further, development and promotion of training in innovation, as a discipline in its
own right is considered under this category. Aouad et al. (2010) suggest familiarity
and trust, establish through training activity. It can lead to a better understanding of
university capabilities and the consequent identification of a university, as a partner

in solving pressing business problems.
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Figure 2.11: Knowledge Dissemination at Conferences

(Source: Adapted from Ward, 2003)

Madden and Mitchell (1993) defined CPD; as the maintenance and enhancement of

knowle 1t their careers,
accordi riulated with' regdr the’ hecdS of yrofessional, the
employ A efy. 1 - to professional
bodies, 0S¢ ate evidence of

continuing professional development (Jones & Robinson, 1997).

f. Collaboration with the Government

The focus here is the ‘public service’ dimension of research activities. Meek et al.
(2009) suggest it is important to complement contracts by non-market relations,
which are often critical on social and cultural dimensions. Therefore, policy briefs
prepared for the senior policy makers in ministries. According to Postlethwaite
(2005), it is in the form of an executive summary of about five (05) or six (06) pages.
It reports major findings succinctly and explains in simple terms, the implications of
the findings for future action and/or policy. The emergence of public-private research
partnerships reflects a fundamental change in the way in which knowledge is
generated and applied and changes in approaches to the management of industrial

R&D (Howard Partners, 2003 cited Meek et al., 2009).

60



g.  Collaboration with the Industries

According to Beath and Siegel (2002 cited Meek et al., 2009), university-industry
partnerships appear to accelerate technological diffusion. It seems that the quality of
the relationships and the free flow of information, are as important equally as the
actual commercialisation of a research product. Interactive partnerships are
becoming more the norm, rather than simple contractual publications. Knowledge
co-production and circulation of industry happens through the contracts with the
industry. Increasing the demand for university engagement should be the

underpinning activity of an innovative platform (Aouad et al., 2010).

However, several commentators have argued that a major drawback to greater
commercialisation of university research is the threat it poses to “open science” and
academic freedom. However, there has been a growing trend for joint publications
between university researchers and those based on industry and government, which

appears to have actually increased the significance of university researchers’

contribution (Meek et a1 2000)

In addu PR L VDAL F A RS IAP AVIGYy ciA b AL ING . 1es dlsseminated

informe n a}m ' synthesis for the
client. This pr erstood by and
applicable to decision-makers (Alker, 2008). Further, the traditional task-specific
simulations focus on the development of domain-specific knowledge. The set of new
leadership simulations, however, aims at the development of greater levels of
flexibility, that has direct implications for the effectiveness of simulations in training
and development (Wood et al., 2009). This could apply into the social research

knowledge dissemination as well.

According to Aouad et al. (2010), embedding researchers within companies, as part
of existing research activity, is another method of universities emerging themselves
within business contexts and problems. In this way, long-term collaboration is agreed
with the recognition that the university and companies are strategic partners (Meek et
al., 2009). Practitioners engage in research transfer embodied knowledge in

postgraduate research activities to the industry through employment. This screens the
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transfer of competences trained through research to industry (Meek et al., 2009).
Further, Jones and Robinson (1997) state the advantage of knowledge dissemination,
as an increasing recognition of the contribution, which the effective management of

human resources can make to the competitive advantage of organisations.

As discussed above, many diverse dissemination techniques are available. However,
when selecting a dissemination mechanism by an individual researcher, it would be
better if one can have an overall picture upon the pros and cons of all possible
methods. To support this, Aouad et al. (2010) have created a linear model of
dissemination mechanisms (refer Figure 2.12), which represents the university

involvement ahead of company engagement in the UK context.

A Depth of university
engagement

Strategic
partnierships

Sponsored 6

chairs, etc
Joint research, |

Training, 2
& CPD
Awareness
seminars 1

workshops Company demand & capability
|

Figure 2.12: University—Industry Involvements in Knowledge Dissemination
Mechanisms

(Source: Adapted from Aouad et al., 2010)

Strategic partnerships are identified as the method, which has the highest
involvement from both sides, while seminars and such gatherings positioned at the
very bottom. When relating this to the research utilisation stages of PMKD of Alker
(2008), discussed in Figure 2.6, it could relate the first stage of awareness to the
method (d) on public awareness. Similarly, stages two to four (2-4) can relate to the

method (e) on research related gatherings. Finally, stages five to seven (5-7) can
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relate to the methods (f) and (g) on research collaborations with government and
industry. It is apparent that the first two (02) dissemination methods to write-ups and
written research are of least impact to an industry and not even included in the

model.

Many other parameters such as cost, quality, and time need to be considered, when a
dissemination mechanism for individual research is selected. Table 2.7 presents an
analysis of the seven (07) dissemination methods discussed above, in terms of such

parameters based on the references cited in Table 2.6.
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Table 2.7: Analysis of Different Knowledge Dissemination Mechanisms

Advantages

Dis-advantages

Dissemination Mechanism

a) Write —ups of ii

Manual

Working document
Research report
Publications
Others

(Brochures, Flyers, Drawings and Posters) ‘

nce Specific

mic

vdological

standability

sive

audiences
nient

diate Impact

ht Provoking

]
y

:d Audience

Expensive

Readability issues

Reliability Isuues

Needs Creativity

Poor Focus

Wrong Interpretations

Not Popular

<2 |

b) Collections of written research

Academic, refereed journal
Professional journal
Libraries

¢) E- transfer

Discussion forums

Networking

Internet, intranet and electronic mail
Video conferencing

2L 2 2 2| <

2 2 2]

d) Public awareness

Promotional campaigns

Press releases, TV, Radio

< 2| < 2 < | <

e N PR N 2

<
< <L 2 2 2] <

Pap <L 2 2

Pap <. 2 2]

64




Advantages Dis-advanta
w
g
= .
g g
=2 R 2 S g ) " =
Dissemination Mechanism Cont. 2 = = 2| o 8| = % g § z| e
=z 2 2 3 2| 2 El 2|2 £ g Z| &
2 L= & = 2| 8l gl el &l 2 =~ | a| | 2| 5
Sl g| B 2|3 8|gl 2SSl E 5 5222825 EC
sl 21512l elolelsl2[E[2l 8812 5|55 22 &
- — - a - a - ~ - - ,.c .g o~ 'ﬂ g m
SIS 8| 8| &3
2 g | 2|2 &z 5| Z
¢) Research related cotlebings -~ LV LoILY W L IAtUWA., IS11 L.dilikdl
Conference, workshop.| , L | | !
Trainin § Iectrony ChE S I JISHETtA O N
g programmes ' 4
CPDs, lectures and « :‘:@t%fic e | B e e e | ! N
f) Collaboration » overnr
Participating in poli
Briefs
Partnerships (Public-private, Strategic) NN NN NN NN \ v [N N
Official reports YR V V V YRR
g) Collaboration with industry
Knowledge brokers and Simulations VN [NV VY N VNV VY N
Contracts with industry VN NN N A v Vo N N N \
Products, Services and Consulting S RV RV VA ISV Y \/ \/ VAR, N
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Overall, it is noted that in individual write-ups, the content is in high quality, but the
effectiveness in terms of dissemination is quite low. Collections of research work
also provide a better arena for wider knowledge, but, rather high in terms of cost. E-
transfer, therefore, is a good solution due to its low cost. However, the quality of
such outcome sometimes can be questionable. Public awareness is another important
mechanism to improve the knowledge of wider society, which would create paths for
research funding. However, low level of focus is the major disadvantage. Research
related gatherings are strong in disseminating knowledge to an interested set of
knowledge clients. Nevertheless, lack of interest from the industry due to time and
cost constraints hinders the effective dissemination. Collaborations with governments
create a direct access to involvement in decision-making, which can identify, as an
important step of effective use of knowledge. However, such opportunities are low in
developing countries. Collaborations between academia and industry provide a good

background condition for dissemination of knowledge.

In summary, each method calls for its own format, means of dissemination and

include actiy - He > dissemination
techniq eriikelyta:sugeged, .whentgackaged«and J ation content 1s
aligned retvevdibitseirhigh He tor for academic
researchers in the constructic

2.5.5 Establishing research knowledge disseminating strategy for the
construction industry

There is a broad consensus in the literature, that successful communication between
researchers and research users is crucial for the effective utilisation of research in
decision-making in policy and practice. Even though the research culture within most
universities in the world has improved to a substantial level, the level of knowledge

dissemination, yet, demands more attention (Ward, 2003).

Therefore, it would be helpful to have a dissemination plan for any research from the
beginning onwards. Ordofiez and Serrat (2009) have come up with useful steps as:
setting the objective of dissemination, identifying what knowledge product one
proposes to disseminate, identify target audiences, clarify benefits to users, define

dissemination methods and related activities, decide timescales and responsibilities,

66



set targets, be mindful of cost, and to have an evaluation criteria for the success, as of

such a plan.

Describing these steps of a research dissemination plan, Ordofiez and Serrat (2009)
mentioned that dissemination is only achievable and successful if, from the outset,
there is a shared vision and common understanding, what one expects to disseminate
together with a way of describing that to the benefiters. It is important to identify
clearly, the target audience and to map it to one of the categories in the awareness,
understanding, and action to be taken. Since target audiences tend to be many, it is
best to concentrate with whom, at the very least, needs to be informed, and then
prioritise for awareness, understanding, and action. Next, it is essential to think
about, what benefits the knowledge product will offer. One must then examine the
knowledge product and think of how it might be presented, as a benefit and solution
to users. Moreover, dissemination exercises have milestones that must be realistic,
identified, and set early. Such actions would guide academic researchers to deliver

research outcome to the construction industry more effectively.

In addit Lo Fivioieerpiamy VA seltuset!l Siepd. s vk ier actions could
Jem | ’

support 13\71 o Caizanitll Mabks &8 | Pt6sida i 18, which could

improv' "’.\,.‘,, 2 ] ﬂ/ YO W yJ41(l‘ - “.;( CAGa% 1AY | industry'

Table 2.8: Further Actions for Successful Dissemination

Actions to be taken by Academia

Actions to be taken by Industry

e Balance the characteristics such as
teachability, complexity, and
specificity of research (Bogers, 2011)

e Use a variety of  dissemination
techniques such as written, graphical,
electronic, print, broadcast, and verbal
media (Ordonez & Serrat, 2009)

¢ Provide summary documents, letters
of thanks, and newsletters to study
participants (Ordofiez & Serrat, 2009)

¢ Improve trust upon research findings
(Bogers, 2011)

¢ Involve senior management and make them
aware of the benefits that external knowledge
may bring to the organisation, in order for
them to budget, develop frameworks, and
find innovation opportunities (Ward, 2003)

® Encourage and reward research utilisation
practices such as research-informed decision-
making, considerations in job descriptions
and staff appraisals, and selection procedures
(Alker, 2008)

¢ Organise seminars with employees returning
from a conference to share and transfer
knowledge to other employees (Ward, 2003)

e Capacity building to access and use research
(Alker, 2008)
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Actions to be taken by Academia | Actions to be taken by Industry Cont.
Cont.

¢ Use effective quality control to ensure | ® Evaluate and publish, how new knowledge

that the information content is has contributed to improve performance at
accurate, relevant, representative, and the personal and/or organisational level, thus
timely (Ordofiez & Serrat, 2009) there is an explicit cause-and-effect link

between being open to knowledge-pull and
adopting an innovation (Ward, 2003)

However, the suitability and practicality of above actions still need to be evaluated in
Sri Lankan construction context. Once a proper dissemination plan with the key
actions is set, it would draw on existing capabilities, resources, relationships, and
networks to build new capabilities, resources, relationships, and networks, target
audience needs. In addition to such a plan that identifies the resources required for
implementation and provide a framework for monitoring and evaluation, it should

explain, how one would know the success of dissemination activities.

In summary of Section 2.5, academic research output in built environment consists of

cognitive and affective, as well as behavioural components. There is a broad

consensus in the [i 1 ful ication 1 researchers and
researc] ¥« i ’Z] ,:4 W ‘.“ “3 L.-‘{ i Vet 1{ QL "‘I '.l: 1} % :.—1',4.',"1 :ision_making in
policy : ) ruction industry
practitioners ¢ ~. The need for

sharing knowledge between research institutions and industry has become
increasingly evident in recent years. Knowledge management literature brings
insights into understand dissemination of research knowledge into the industry. It
revealed that, even though, the efforts to disseminate knowledge products are
earnest; there is a low impact, which is mainly attributable to poor planning and the
absence of a dissemination strategy. Hence, the common dissemination mechanisms

were analysed for their impacts in this section.

Finally, it was identified that the dissemination techniques are more likely to succeed
when used as packages and information content is aligned with the target audiences.
Therefore, it would be helpful to have a dissemination plan for any research from the
beginning onwards. Further, some additional actions, which could improve the level

of knowledge dissemination between academia and industry, were also suggested as
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strategic changes. Moreover, the identified success factors for academic-industry
merge inside the discussions in Section 2.5, in three segments as for (a) academia, (b)
industry, and (c) academic-industry collaborative implementation are presented in

Tables, 2.9, 2.10, and 2.11 respectively, in summary.
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Table 2.9: Success Factors for Academia in Research Knowledge Dissemination (Refer Appendix — A5 for references)

a) Success Factors for Academia

Success Factors of Research Initiation

Success Factors of Research Execution

Success Factors of Research Dissemination

¢ Create new knowledge linked to
development goals

e Select research more biased towards
applied sciences

e Undertake conceptual research with the
ability to gradually penetrate to the
industry

¢ Give the correct |

¢ Establish networl

e Select research
discipline of the ¢

e Align research cu
industry behaviot

¢ Play a more activ
industry

¢ Focus not only on global challenges, but
also on individual industries

¢ Add a dissemination plan into initial
academic research proposals

STy

e Consider end-user perspective in planning

knowledge dissemination

¢ Maintain required quality of research

¢ Send newsletters to study participants

¢ Balance teach-ability, complexity and
specificity of research

e Follow a clear method based on research

methodology
t -ademy
B oY
¢ Htaf fod tgapking
f A K et e .~.i»‘u‘u‘\|‘:
Meduce. COmpUcatipRs
Bt d A AL G o A o [ 4

DYy OClg culcal

Use multiple dissemination techniques
Allow for feedback from audiences
Recruit specialist staff with business
potential to manage knowledge resources
Put stronger efforts to communicate
outcomes of higher level research to a

munity
g 1bility of the product to the
far'gel . ce

rch outcome as a benefit or a
SN problem

tion, tailor research findings to

>nce to increase use of

olicy making
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Table 2.10: Success Factors for Industry in Research Knowledge Utilisation (Refer Appendix — A6 for references)

b) Success Factors for Industry

Success Factors to be implemented as organisations/individuals

Success Factors to be implemented as an Industry

¢ Change internal dynamics of construction organisations to be
able to respond to change

e Use research literacy as a criterion for staff appraisal

¢ Combine in-house and external resources

¢ Aim to maximize economic value through intellectual property
rights

¢ Ask project mane
opportunities o

¢ Increase senior 1r ;
external knowled

¢ Reward research-

¢ Promote the conc

¢ Organise events \
to share knowled

¢ Develop a mechanism to identify important innovative
management practices from research

e Offer chances to attend conferences as a reward for deserved
employees

¢ Share how new knowledge has contributed to improved
performance to create an explicit cause-and-effect link within
the organisation

Yeid O Boad 1l

FTrFSRUON PLIACCT

e Develop approaches to promote R&D
® Encourage industry to use research as a strategic resource
¢ Direct industry in capacity building to access research
¢ Encourage industry investments on research
¢ Develop more innovative management friendly procurement methods
¢ Increase the ability to attract, retain, and develop skilled people
opt new practices
J gounene 1 tions
¢ Pk (& ot difatd el chatid i rofddcidaalile lp for research and
| levedppment throughdndustry pra bodies
o' = Ereate netvorK s with "dthet/foreig) es to collaborate in
e
¥ U ith the new knowledge

71




Table 2.11: Success Factors for Academic - Industry Research Collaborations (Refer
Appendix — A7 for references)

¢) Success Factors to be implemented Collaboratively

¢ Resolve conflict of interest issues before legal and business arrangements

¢ Introduce incentives to motivates staff and institutional leaders to participate in, or
initiate, research collaborations

¢ Direct student research more into actual issues in the industry

e Increase communication between researchers, research funders and research users

e Review how research can be more effectively connected to real-world activity and
policy setting

e Judge research programmes by industry impact and tangible benefit

e Promote joint publications between university researchers and practitioners in industry
and governing bodies

¢ Practice the concept of knowledge brokering

¢ Embed researchers within companies, as part of existing research activity

¢ Create strategic partnerships - formal alliance to help each other in achieving aims
which cannot be achieved alone

¢ Promote collaborations amongst governments, economic sector and research
universities to link knowledge to development goals

¢ Enhance researcher-practitioner collaboration to conduct research on vital problems to
find adoptable solutions

26

The lite 2y deserH b WiKpbe several predions, s er are combined
through W Yrane ot teior 1K tually guide the
empirical phase of the study. There were three (03) main theori es identified as

significant through the literature review; namely, the THM (Etzkowitz &
Leydesdorff, 2000), MCKU and PMKD (Alker, 2008), and ROS and BOS (Kim &
Mauborgne, 2005).

THM of Etzkowitz and Leydesdorff, (2000) explains the process of innovative
development of a sector. The three (03) main players of such development are
academia, industry, and the regulatory bodies, who provide necessary knowledge
infrastructure, wealth generation, and political economy of innovative development
(Leydesdorff, 2005). The three (03) spheres may stay separated at the starting point
(current state), yet with time they may evolve into an overlapping interconnected
overlay (desired state) with the creation of the necessary spaces knowledge,
consensus, and innovation (Etzkowitz, 2011) generating the helixes of development.

Yet, the identical operations just do not happen in the context of construction due to
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inherent characteristics of the construction industry and related research academia’s
poor knowledge dissemination strategies. ROS and BOS of Kim and Mauborgne,
(2005) explain the deterrents that keep the construction industry in the nature of a
Red Ocean and gives signals on the necessary changes in becoming a blue ocean.
This process and the results together promote more research utilisation to make
construction management practice more innovative. Consequent changes required in
research dissemination are equally important. PMKD of Alker (2008) shows the

forefront stages that construction management researchers should reach.

Desired status

y
B e (-}

for BOS Operation
\ (Ra3)

Development

e

Industry
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.
/ of creating knowledge, conse nsus and innovation spaces \
[ for reaching higher stategs of PMKD & MCKU |
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Figure 2.13: Conceptual Framework

Aligning with THM of Etzkowitz and Leydesdorff, (2000), the literature review
established the significance of the academic research for innovative construction
management practice (refer Section 2.1). ‘Significance’ was identified in two (02)
separate directions, as the significance of the research knowledge transfer from

academia’s perspective, and from industry’s perspective (refer Tables 2.1 and 2.3), in
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answering RQ1 (Why academic research is significant in cultivating an innovative
construction management practice?), and RQ2 (How innovative management
practices assist the construction industry development?). Confirming the presence of
ROS of Kim and Mauborgne, (2005), literature review identified a number of
barriers from the industry (refer Sections 2.4.3, 2.4.4, and Table 2.5). In addition,
several barriers were identified for academia, which limits the research dissemination
opportunities (refer Sections 2.4.1, 2.4.2, and Table 2.4), which partially answered
RQ3 (What are the barriers for merging academic research and industry development

requirements?).

Apart from locating the stakeholders of innovative construction management inside
the theoretical mapping, determining the CSFs (areas of activity that should receive
constant and careful attention from management) for each stakeholder in performing
expected roles is equally vital. Hence, most importantly, in achieving the research
aim, the success factors for the academia and industry were revealed, which requires

in reaching higher stages of PMKD of Alker (2008) (refer Figure 2.10). Further,

some Steps yue cded e Wo.entitie ner. The success
factors femia were cateoorisedeinty: three (03). a lemented at the
initiatic & gvreseartih andpihd]s se dissemination
(refer Section 2.5. and Table 2.9). Further, for the industry pract itioners, several

success factors were identified (refer Section 2.5 and Tables 2.10), while another set
of success factors, which should be implemented by both parties together (refer

Section 2.5 and Tables 2.11).

Since several actions and success factors were identified here, it was important to
analyse them to identify the CSFs in answering RQ4 (What are the CSFs for the
construction stakeholders in developing an innovative management practice?) under
the Sri Lankan construction industry, on which this study is placed. Hence, the
empirical phase (the methodologies that govern this research are presented in the
next chapter) directed identifying the CSFs of merging academic research and
industry development requirements for an innovative construction management

practice.
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2.7  Summary

This chapter highlights the findings of the literature review. In the process of
revealing the theoretical underpinnings of research problem, Chapter 02 answered
the RQ2 in completing the second objective of the research, which is to critically
review the necessity of an innovative construction management practice for the
construction industry development. Whilst, the rest of the RQs were also partially
answered revealing theories to strengthen the concerns of 'research significance in
leading innovations', 'barriers for research interactions between the built environment
researchers and construction industry', and ‘success factors of research
collaborations'. The overall discussion guided the development of the conceptual
framework of the study, ultimately. Hence, in the next chapter, Chapter 03 presents

the methodological concerns, in developing the finding of the study into conclusions.
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CHAPTER 3 - RESEARCH METHODOLOGY

3.1 Introduction

Research design is important and requires rationalisation autonomously of research
output. Chapter 03 is therefore concerned with methodological choices, and its'
impact on the processes, and outcome of the research. The chapter, therefore,
presents the research’s philosophical stance together with the logical explanations,
supported by the theories of research methodology. Further, Chapter 03 also
concerns on the practical field study process in data collection, and the respective

analysis of data following scientific paths for arriving into conclusions.

3.2  Research Philosophy

A number of studies (e.g. Bryman, 2015; Saunders, Lewis & Thornhill, 2015;
Kagioglou et al.,1998: Guba, 1990; Guba & Lincoln, 1989) have used different
descrip » raradigms, and
philoso ‘Jih A
meanin I%ﬂﬁg
knowle — ders, Lewis &
Thornhill, 2012). According to Ormston, Spencer, Barnard, and Snape (2014)

emphasis, and

¢l development of

research philosophy answers the questions ‘what?’, ‘how?’ and ‘why?’ in terms of
the research process itself. Moreover, Johnson and Clark (2006) note, researchers
should be aware of the philosophical commitments make through the choice of
research strategy since this has significant impact on, what it is doing, understood,

and investigated.

The process of understanding requires peeling a number of layers in the ‘research
onion’ of Saunders, Lewis and Thornhill (2009) as presented in Figure 3.1. The
model engages a comparative superiority against the ‘nested approach’ of
Kagioglou et al. (1998), with its number higher number of layers in defining research
methodology of a particular research. The most external layer specifies the

philosophy of a research, which could be falling into one of the stances of positivism,
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realism, interpretivism or pragmatism. The different philosophies are created, as of
different interpretations on the three (03) basic assumptions; epistemology, ontology,

and axiology.

Philosophies.
Approaches
Strategies
Chaoices
Time
horizons

Technigues and
procedures

2 University of Morftiiwa, Sti Lanka.
Electronie Theses & Dissertations
Wy 11gt1)1'r1(;n{[1 ?]'?I}&Research Onion

(Source: Adapted from Saunders et al., 2009)

‘Ontology’ is concerned with the nature of reality. There are two (02) aspects of
ontology as, ‘objectivism’ and ‘subjectivism’. ‘Objectivism’ portrays the position,
which social entities exist in a reality external to social actors concerned with their
existence. ‘Subjectivism’ holds the view, which social phenomena are created from
the perceptions, and consequent actions of those social actors concerned with their
existence. ‘Epistemology’ concerns about, what constitutes acceptable knowledge, in
a field of study (Saunders et al., 2015). According to Heron (1996), ‘axiology’ is a
branch of philosophy, which studies judgments about value. Table 3.1 presents a

comparison between the philosophies in front of the three (03) basic assumptions.

Since, the philosophical stance of natural scientist most probably falls into

positivism, the end products of such research are law-like generalisations (Ormston
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et al., 2014). The philosophy of realism states; there is a reality quite independent of
mind, which is explained in two (02) ways as; direct realism, and critical realism
(Phillips, 1987). Interpretivism, involves researchers to interpret elements of the
study, thus 'interpretive researchers assume that access to reality is only through
social constructions, such as; language, consciousness, shared meanings, and
instruments' (Myers, 2008, p.38). Differently, pragmatism argues that the most
important determinant of the epistemology, ontology, and axiology is to be adopted

as per RQs (Saunders et al., 2012).

Table 3.1: Comparison of Research Philosophies

Ontology Epistemology Axiology
Positivism External, Only observable Value-free
objective and phenomena can provide
independent of credible data, facts
social actors
Realism Objective Observable phenomena Value-laden
provide credible data, facts
Interpretivism | Socially Subjective meanings and Value-bound
constructed, social phenomena

Pragm [etpad THAhes ogbothy obserpalbls es play a large
1Q n interpreting
freanth ts, the
g I g rcher adopting
of RQ dependent upon the RQ both objective and
subjective points of

view

(Source: Adapted from Burrell & Morgan, 1982)

Pragmatism, therefore, grants freedom to use any of the methods, techniques, and
procedures, typically associated with quantitative or qualitative research,
appropriately. Moreover, the pragmatism recognises every method’s limitations,
hence, the possibility of operating with different approaches complement each other.
Therefore, the research has taken a pragmatic stance, which involves using methods
that appears best suited to the research problem, avoiding the philosophical debates
of one true philosophy for all instances. Pragmatist philosophic stance to the research
allowed the study to generate CSF of merging academic research skeptically in a

systematic way. The initial deductive approached Phase 1 allowed to identify the
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most related factors to the context out of the suggested factors in the literature
review, whereas this could have been the final outcome, if the study has taken a
positivist approach. With pragmatist philosophical stance, the results of Phase I were
further explored in Phase II which was conducted with an inductive approach.
Hence, it allowed developing in-depth analysis into most related factors, whereas
interpretivist philosophical stance would have only allow to develop discussions
upon all factors identified in literature with equal gravity. In addition to this
advantage, pragmatism allowed to take different approaches for different research
questions as per the requirement of the research. Hence selection of pragmatist
philosophic stance has provided a firm ground for the study while adding value to the

research with its inherited characteristics.

3.3  Research approaches

Many authors define 'research approach' in different ways, for an example, Creswell

(2013) considers the three (03) approaches available as; quantitative, qualitative and

mixed 10 [ :s as; deductive
approac - cii pproach. 1Ve_ap[ a theory and/or
hypothe ons a rqsgarch s 2 luctive approach
collects

Deduction is the dominant research approach in the natural sciences, where laws
present the basis of explanation, allow the anticipation of phenomena, predict the
occurrence, and, therefore, permits to be controlled (Ormston et al., 2014). Induction
is concerned with the context in which events are taking place (Saunders et al.,
2015). Therefore, the study of a small sample of subjects might be more appropriate
to follow an inductive approach. Researchers in this tradition are more likely to work
with qualitative data, and use a variety of methods to collect those data, to establish

different views of a phenomenon (Easterby-Smith, Thorpe, Jackson & Lowe, 2008).

In a comparison between the two (02) approaches in terms of time, by Saunders et al.
(2012), it is suggested deductive research can be quicker to complete, albeit that time
must be devoted to setting up the study prior to data collection, and analysis. In

contrast, inductive research can be much more protracted. Further, deduction is a
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low-risk strategy, though, that there are risks such as non-return of questionnaires. In
using the inductive approach, it is required constantly to live with the fear of no
useful data patterns and theory will emerge. Instead, it is possible to combine
deduction and induction, within the same piece of research, and it is often
advantageous (Bryman, 2015). Saunders et al. (2015) define such combination as

‘abductive approach’.

Therefore, this particular research takes and abductive approach, where the research
is initially into deduction, and there on moves into induction, under a pragmatist
philosophical stance. The operational design of this particular research, based on the

discussed philosophical foundation, is presented in the next section.

3.4  Research Design

According to Saunders et al. (2012), the design of a research defines the purpose,
strategies, methods, and the time horizons related to the research. Hence, this section

discusses the available options under each parameter, together with the

rational g wltimate. selections for the studys in four1( y-sections.
34.1 I
The des )s since research

strategies depend on the purpose of the research. This research comprises of four

(04) RQs, presented as follows;

RQI1. Why academic research is significant in cultivating an innovative

construction management practice?

RQ2. How innovative management practices assist the construction industry

development?

RQ3. What are the barriers for merging academic research and industry

development requirements?

RQ4. What are the CSFs for the construction stakeholders in developing an

innovative management practice?
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According to the purpose of RQs, research can be identified in three (03) categories
as; descriptive, exploratory, and explanatory research (Saunders et al., 2009).
Descriptive research portrays an accurate profile of persons, events or situations
(Jackson, 2015). According to Saunders et al. (2015), descriptive research may be an
extension, forerunner or a piece of exploratory research. Furthermore, if a research
project utilises description, it is likely to be a precursor to explanation, and such
studies are known as ‘descripto-explanatory studies’. "An ‘exploratory’ study is a
valuable means of finding out; 'what is happening', to seek new insights, to ask
questions, and to assess phenomena in a new light" (Robson, 2002 p.59). Besides,
studies that establish causal relationships between variables may be termed as

‘explanatory research’ (Saunders et al., 2012).

The four (04) RQs of this particular study were initially served on the basis of
explanatory research, where they tried to find out the relationship between the
variables; academic research and innovations, innovation and development, barriers
and research interactions, and success factors and research interactions of such
interact . nex ; 2 CE developed 1 stage with an
explorator§ the inifigh basis, wasfhether explore the light of the

discuss

3.4.2 Research strategies

According to Saunders et al. (2009), the choice of a research strategy is guided by;
RQs and objectives, the extent of existing knowledge, the amount of time and other
resources available, and a researcher’s own philosophical underpinnings. Therefore,

the research strategy should be appropriate to its purpose (Johannesson & Perjons,

2014).

According to the existing research methodological theories, there are seven (07)
research strategies, which are presented with their main characteristics, in Table 3.2.
The strategies are presented in two (02) categories, as per appropriateness and
inappropriateness for this particular research according to the characteristics, where

negative characteristics are italicized.
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Table 3.2: Evaluation of Research Strategies

Characteristics of Appropriate Research Strategies

Survey* [1]

Case study* [1], [2], [3]

¢ Associated with deductive approach

¢ Answer who, what, where, how much and how many

¢ Allow collection of a large amount of data from a sizeable
population, economically

e (Can be used to suggest possible reasons for particular relationships

between variables and to produce models
Generate findings |
Used for explanato
Popular strategy in
Collect quantitative

Action research* [1].
[6],[7], [13]

Concerned of

organisational issues combinaiion of induction

¢ Combines both data and deduction

W TSt sdivg i1 e o

LExperimen

wily
e Owes much to the

& il 'Strafdoe:ed

* For empirical investigation of a particular contemporary phenomenon
within its real life context, using multiple sources of evidence

* To gain a rich understanding of the context of the research and the
processes being enacted

* Generate answers to the question ‘why?’ ‘what?’ and ‘how?’ questions

* Challenge existing theory and provide a source of new RQs

-atory research

I

Ethnography* [1]

aarmLreserdirve ”(fCU”dS
and documents as the

* Describe and explain
the social world
* Rooted firmly in the

gathering and facilitation * To predict and explain natural sciences principal source of data inductive approach
of change behaviour * Study causal links * Time consuming
¢ [lterative process » Explore business and * Not feasible business * RQs focus upon past * Not a dominant

* Development of theory
* ‘How’ questions

management issues
* By its nature it is ‘messy

management research
* Low external validity

and changes over time

research strategy in
management research

* Difficulty of transfer of
knowledge gained from one
specific context to another

*References - [1] Saunders et al. (2009); [2] Yin, (2013); [3] Morris & Wood, (1991); [4] Coghlan & Brannick, (2014); [5] Barnett, (2016); [6]
Somekh, (2005); [7] Eden & Huxham, (1996); [8] Glaser & Strauss (1967); [9] Khan, (2014); [10] Suddaby, (2006); [11] Hakim (2000); [12]

Gidley, (2004), [13] Azhar, (2007)
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Both, survey and case study strategies show a lot of positive signs in being suitable
research strategies for this particular research. Surveys are generally used in research
with positivist philosophic stance, while case studies are frequently used in
interpretivist research. Using a mix of survey and case studies was accepted in
pragmatist philosophic view since the focus under this philosophy is to select the best
strategy which serves the RQs. Since the research required deduction followed by
induction in clearing the RQs, two (02) phases were designed accordingly.
Therefore, the process of collecting field data, with regard to the RQs, was conducted
in two (02) phases. Figure 3.2 presents the data collection process in terms of use of

research strategies.

Data Collection Process

. Interview
. Questionnaire based
based Industry
Ind ustry Case Studies

Universit

of Moratuwa, Sri1 Lanka.

J

i 4

Electronic Théses & Dissertations

www 11b. mrt. 4€.1k
Questionnaire ‘ Interview
based based
Academic Academic
Survey | Research
Expert
Opinions

Figure 3.2: Data Collection Process

Findings of such two (02) phases are presented separately in two (02) separate
chapters (Chapter 04 and Chapter 05), where Chapter 04 presents the findings of the
deductive approached Phase I and Chapter 05 presents the findings of the inductive
approached Phase II.

Hence, survey strategy is selected as the means for finding answers to the RQs,

which requires theory testing of Phase I, which was followed by a qualitative
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interview based case studies, and expert opinions in Phase II of the data collection, to

explore further on the key facts identified through Phase I.

However, action research and grounded theory, also shows positive signs, as suitable
strategies, yet, heavily impacted by negative signs. These strategies are more into
induction, claimed to be highly time consuming, and the knowledge created are
difficult to generalise. 'Experiments' as a research strategy is more useful in natural
sciences. Archival research and ethnography strategies have deviated capacities from
this particular research study’s needs. Hence, those strategies were not utilised in this

research.

3.4.3 Research methods
Saunders et al. (2009) developed a hierarchy of research choices allowing

understanding the various configurations of research methods, as given in Figure 3.3.

Research choices

Multi-method Multi-method Mixed-method Mixed-model
quantitative qualitative research research
studies studies

Figure 3.3: Research Choices
(Source: Adapted from Saunders et al. 2009)

'Mono method' follows a single data collection technique and corresponding analysis
procedures. 'Multiple methods' allow researcher to use more than one (01) data
collection technique, and analysis procedures to answer RQs. This method is
increasingly advocated within business and management research (Curran &
Blackburn, 2001). Further, Saunders (2011) argues that multiple methods are useful,
as they provide better opportunities to answer RQs, and allow better evaluation.
According to the requirements of the RQs, multiple methods of data collection were

utilised in this research.
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Under 'multiple method', researchers either can conduct 'multi- method' research or
'mixed method' research, depending on the requirements of RQs. ‘Multi-method’
refers to the combinations, where more than one (1) data collection technique is used
with associated analysis techniques, but this is restricted within either a quantitative
or qualitative world view (Raftery, McGeorge & Walters, 1997). According to
Saunders et al. (2015), ‘mixed method’ is the general term used, when both
quantitative and qualitative data collection techniques and analysis procedures are

used in a single research, which was followed in this research.

Mixed method was used in this research for the purposes of triangulation,
facilitation, complementarities, generality, and to study different aspects. However,
different quantitative and qualitative data collection techniques, and analysis
procedures, have their own strengths and weaknesses (Smith, 1981). There is an
inevitable relationship between the data collection technique and the results obtain.
Since all different techniques and procedures will have different effects, it is sensible
to use different methods to cancel out the ‘method effect’, leading to a greater

confide

344

Research is cai nal studies’ and
‘longitudinal studies’. Cross-sectional research study of a phenomenon/phenomena at
a particular time, which is the case of this particular research study. In contrast,
Adams and Schvaneveldt (1991) state that, observing people or events over time;
enable a measure of control over variables being studied, provided that they are not
affected by the research process itself, which is known as a longitudinal study.
However, it is identified that most research projects undertaken for academic courses
are necessarily time constrained, and therefore, comes as cross sectional studies

(Saunders et al., 2012).

In terms of the research design in summary, this particular research poses the
qualities of explanatory and exploratory research. Hence, questionnaire based

surveys, interview based case studies, and expert opinions were conducted in data
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collection. Thereafter, multiple data analysis methods were used to analyse the data,

following the mixed method. The research was conducted as a cross-sectional study.

Table 3.3 presents research design in relation to the RQs, in summary.

Table 3.3: Research Design

Research Research Design
Questions | pyrpose Strategy Method Time Horizons
RQ1 Explanatory | Literature Survey Mixed Method | Cross-Sectional
Exploratory | Survey
Expert Opinion
RQ2 Descriptive | Literature Survey Mono Method Cross-Sectional
Research Research Design Cont.
Questions | pyrpose Strategy Method Time Horizons
RQ3 Explanatory | Literature Survey Mono Method Cross-Sectional
Exploratory | Survey
RQ4 Explanatory | Literature Survey Mixed Method | Cross-Sectional
Exploratory | Case Studies
Expert Opinion

3.5 : 2 W Lrdld \_ 0, 435
ol

S IBEWAMDEN ¢ AP datacolbsHiohl &k f the research in

3 A 1 S ANy Ady

detail, ] techniques, and
data collection techniques. Proper sampling and data collection is critical in
discussion, therefore,

generalising created knowledge. The methodological

rationalises the logical selection of relevant techniques, according to the

requirements at various stages of the study.

3.5.1 Selecting samples and sampling techniques

With the finalised research design, it was necessary to decide upon the operational
aspects of the selected strategies; surveys and case studies. Hence, the populations of
related surveys with academia, construction organisations, and practitioners were

examined.

The sample frame of the academic sampling is considered as, the academic
researchers, who is conducting research in the construction management field.

Individual academic was the unit of analysis for the research. The population
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contained a total number of 51 academics, who is working at twelve (12)
departments of studies, belonging to both state and private sector universities.
Sample frame for the industry sample is the construction contracting organisations
with Construction Industry Development Authority (CIDA - former Institution for
Construction Training and Development: ICTAD) grading C3 and above, and the
construction industry practitioners with architecture, engineering or quantity
surveying chartered qualifications. Hence, industry survey comprised of two (02) sub
surveys. The first segment of the survey was conducted using the CIDA grading C3
and above contracting firms in order to capture the organisational view. The
population comprised of 120 units. An organisation was considered as the unit of
analysis. The second segment of the survey was conducted to capture the individual
industry practitioner view. An individual practitioner was considered as the unit of

analysis.

Figure 3.4 presents the cross-section of such populations under study.
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Figure 3.4: Research Population

In terms of data collection Phase I (survey), the academic population consisted only
of 49 units, therefore, conducting censes was statistically advised. Hence, the
questionnaires were delivered to the whole population. Finally, 30 duly completed

questionnaires were collected back with a response rate of 61.22%, after investing a
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considerable time. Table 3.4 presents the cross-sectional statistics of the survey

group in focus.

Table 3.4: Cross-sectional statistics of the Academic Survey Focus Group

Academic Cluster Construction | Construction | Construction | Total
Design Engineering Management
Population 12 22 15 49
Sample 12 22 15 49
Response Rate 66.67% 50.00% 73.33% 61.22%
Responsive Sample 8 11 11 30

Industry organisation and practitioner populations contained a large number of units.
Further, in data collection Phase II (case studies/expert opinions), it further urged the
necessity to go for sampling to collect qualitative data. Sampling provides a valid
alternative to a census, when it is impracticable to survey the entire population due to
various constraints (Saunders et al., 2009). Further, Henry (1990) argues that, using

sampling makes a higher overall accuracy than a census, as more time can be spent

designi: rmation.
Samplis lquds | aretriBirej Ph v e (2 Frie aofies (i bility and non-
probabilitydSzaplin gy WrebAbbimnsdragiibg acteristics of the

populaticn statistically, which is comunonly associated with survey-based research
strategies. It was claimed that larger sample sizes lower the likely error in
generalising to the population, which is in line with the central limit theorem and law
of large numbers (Saunders et al., 2015). However, Stutely (2003) advices on a
minimum number of 30 from each category within overall sample, as a rule of thumb

for statistical analyses, which was followed in this study.

In selecting the most appropriate sampling technique, there are five (05) main
techniques as: simple random; systematic; stratified random; cluster and multi-stage,
with different characteristics. Figure 3.5 presents a classification of sampling

techniques
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Sampling

Probability Non-probability
I | | I I I
Simple Stratified Quota Snowball Convenience
random random
H Syste:natic Cluster Purposive Self-
. . selection
""" “*deMulti- Extreme Homogeneous Typical
stage case case
Heterogeneous Critical
case

Figure 3.5: Sampling Techniques

(Source: Adapted from Saunders et al., 2009)

A decision pportLmﬁ?‘%)!rs?f}l’e%liﬂ%ff\{}%%ﬁrw‘illgglfllggtﬁ%\h_ﬂ‘lque is presented in

Figure 3[QESWhich pwast#aidw eyt iEypacehgn tigpelecting the  stratified
systematib Stnplingy wetididvanfomcekcetion of samples from the construction

industry. The steps of selecting the ultimale sampling techaigue arc marked with @,
guided by directional arrows. The selected technique itself provides a better

comparison among the strata, together with a high order of representation.
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Figure 3.6: Probability Sampling Method Selection for Industry Survey
(Source: Adapted from Saunders et al., 2009)

Hence, stratified systematic sampling was used in the data collection Phase I in this
particular study for deriving industry samples. Moreover, Denscombe (2014)
suggests the importance of considering response rates in deciding the initial sample
size. In general, for most academic studies involving top management or organisation
representatives, a response rate of approximately 35% is reasonable (Baruch, 1999).

Considering the arguments, initial sample was designed with 120 units of
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organisations for the organisational survey. Table 3.5 presents the cross-sectional

statistics of the survey group in focus, accordance with CIDA grading.

Table 3.5: Cross-sectional statistics of the Organisational Survey Focus Group

CIDA Grade Cluster | C1 C2 C3 Total
Population 51 35 62 148
Sample 48 32 40 120
Response Rate 39.58% 21.88% 12.50% 24.65%
Responsive Sample 19 7 5 31

Further, the industry practitioner survey sample comprised of 135 units of architects,
130 units of engineers and 125 units of quantity surveyors. Even though, the
populations of architects and engineers were high in number compared to the
quantity surveying population, closely equal number of units were included in the
sample to avoid the deviation from construction management focus. The cross-

sectional details of the practitioner survey, focus group are presented in Table 3.6.

Table 3 » ey Focus Group
Field c — | Architéctyre | Engingering | Quanfit Total
Specia { PRSI TR
Popul: - P11 43 3663
Sampl 390
Response Rate 22.22% 23.08% 24.00% 23.10%
Responsive Sample 30 30 30 90

Finally, 31 duly filled questionnaires from organisations and 90 duly filled
questionnaires from individual practitioners were collected back with an overall
response rate of 23.72%. Therefore, 31 organisations, and 30 practitioners from each
category of architects, engineers, and quantity surveyors (who is being the leading
professionals in construction management) were included in the industry survey

responsive sample.

Further, the research design comprises a second phase of data collection, which was
conducted aftermath of the first data collection phase. The data collected in Phase I,
were screened and forwarded for further explorations in Phase II of qualitative data

collection. Hence, it was required to derive samples for Phase II of the study. For
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inductive approached data collection, non-probability sampling provides a range of
techniques, to select samples based on researcher’s subjective judgement (Saunders

et al., 2009).

For all non-probability sampling techniques, as presented in Figure 3.5 (purposive,
self-selective, snow-ball, convenience), other than for quota sampling, the issue of
sample size is ambiguous. Rather, the logical relationship between sample selection
technique, the purpose, and focus of the research is important. Hence, the sampling
technique selection for the data collection Phase II is rationalised in Figure 3.7 based

on the work of Saunders et al. (2009).
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Figure 3.7: Non- Probability Sampling Method Selection Criteria
(Source: Adapted from Saunders et al., 2009)

93



Critical case sampling, which comes under purposive (judgmental) sampling, was
selected as the most suitable sampling technique with special emphasis upon
importance of cases. Purposive or judgmental sampling enables to judge cases, which
best enables answering research question(s), and to meet objectives. According to
Saunders et al. (2015), this form of sample is often used, when working with very
small samples, such as in case study research, and, when the researcher wishes to
select cases, which are particularly informative. Under purposive sampling, critical
case sampling selects critical cases on the basis, that they can make a point
dramatically, or because they are important. The focus of data collection is to
understand, what is happening in each critical case, so that logical generalisations
can be made (Stoecker, 1991), correspondingly to the requirement of this study.
However, it is possible to generalise from non-probability samples about the
population, but not on statistical grounds. Yet, the validity, understanding, and
insights gained from the data will be more to do with the data collection and analysis

skills, than with the size of the sample (Denscombe, 2014).

Hence, Case: ; lie 1dust ) >ting innovative
constructidl saflons.. hasedran.the. recept: interest show ards innovative
constru engnt il vilgppleohk onsidered as the
unit of analysis. Three from each -case,

1ldly Sl

A e s I

including; an architect, an engineer, and a quantity surveyor positioned as; general
managers/deputy general managers, or section heads. Interviews were conducted
individually, yet, at case 01, single interview was conducted with a pair, as per the

preference of the interviewees.

Further, expert opinions were taken from the related academia via three (03)
qualitative interviews with academic research experts. Cases were identified based
on the performance of academic's research disseminations achievements, while the

unit of analysis being the individual academic.

3.5.2 Data collection techniques
Selecting proper data collection techniques according to the requirements of RQs is a

key in abstracting the relevant data from the field. Therefore, this section reviews the
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capacities of available techniques, against the requirements of the research study.
The discussion is presented in two (02) directions as; collecting primary data using

questionnaires and collecting primary data using interviews.
a.  Collecting Primary Data using Questionnaires

‘Questionnaire’ is a technique in which each person responds to the same set of
questions in a predetermined order and provides an efficient way of collecting
responses from a large sample prior to quantitative analysis (Williams, 2015).
Saunders et al. (2012) suggest ‘questionnaires’, as a suitable technique for

descriptive or explanatory research.

Within this particular research, the use of questionnaires is made within the survey
strategy based data collection in Phase I. Hence, two (02) questionnaires were
developed separately, for the academics, and for the industry in the form of self-
administered questionnaires, based on the facts presented in Chapter 02. All three

(03) means internet, postage, and delivery and collection were followed in data

collecti 1g layouts, lucid
explane : - pitot tesHNE. Thefefolt, tt'Wastequired to review the
literatw rch clearly prior
to designing (- which has been

achieved through the synthesised comprehensive literature survey, presented in

Chapter 02.

Further, Williams (2015) discusses validity and reliability of the questions and
answers, making sense, therefore, Saunders et al. (2009) recommend using a word
processor or survey design software to increase the robustness. Accordingly, ‘Google
Forms’ was used to create the questionnaires in this particular research. The snapshot

views of the web based questionnaires are presented in Figure 3.8.
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Figure 3.8: Snapshots of Web based Questionnaire Forms
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The first questionnaire (refer Appendix - C1) was developed to collect data from the
university academics, who conduct research in construction management. The
questionnaire comprised two (02) major divisions as; 'General Questions', and 'Core
Questions'. At general division, some questions were kept as optional; to create room
for privacy needs of the respondents. The core division comprised of questions,
which are coming from three (03) major areas as; research knowledge utilisations
levels, barriers for dissemination, and success factors of research based innovative
construction management. A second questionnaire (refer Appendix - C2) was
developed to collect data from the industry organisations. The same questionnaire
with slight changes in the demographic data section (refer Appendix - C3) was used
to collect data from industry practitioners. The core data sections of the
questionnaires for industry survey were developed with the same structure, as the

questionnaire developed for the academia, yet, with different factors.

The questionnaires were designed to obtain data via the three (03) types of questions,

(opinion, behaviour and attribute) as categorised by Dillman (2007). Based on the

definiti i (200 : 0gTAY ] ms. were kej open questions,
while ¢ ng, Howexer, the re ents were given
the free 1a] |4 types of closed
questions (list, category, ranking, rating, quantity, and matrix), rating questions were

used in this particular research, in line with the argument of Corbetta, (2003). Hence,

the respondents were asked to rate the factors using a 1-5 Likert scale.

Although, questionnaires may be used as the only data collection method, it is better
to link them with other methods in a multiple-methods research design (Jankowicz,
2005). Accordingly, this particular research used interviews in Phase II of data

collection, additionally to the questionnaires used in Phase I.
b.  Collecting Primary Data using Interviews

An interview is a purposeful discussion between two (02) or more people (Kahn &
Cannell, 1957). According to Saunders et al. (2009) interviews can be used to gather
valid and reliable data relevant to RQ(s) and objectives. Interviews are in many

forms and one commonly used typology is related to the level of formality and
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structure as; structured interviews, semi-structured interviews, and unstructured or
in-depth interviews. Another typology differentiates between standardised interviews
and non-standardised interviews (Shepherd, 2015). Robson (2002), based on the
work of Powney and Watts (1987), refers to a different typology as; respondent

interviews, and informant interviews.

When undertaking an exploratory study, it is likely to include non-standardised
research interviews in the research design (Cooper & Schindler, 2008). As per
Saunders et al. (2015), an explanatory study is also likely to include interviews to
infer causal relationships between variables. The authors further emphasis, how
semi-structured or in-depth interviews may also be used as part of mixed methods
research, as a mean to validate findings from questionnaires (Bryman, 2006). Semi-
structured and in-depth interviews provide the opportunity to ‘probe’ answers, where
it is possible to make interviewees to explain, or build on their responses. This is
important, when adopting an interpretivist epistemology, where it concerned to

understand the meanings, which participants ascribe to various phenomena.

Hence, fifs o se st usfuleth atanviey sSwee séd ollect data from
a ‘\:-L(

academ * gk indisisC HiadtitondiCS g cobsicH st Iaddnis with the use of

two (02 HirdelineS(refer- Appeh on the screened

data from the survey (Phase 1). The interview guideiines aiso foilowed the same
structure of the questionnaires, developed based on the findings of Chapter 02. Yet,

the questions were kept open-ended, differently to the questionnaire.

However, a number of data quality issues can be identified in relation to the use of
semi-structured and in-depth interviews, related to reliability forms of bias and
validity. Yet, these issues were eliminated by maintaining rigour, careful preparation,
being knowledgeable, promoting credibility, finding appropriate locations for
interviews, maintaining appropriate researcher’s appearance, good opening
comments, proper approach to questioning, attentive listening skills, and recording

data, as suggested by Keaveney (1995).

In summary of the sampling and data collection, the research used many different

techniques. A census was used for the academic survey, whereas for the industry
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survey, it was systematic stratified sampling under probability sampling. Non-
probability purposive sampling technique, called as 'critical case sampling' was
utilised for Phase II sampling. In terms of data collection techniques, the research
used both, questionnaires and semi-structured interviews. Hence, questionnaire based
surveys, interviews based case studies, and expert opinions were used to collect data.
Table 3.7 presents the sampling and data collection techniques used in relation to the

RQs, in summary.

Table 3.7: Sampling and Data Collection Techniques against the RQs

Sampling Technique Data Collection Techniques
RQs Phase I
Academia Industry Phase II Phase I Phase 11
RQI, Census Probability | Non- Questionnaires | Semi-structured
RQ3 and Stratified probability interviews
RQ4 Systematic | purposive

critical case

RQ?2 is not included in Table 3.7, as it is not tested in the field, as per the research

design.

3.6 ]

The discussion 3.6.1 and 3.6.2.
Sub-section 3.6.1 outlines and illustrates the main issues considered, when preparing
data for quantitative analysis, and, when analysing such data by computer aided
software. The most appropriate diagrams to display data, and the most appropriate
statistics to describe data, to explore relationships, and to examine trends were
selected according to the needs of the study. Sub-section 3.6.2 outlines and discusses
the main approaches available to analyse data qualitatively. An overview of the
analysis process, the use of deductively based and inductively based analysis
procedures are discussed, which were considered in selecting appropriate methods

for qualitative data analysis.

3.6.1 Analysing quantitative data
Numerical data or contain data could usefully be quantified to help answer RQ(s) and

to meet objectives. Hence, quantitative data were processed into useful information

99



via analysis techniques to explore, present, describe and examine relationships, and
trends within the data. There are a variety of software applications to assist the
process, ranging from spreadsheets such as, MS Excel to more advanced data
management and statistical analysis software packages such as, Minitab, SAS, SPSS,
Statvie, SNAP, and SphinxSurve (Saunders et al., 2009). Accordingly, MS Excel and

SPSS were extensively used in this study.

Before selecting analysis techniques, it was required to understand the nature of
quantitative data, which can be divided into two (02) distinct groups as; categorical
and numerical data. Categorical data can be further sub-divided as; descriptive-
dichotomous data, descriptive-nominal data, and ranked-ordinal data (Morris, 2003).
Rating or scale questions, collect ranked (ordinal) data. Similarly, numerical data are
sub-divided as; interval data and ratio data, where there are again sub-categorised as;
continuous data and discrete data (Dancey & Reidy, 2008). Moreover, each data
category is having unique characteristics, which lead to different possibilities of data

processing. Hence, data type identification protocol, suggested by Saunders et al.

(2009) e ed : ng A tegory, d ing Figure 3.9.
Therefc j 9 concludes. the.demaoseraphic data.caollecte this research are
as ‘des: avnalud et and the dinal’ data. The

for the core data

< i e = A .

decision process related to ¢

is given in black.
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Figure 3.9: Data Type Identification
(Source: Adapted from Saunders et al., 2009)

Since the data categories were identified, it was required to recognise the possible
tools for data analysis for each category of data. Data analysis tools are in three-way
fold as data presentation tools, descriptive statistics (to describe and compare
variables numerically), and statistical experiments (to examine relationships,
differences and trends). Table 3.8 presents the techniques against data category,

which were useful for this particular research, where irrelevant techniques italicized.
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Table 3.8: Analysis Techniques against the D

ata Category
Categorical Numerical
Descriptive Ranked Continuous | Discrete

Data presentation

To show one variable so that any specific
value can be read easily

Table/Frequency distribution (Data often grouped)

To show the proportion of occurrences of Pie chart or bar chart (Data | Histogram or pie chart Pie chart or bar chart (Data may
categories or values for one variable may need grouping) (Data must be grouped) need grouping)
To compare the distr:
; fasa x plot
or more variables oy |
A~ 1 PSCHIRUYE SLRUSHCY L prf ot e
Central tendency rep: \ - X
the middle value
centiles
Dispersion that states ed but must be placed in rank
another fraction of the values order)
Statistical experiments

To predict the value of a dependent variable
from one or more independent variables

Regression equation
(Regression analysis)

(Source: Adapted from Saunders et al., 2009)
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Therefore, Tables, Pie charts and Box plots were used to present the analysed
Descriptive Nominal data. Further, in analysing Ordinal Ranked data, Median, and
Percentile analysis were used as descriptive statistics, for ranking factors according
to the relevance and significance. Moreover, Ordinal Regression was performed to
detect the relationships between respondents’ research activeness, and suggested
barriers and success factors to further screen the recognised relevant/significant

factors via descriptive statistics.

In justification of use of statistical techniques in analysing Ordinal Ranked data,
Blumberg, Cooper and Schindler (2008) stated, despite being in the categorical data
category, where data are likely to have similar size gaps between data values, they
can be analysed as if they were numerical interval data. Hence, rating or scale
questions, where a respondent is asked to rate, how strongly she or he agrees with a
statement, which collect ranked (ordinal) data can be analysed using numerical data
analysis techniques, as per guidance given for using SPSS software, by Laerd

statistics (2013).

Since, 1 I Ixteesti scale O/ g shic datdgolleefiting is study, created
space fi 13 leiT@itel dhaCEesyst hhSSAttRtlong cessary. Further,
the scal qecdt Th-andlsitectata ‘mination efforts

and industry research utilisation ettorts, considering the order ot stages, and the five
(05) ratings (refer Appendix - H1) together. Therefore, the sum of the scores of all
seven stages, obtained by each respondent was considered as the dependent variable

input, in running the ordinal regression model.

In identifying the most influential factors, parameters were considered in the order of
significance as; Median, Positivity/Negativity of Regression Coefficient, 25th
Percentile, 75th Percentile, and Regression Coefficient value. Further, the variables

checked for Standard Error (within +/-2 for the 95% confidence interval).

Supplementary, to process a proper data analysis with quantitative data, it has
ensured a proper data layout, coding, entering, checking for errors, and weighting of

cases as suggested by Saunders et al. (2015).
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3.6.2 Analysing qualitative data

Qualitative data are associated with concepts, and characterised with the richness and
fullness based on the opportunity to explore a subject in a realistic manner as
possible (Robson, 2002). Yet, due to the non-standardised and complex nature, the
data were required to be condensed, grouped, and restructured as a narrative to
support meaningful analysis. Further, Miles and Huberman (1994), explain the
process of analysis in three (03) concurrent sub-processes as; data reduction, data

display, and drawing and verifying conclusions.

However, there is no standardised procedure for analysing qualitative data (Tesch,
2013).Yet, Yin (2013) prefers devising theoretical propositions prior to data
collection, as a technique to analyse data and emphasises a number of specific
analytical procedures with a deductive perspective. Hence, qualitative data were
collected following the conceptual framework, developed based on Phase I data
analysis. However, as Saunders et al. (2012) noted, a number of analytical
procedures combined with inductive and deductive approaches to analyse qualitative

data. M i ( Was 0, of the suggested

Lk

softwar P RBiGEAS s STEH Qualitativs: Data-Anakys k QDAYS), NVivo,
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HyparREBEARCEE (5 ta analysis.

Therefore, the data were comprehended and categorised, integrating related data
drawn from different transcripts and notes. Once a transcript was produced of an
interview or observation session, it was also possible to produce a summary of the
key points that emerged. The interactive nature of the qualitative data collection
process allowed recognising important themes, patterns, and relationships. Hence,
pattern matching was involved in predicting patterns of outcomes, based on
theoretical propositions to explain; what is expected to find (Saunders et al., 2015).
Further, evidence for a correct explanation was flown from finding the same pattern

of outcomes in other similar cases as suggested by Yin (2011).

Categories derived from the data were labelled with codes to group data. Altogether,
the categories were devised as a coherent set, which provided a well-structured,
analytical framework to pursue the analysis, as suggested by Saunders et al. (2012),

with the use of template analysis. A template is essentially a list of codes or

104



categories, which represent the themes revealed from the data. Template analysis
combines deductive and inductive approaches to qualitative analysis, in the sense
that codes can be predetermined and then amended or added to, as data are collected
and analysed (King, 2004). Hence, categorising was used to recognise apparent
relationships among themes. Figure 3.10 illustrates an example coding structure
developed in the main theme of ‘Implementing success factors as industry
organisations/individuals’, where the nodes were identified in four (04) sub levels.
The first level was created considering the structure of the interview guidelines,

while the next three (03) levels emerged through categories arising of transcript data.
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. 'a. Success factors to be implemented as individual organisations, practitioners

[—j ’ j&. Serving opportunities for employees to be exposed to innovations

= ’ 2 Training and development

E]\‘)a Participation for seminars, courses etc,

‘ & Funds
\.C{b Leave

EI C} b. Exposure to innovative adoptions
{:} a, Overall work experience

O b RE&D unit

O €. Promote and support innovative moves

E—Z\,)b. Mechanism to identify important innovative management practices
E}O a, Meetings

C} a. Brainstorming between the directors

C} b. Project managers meeting

C} c. Informal discussions

E’)b. Coempany reviews

& University of Moratuwa, Sri Lanka.
“Flectronic Theses & Dissertations
e g IR At e onis

() d. QA practices

C} e Audits

----- O €. Training and development divisicn input

= ’ i, Senicr management assistance for innovations

O a, Reviews industry development

O k. Pro-active thinking
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(:} d. Experienced cn innovaticns

= . e Setting goals fer innowvations

‘ }a Takes calculated risks

() b. Flexibility for changes

C} €. Allocate necessary funds

Figure 3.10: Sample Coding Structure
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The next stage was to ‘unitise data’, to attach relevant bits of data to the appropriate
category or categories. However, regenerating the categories and re-organising data
had to be done in designing a suitable matrix and placing the data within its cells, as
predicted by Yin (2015), with the efforts for displaying data. In this study, the data
were presented with a holistic approach to the discussions, following the interview
guideline. Hence, individual case reports are not presented in raw format inside the
thesis to keep the flow of the explorations upon research questions within a fine

clarity and brevity as informed by the arguments of Yin (2014).

In addition to the discussions, data display involves organising and assembling data
into summary diagrammatic or visual displays. Miles and Huberman (1994) describe
a number of ways of displaying data, and refer to two (02) main families of data
display as; matrices, and networks, where the latter was followed in this particular
study. Recognising relationships and patterns, drawing conclusions and verifying
conclusions, are helped by data displays. Finally, by rigorously testing the
propositions against the data, looking for alternative explanations, and seeking to
explain bl Ve Cd C 1 Wi Qve foway development of

valid ¢ wmded . conclygsgons,. . whigh : swere . displa n summary, in

develog

In summary, quantitative and qualitative data anaiysis techniques were utilised in this
study to generate the necessary information out of the collected data. The specific
background of the data analysis techniques, against the RQs is presented in Table

3.9.
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Table 3.9: Data Analysis Techniques against the RQs

Quantitative data Analysis Qualitative
Data type | Software |Presented | Descriptive | Statistical data Analysis
used as: statistics experiments
— | Descriptive | MS Word | Table Median Ordinal Summarising
g nominal MS Excel | Piechart | Percentiles | Regression Pattern
data SPSS . .
. Multiple matching
Ranked Nvivo Box plot Template
ordinal Edraw p lp .
data Max anaiysts
Ed Categorising
M.radw Unitising
tndmap Mind-maps
« | Descriptive | MS Word | Table Summarising
3 nominal MS Excel
data Edraw
Max
Edraw
Mindmap
< | Descriptive | MS Word | Table Median Ordinal Summarising
3 nominal MS Excel | Pie chart | Percentiles | Regression Pattern
== | data SPSS matching
& | Ranked Nvivo Template
8 or analysis
& | de , ] Categorising
iy W | , Unitising
(i Mind-maps
L p

3.7  Ethics and Credibility in Research

Ethics have important implications in negotiation of access to people, organisations,
and collection of data. Hence, the research design of this study did not subject the

research population to embarrassment, harm or any other material disadvantage.

Further, the research design was aimed for achieving credibility via paying attention
on reliability and validity. ‘Reliability’ refers to the extent, which the data collection
techniques or analysis procedures will yield consistent findings (Easterby-Smith et
al., 2008). Robson (2002) asserts four (04) possible threats to reliability as; subject or
participant error, subject or participant bias, observer error, and observer bias. Hence,
the reliability of data were checked with the use of ‘Cronbach’s Alpha’ test in order
to assure the reliability of findings (refer Appendices - G to R). Moreover, ‘validity’

is, whether the findings are really about what they appear to be about (Saunders et
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al.,, 2009). Robson (2002) has also identified the possible threats to validity as;
history, testing, instrumentation, mortality, maturation, ambiguity about causal
direction, and generalisability, which is also referred to as external validity.
Therefore, to keep the credibility, as suggested by Saunders et al. (2015), attention
was paid on logic leaps, and false assumptions in identification of the research

population, proper data collection, and correct data interpretation, with high scrutiny.

In addition, the final model was tested for the external validity by presenting to three
(03) high profile experts, who are extensively, engaged in academic, industry, and

industry regulatory bodies. The qualifications of the experts are given in Table 3.10.
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Table 3.10: Background Information of Experts participated for External Validation of Research Findings

Highest Level Academic Highest Level Industry Highest Level Involvements in Regulation
Involvements Involvements
Expert 1 * Dean of a construction management | ¢ Principal architect/proprietor of a * Vice-president of Organization of Professional
and design faculty of a reputed reputed consultancy organisation Associations (OPA)
university * Member of Royal Institute of » Former president of Sri Lanka Institute of
¢ Professor/senior lecturer in British Architects (RIBA) Architects (SLIA)
construction management * Fellow member of the Sri Lanka * Member of the board of management - Central
Institute of Architects (SLIA) Environment Authority (CEA) of Sri Lanka
Fell | f the Insti f|eF f board of management of Urban
) ority (UDA)
5 QS§hH ] Formgy khay f Architects Registration Board
Expert 2 » Exter SRR FiThnirhad oY eeRued condil @R 1T TR sident of IQSSL
manag rd of governors of the Sri
univer 1OEIGY ¢ Ber|df sitration Centre (SLNAC)
* Facult the Centre for Housing
univel ing (CHPB), Sri Lanka
* Chairman — Board of management of | ¢ Fellow of Australian Institute of | * Adviser to the civil engineering committee of the
the college of quantity surveying of Quantity Surveyors (AIQS) Sri Lanka Standards Institution (SLSI)
the IQSSL » Representative for Sri Lanka of the AIQS
* Visiting lecturer in  construction » Executive committee member and finance
management committee member of Chamber of Construction
Industry Sri Lanka (CCI)
¢ Member construction cluster, of the National
Economic Development Council (NEDC)
* Member of the consultative committee and
steering committee of ICTAD
Expert 3 * Visiting lecture and a guest speaker | * Chartered quantity surveyor * Present director of development division of

in construction management

* Member of IQSSL

CIDA, Sri Lanka
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3.8 Summary

Chapter 03 presented the philosophical stance of the research, together with the
methodological decisions made by the researcher, in terms of the RQs. The chapter,
therefore, justified the scientific nature of the research, in terms of philosophical
foundation, research approaches, research design, sampling, data collection, and data

analysis. Further, chapter revealed the ethics and credibility concerns of the research.
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CHAPTER 4 - RESEARCH FINDINGS AND ANALYSIS:
PHASE 1

4.1 Introduction

The data collection was conducted in two (02) phases and the results of the data
analysis of Phase I are presented in this chapter. Chapter 05 presents the results of
the data analysis of Phase II. The data were collected and processed in response to
the research problem posed in Chapter 01 of the thesis. Two (02) fundamental goals
necessitated the collection of the data and the subsequent data analysis of Phase I.
The goals were to identify barriers and success factors of research interactions, as
necessitated via the conceptual framework presented in Chapter 02. Hence, the
context specific academic research knowledge dissemination and utilisation efforts,
and most influential barriers for knowledge dissemination and utilisation, and
success factors for research based management innovations in the construction

industry wege,

4.2 ]

\ia
A A v el Vi ciiy o

The derniogiaphic data shows thie sticigiis o1 thie sainple in iiis of the capability of
contributing to the knowledge ultimately created via research. Hence, demographic
data were collected from the respondents of the academia survey and the industry
survey with organisational representatives and individual practitioners. The data

analysed using statistical means are presented in the following section.

4.2.1 Academic respondents' demographic data analysis
As the first step of the data analysis, the demographic data of the academic survey
respondents were analysed to understand the strengths of the respondents’ ability to

contribute to the study.

Since the research required higher order of academic experience, the sample was

selected from senior academics in the field of construction management. Hence, the
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respondents consisted of professors and senior lecturers and majority (96.66%) of

them belonged to the latter category, parallel to the research population cross-section.

Subsequently, in terms of the field of specialisation, respondents belong to three (03)
basic backgrounds in the construction field; design, economics and engineering.
However, only the academics, who conduct research into construction management
were considered as the population for the study. As per Table 4.1, the number of
academics with an academic background in design is comparatively less within the
sample. However, this disproportion is reflected in the population itself as well.

Engineering and economics fields have equal representation in the sample.

Table 4.1: Analysis of Field of Study of the Academics

Field of Study Number of Response Percentage in
Units inside Rate Responsive
the Sample Sample

Construction design 12 66.67% 26.67%

Construction engineering 22 50.00% 36.67%

| Construction economics K 73.33% 36.67%
Fotgin 49 : 100%

Further. g & ed ‘number of

publica . arch knowledge
dissemination. It showed that the majority of the respondents have around 40
publications and that 35% of the sample has more than 40 publications. Further, there

were one (01) respondent with the rights of a patent.

Therefore, the data (refer Appendix - D) indicated that the respondents possess the
necessary capacity to provide a reasonable view on the researched issue. Hence, the
core data collected via the questionnaire survey were analysed to screen the factors
presented under the identified themes relevant to the RQs. The analysis is presented

in detail hereon.

4.2.2 Demographic data analysis of respondents from construction industry
The industry survey was conducted in two (02) subdivisions to capture the
organisational and industry practitioner views separately. However, final industry

view was developed merging the total data collected from the industry. Yet, the
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demographic data were analysed separately, for organisation representatives and
individual industry practitioners to prove the capacity of each category in

contributing to the research.
a.  Organisational Representatives' Demographic Data Analysis

The respondents hold positions as; general managers, deputy general managers, and
other executive professionals, and all respondents belonged to the senior
management of the concerned organisations. The majority of the respondents were
deputy general managers. When considering the general managers and deputy
general managers together, the total represents more than 70% of the sample.
Further, the amount of work experience of the organisational representatives was
analysed. The results show that the more than 50% of the respondents have over ten
(10) years of experience. Since the organisation representative respondents are
experienced executives, the quantitative data collected could justly be considered as

rich in quality.

The or; n in selecting a
cohesiv : btatn' the' Hew' of fdusttly ‘dtganfsativt 'he sample was
original |\ _:i" Cl, C2 and C3,
CIDA grades f the top strata of

the industry. Table 4.2 presents the percentage of organisations, which contributed to

the data collection belonging to each CIDA grading.

Table 4.2: Industry Organisational CIDA Grading Analysis

CIDA Grading Number of Response Percentage in
Units inside Rate Responsive
the Sample sample
C1 48 39.58% 61.29%
@ 2 32 21.88% 22.58%
40 12.50% 16.13%
Total 120 100.00%

The majority of the organisations belong to the highest grade of CIDA grading. Since
Clgrade is obtained only by the best established companies in the industry, it
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suggests that the sample selected for the research survey, possess enough capability

to add value to the research (refer Appendix - E).
b.  Industry Practitioners’ Demographic Data Analysis

The industry practitioners’ responsive sample comprised 30 units of architects,
engineers, and quantity surveyors from each category (refer Table 3.6). The results of
the analysis show that each professional category has made equal contributions

towards developing the industry practitioner view. Table 4.3 presents the percentages

of each professional category.

Table 4.3: Field of Specialisation of Individual Practitioners

Number of Resbonse Percentage in

Professional category Units inside P Responsive
Rate

the Sample sample

Architects 135 22.22% 33.33%
@ Engineers 130 23.08% 33.33%

Quantity Surveyors 125 24.00% 33.33%

39( )0.00 %

I e yx a 2 o~

Further B ey o tenddde te e nTing dB et stids e groups that the

individi wis/ Beldie nu T He. i ong to all three

g
(03) major partics (6 a construction project (refer Appendix - ). The results illustrate
that the majority of the individuals belong to contracting organisations. Apart from
that, almost equal contribution was made by the stakeholder groups of consultants
and clients in the sample. Since the sample comprises practitioners belonging to all
three (03) major stakeholder groups, a strong base to capture the overall view of the

individual practitioners is made available.

Further, the industry experience of the practitioners was also inquired. The findings
(refer Appendix - F) indicate that 40% of the respondents have more than ten (10)
years of work experience, while 60% of the respondents have less than ten (10) years
of work experience. Yet, all the respondents were charter qualified since the
professional capacity is not in question. Moreover, it is an advantage to have
diversity in terms of age within the sample to bring new insights and historical

perspectives to the study.
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Hence, demographic data analysis confirms the use of a cohesive sample to represent
the industry view, as per the strong demographic backgrounds of organisational and

individual practitioner survey samples.

Since the capacity of the samples to contribute to the study was proven via the
demographic data analysis, the thesis here on proceeds to the presentation of key

findings.

4.3 Key Findings

The core data of the study were analysed and presented in this section under three
(03) major headings as (a) current knowledge utilisation/dissemination efforts, (b)
barriers for interactions, and (c) success factors for research collaborations. Under
each section, academic and industry perspectives are discussed separately and

integrated view is generated upon the completion of the analysis.

4.3.1 Knowledge utilisation/dissemination efforts

Alker ( » isation (MCKU)
(refer F el . Therefore, the
stages 7_ 9 i on management
academ “suc Pipeline Model

of Knowledge Dissemination (PMKD) of Alker (2008), (refer Figure 2.10) is used,
as a guide in understanding the industry use of research outcomes. The seven (07)
stages of each model, as presented in Table 4.4 were weighed by the respondents

using a 1-5 Likert scale.

Table 4.4: Stages of Model - Chain of Knowledge Utilisation and Pipeline Model of
Knowledge Dissemination

Stages of Model - Chain of Knowledge | Stages of Pipeline Model of Knowledge
Utilisation Dissemination
1 | Reception Aware
2 | Cognition Accept
3 | Reference Locally Applicable
4 | Effort Doable
5 | Adoption Act
6 | Implementation Adopt
7 | Impact Adhere
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Further, the scale is expanded from -14 to +14 in value order based on the stage and
the ranking, considering the seven (07) stages together (refer Appendix - G1 and
H1).

Since the ratings 1 and 2 given in the Likert scale are on the negative side, the
weightages given to them comprise minus values. Rate 3 was the neutral point;
therefore, the 3™ rating of all stages was assigned a zero (0) score. The scale was
expanded to run Ordinal Regressions to identify practical barriers to research
dissemination and the success factors. Since rating was based on the respondents’
experience, the reached stages of dissemination by the respondents were defined as
the dependent variable. The barriers and the success factors were defined as the two
(02) independent variable categories (refer Appendices - G and H).

a.  Dissemination Efforts by the Academia: Reaching Stages of Model - Chain
of Knowledge Utilisation

The respondents have rated the stages of MCKU, based on the experience of

dissem]’nnﬁnn affarte ~fF carh individiial Tha Aata vwoere analyanAd using SPSS to

calculat 3j\ o iy destentdéesNop ratuhi. ¢ath Is@pecn Appendix - G).
5-31’/) "L:

Further, 15 * gts wetbdraviilia drdbptergenerate alcampletes > of the practical

reach o : L odel against the

field survey results.

Figure 4.1 shows that the dissemination efforts closely results knowledge utilisations
following MCKU of Alker (2008). However, the higher stages are poorly reached.
The stages, ‘Reception’ and ‘Cognition’ are well within the reach of the research
sample, as the Box Plots show that the Lower Quartile at the value of three (03) and
Upper Quartile at the value of (04). The results indicate a Median falling at the value
of four (04) meaning that a majority (75%) of the sample is successfully reaching the
stages ‘Reception’ and ‘Cognition’. Hence, the academics are currently being able to
reach the desks of the recipients and people understood the research, as per the

interpretations of the stages by Alker (2008).
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Since the Median falls in the value of three (03), only 50% of the sample reaches the
stages ‘Reference’ and ‘Effort’. Hence, half of the researchers only, have been able

to change the way people think and to shape action.

=

4= Reception Cognition

Ky Reference Effort Impact

Adoption Implementation

LEi LE: Les LE4 LES LER DEY

Figure 4.1: Reaching Stages of Model - Chain of Knowledge Utilisation by

Academic Researchers

Further, in line with the MCKU, only 25% of the sample is reaching the stage of
‘Adoption’, as the Upper Quartile is at the value of three (03). Therefore, it
concludes only 25% of the academics can reach the final two stages,

‘Implementation’ and ‘Impact’ according the theory.

Therefore, the results indicate that researchers have least experience in directly
influencing actual policy/practice, developing policy/practice and bringing tangible
benefits to the citizens. This leads to further confirmation of the research hypothesis
that the previous research has not contributed much to the development of the

industry management practice up to now. Yet, results show that more than 25% of
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the sample reaching the stages ‘Implementation’ and 50%, reaching the final stage,
which signals of deviations from MCKU. The deviation may be reasoned by the
nature of construction industry's innovation adoption being commonly incremental or
modular as explained by Koskela and Vrijhoef (2001). Considering the variations, it
can be concluded that only 25% academic researchers are benefiting the industry

through creating proper policy/practice impacts.

However, it was necessary to study the industry knowledge utilisation level in order
to develop a complete picture of the scenario. Hence, the next section presents the
analysis of the knowledge utilisation efforts by the industry. The section starts with
the analysis of utilisation efforts of the organisations. Thereafter, the individual
practitioners’ utilisation efforts analyses are presented.

b.  Utilisation efforts by the industry organisations: Reaching stages of
Pipeline Model of Knowledge Dissemination

The representatives of the industry organisations were requested to rate the levels of

researc}« ntilicatinn that tha Aroanicatinne nran t1r0 moinog tha ctagnc ~F PMKD Of Alker
(2008). viey anglyyved usvil@ rihtuMiad i hndiRetgentile analysis (refer
Appenc gAY At Sresetited-with the el dd Boxly -efer Figure 4.2)
to iden ations generally
reach.

The results of the analysis indicate poor performance in reaching dissemination
stages, yet, in line with the low dissemination efforts by the academia. Median value
for all the stages stays at the value of three (03) or less meaning that only less than
50% of industry organisations are aware of research in general. The stages ‘Aware’
and ‘Accept’ has reached by 50 % of the sample, yet, only a small quota of the
sample (less than 50%) have seen research as ‘Locally Applicable’. However, the
75" Percentile has reached the rate of four (04) by all the stages, which means 25%
of the sample are reaching through the final stage of the model. The findings

complement the results of the academic survey on dissemination efforts.
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Aware Accept Doable Adopt

Locally Applicable Act Adhere

LT b

T T T T T T T
Aware Accept Locally Doable Act Adopt Achers
Applicable

Figure 4.2: Reaching Stages of Pipeline Model of Knowledge Dissemination —
Industry Organisational Effort Analysis

Additio 1 practitioners’
perforn & g f Alker (2008).
The next sectic ance analysis.

c.  Utilisation Efforts by the Industry Practitioners: Reaching Stages of
Pipeline Model of Knowledge Dissemination

The individual practitioners’ experiences were examined in order to determine the

individuals' reach of dissemination stages in general (refer Appendices - H1 and H3).

The analyses of the data are presented in Box Plot, Figure 4.3.

Similarly, individual practitioners' experiences further indicate poor performance in
reaching dissemination stages. The stages, ‘Aware’ and ‘Accept’ have reached by the
50% of the sample, while only 25% have reached the stage ‘‘Locally Applicable’.
Complimenting the organisational survey findings, only 25% reaches through the

dissemination pipeline to the ultimate stage of adhering into research findings.

Hence, the results of both the organisational survey and individual practitioner

survey suggest poor use of research knowledge in the industry. Therefore, the results
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signal the active Red Ocean Strategy (ROS) symptoms in the construction industry,
disturbing the operation of Triple Helix Model (THM). The situation hinder the
implementation of innovations emanating from academic research in the construction

management practice.

4

3 Aware Accept Act Adopt

Locally " Doable |

T Adhere

Aware Accept Locally Doable Act Adopt Adhere
Applicahle

Figure 4.3: Reaching Stages of Pipeline Model of Knowledge Dissemination —

Individual Practitioner Effort Analysis

Complementarily, Kim et al. (2008) stated that the construction market is
characterised by a typical ‘red ocean’ environment, where the companies compete on
their overhead rather than on their ability to reduce production cost and create value.
Hence, the companies have a reactive practice towards development and follow the
development in the market rather than shaping their own market. The approach
towards development is characterised by being unstructured, undocumented and non-
reflexive. The situation leads to a slower development in the construction sector.
This is interpreted as a sign of unprofessional management practices in the

businesses, which reproduces the existing barriers for research based innovations.
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Therefore, it is necessary to inquire into the barriers, which disturb research flowing
into the construction industry. Therefore, the research tried to identify the true
barriers behind the hindered innovation in management practice. The next section

presents the identified barriers for academics collaborating with the industry.

4.3.2 Barriers for research interactions

Barriers for the research interactions were identified and tested in the field
separately, for the academia and industry. This subsection presents the discussions of
the most influential barriers for the academia and for the industry respectively. In

each section, internal and external barriers for each sector are discussed separately.
a.  Barriers for the Academia

Barriers for academics in creating research based innovations in construction
management practice were identified via the literature review and presented in
Chapter 02 (refer Table 2.4). Since the literature findings are the common factors

representing world face of the issue, it was necessary to select the factors, which

influenc e mja | . with dustry. Tk lts are presented
in two as, -as interngh harriers, and .external bar considering the
academ {0vpd shen Pourd ik le and Ordinal
Regres: ) g chest influencing

barriers. The Regression Coefficient values were used to further screen the similarly
ranked factors, according to Median and Percentile analysis. In ranking factors,
considered parameters in the order of significance is as; Median, Nature of the
relationship with the dependent variable, 25t Percentile, 750 Percentile, Standard

Error (within +/-2 for the 95% confidence interval) and Regression Coefficient value.

Internal Barriers

The internal barriers in the order of most influential to least influential for academics
are presented in Table 4.5 (refer Appendix - I). The critical statistics in deciding the

exact placement of the factors are highlighted.

Based on the Median analyses (refer Appendix - 12) the factors IB3-IB5 and IB8

have a Median value of four (04) with indication of a comparable high influence.
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Further, according to the Regression Coefficients (refer Appendix - I3), out of the

four (04) factors, IB5 shows a negative relationship with the dependent variable.

Table 4.5: Internal Barriers in Influential order for Academics

S -

%) %) o =

= = 2.2

ID Internal Barriers g o = gl 88
S|, S|, & g

ACAR R R

=R I - vl I - &}

IB8 | Time pressure 4.00 | 4.00 | 5.00 |+0.848
IB3 Increased work load due to raised number of 4.00 | 2.00 | 500 |+0.795

universities, colleges and students

IB4 | Increasing pressure from stakeholder groups
upon quality assurance and OBE

IB5 | Tension due to funding mechanisms 4.00 | 4.00 | 5.00 |-1.094
IB10 | Low success in getting research funds 3.00 | 3.00 | 4.25 |+0.188

4.00 | 4.00 | 4.25 [+0.086

IB9 | Poor planning and absence of a proper outcome

. N 3.00 | 3.00 | 4.00 |+1.424
dissemination strategy

1BI | Rescarch culture of the afliladion demanding 0| 5300 | 3.00 | 4.00 | +0.243

IB2 radiiiowali tesapicivdal terd winidy 1.a \ ] 400 | -0.242
H1 4 commerciarundusts |

IB6 @y of reyvards forpeseareh andiic 4.00 |-0.385

IB7 4.00 | -1.751

Therefore, the below mentioned factors were identified as the highest influencing
internal barriers for academics in collaborating with the local industry to promote

innovative management practices.

¢ Time pressure (IB8)

¢ Increased work load due to raised number of universities, colleges and students
(IB3)

¢ Increasing pressure from stakeholder groups upon quality assurance and OBE

(IB4)

The findings confirm the presence of time pressure for academic researchers, making
it difficult to allocate time for involved in development projects, as suggested by

Havnes and Stensaker (2006). Further, raised number of universities and students is
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acting as a barrier for research activities of the academics align with the view of
Brezis and Crouzet (2004). Moreover, Payne (1996)’s explanation on effects of
pressure created by quality assurance and OBE upon academic research are visible in
the local context. However, all three (03) factors are basically related to time
management. Therefore, it was required to be further explored to find out, how

academic research experts manage this barrier.

Further to the factors listed in the questionnaire, academics were requested to suggest
any other factors, which affect the respondents. Hence, ‘attitude of the academic’
was suggested by a single respondent, as a barrier for collaborations with the
industry. This factor has shown some validity according to the expert opinions at
data collection Phase II, as it was suggested that attitude of the academic matters,

when an individual decide on the level of dissemination expect to achieve.

As per the literature, in addition to the internal barriers, there are other barriers,
which are out of the individual researcher’s control. Such barriers were also

presented to the resnondents to identify the highest influencing external barriers.

Extern
The ext sxHh Hhe Tildes - mest iy al for academics
are pres \ , ich were critical

in ordering the factors, are highlighted.

Table 4.6: External Barriers in Influential order for Academics

ID External Barriers

Median
Value
2 Slh
Percentile
751}1
Percentile
Regression
Coefficient

EB12 | Goals and paradigms of trans-national research
driven by the perspectives of economically 4.00 | 3.00 | 5.00 [+2.260
advanced countries

EB7 | Effects of research take a long time appear even
if adopted

EB4 | Inadequate allocation of resources for research 4.00 | 3.00 | 5.00 |+0.044

4.00 | 3.00 | 5.00 [+0.084

EB2 | Passive and low opportunity for actual research

. o 4.00 | 3.00 | 4.00 [+0.316
outcome dissemination
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S -

) | &=

. = | Z| Z|%%

ID External Barriers Cont. S o 5 S| ¢
€2, 2|. 2| &%

SR | BBl 23

s> | Qa2 ®O

EB3 | Inadequate quality assurance mechanisms for 4.00 | 3.00 | 5.00 |-1.414

research

EB1 | Diminishing financial support from public

4.00 | 3.00 | 4.00 |-0.265
sources for research

EB9 | Increased global competition in higher education

350 | 2.00 | 425 |+1.835
and research

EB10 | Ignorance of fashionable management concepts
by practitioners

EB6 | Lack of autonomy in higher education 3.00 | 2.00 | 425 |+0.115

3.50 | 2.00 | 4.00 |-2.495

EB5 | Indicators of 'world-class universities' and
‘cutting-edge' research reduces the chances for 3.00 | 1.00 | 4.00 |+0.570
less privileged universities

EB8 | Low and middle-income countries inability in

reviewing and preventing low quality of 3.00 | 2.00 | 4.25 |-1.751
research programmes
EB11 | Commercialisation of university research 3.00 | 2.00 | 4.00 |-0.750
In Med nd1; 2), the Iz . EE ‘52, EB3, EB4, EB7,
and EB ! lue_of four (04) shay influence level.
The Re si0 ors were further

investigated. Out of the factors with a Median value of four (04), the factors EB1 and
EB3 have negative Regression Coefficient values. Hence, the two (02) factors
indicate non-applicability in the local context. Further, remaining all four (04) factors
has a similar value at 25" Percentile. Yet, when considering the 75" Percentile (refer
Appendix - J2), EB2 is at the value of four (04), while the rest of the factors are with
a comparatively higher value of five (05). Therefore, it was confirmed that the below
mentioned factors as the highest influential barriers, which affect academic

researchers externally.

¢ Goals and paradigms of trans-national research driven by the perspectives of
economically advanced countries (EB12)
e Effects of research take a long time to appear even if adopted (EB7)

¢ Inadequate allocation of resources for research (EB4)
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Therefore, the findings confirm that academic research conducted in the local context
is deviated from the needs of the local industry, which hinders the dissemination of
outcome, as suggested by Meek et al. (2009). As a result, the appearance of effects of
the research is slow in the local context, as Marsh (2010) explained. The situation
has decreased the interest of industry in investing in research, multiplying the

adverse effects, as OECD (2010) and Abbott et al. (2008) has described.

Further to the forwarded factors via the questionnaire, one (01) respondent has
suggested government policies mandating approval for conducting research projects
and other formal proceedings disturb the academic research collaborations with the
industry. In relation to this suggestion by the respondent, proper support from the
stakeholders in leading innovations was identified as a success factor for the

industry, which is further discussed in Chapter 05.

Apart from the barriers for the academia discussed above, there are barriers for the
industry in collaborating with academia. The analyses of such barriers are presented

in the next section

b. B LA Y "n:akf;-r,j ‘:.'.l Ma kD A Ve, SI1 LdIlKd
Barrier: SERcHON IR AsEFYAR T sed management
innovat 02 rnal barriers and

external barriers. The literature review revealed 38 factors comprising 23 external
barriers and 15 internal barriers. The identified factors were presented to the industry
organisations and practitioners survey samples to gather data in application to the
local construction industry context. The analyses of collected data on barriers for the

construction industry are presented hereon.
Internal barriers for construction industry organisations/individual practitioners

Auxiliary, the internal barriers for industry organisations/individuals were also tested
in the field to identify the most influential internal barriers. Data were collected on
internal barriers from both the organisational representatives and individual
practitioners. The results were analysed using Median, Percentile and Ordinal
Regression analysis techniques (refer Appendix - K). The internal barriers in the

order of most influential to least influential for industry are presented in Table 4.7.
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Table 4.7: Internal Barriers for Industry Organisations/Individual Practitioners in the order of Influence

Organisational Survey Practitioner Survey
g = g =
. 2 2|23 2| 2|23
ID Internal Barriers .§ . % % § g .g . % % § g
= = ] ] 80 %5 = = ] @ 80 %5
SR (S| Wns |22 |EF | HBE|WB |28
s> | Q& | 2| &0 => | Q& | L8| &0
BWI11 | Academic resear‘ch is more focused on subjects, which are not crucial 400 | 200 | 5.00 | +1.622 | 400 | 2.00 | 5.00 |+0.109
for the construction industry
BWI0 | Constantly 400 | 2.00 | 4.00 |+0.624
and methoc S
« farb BE AW Seall oh i A A Al Y Ak
L | N sEar, d 400 | 2.00 | 425 |+0.121
research -
BW2 | Research o TG as TSIt RubWieces ‘ 400 | 2.00 | 400 |+0.341
intensive
BW3 Link betwe 4.00 | 2.00 | 4.00 |+0.012
BW?7 | Less incent 4.00 | 3.00 | 5.00 |-0.181
BWS Ou.t—dated 'skllls of professionals failing to match with requirements 400 | 200 | 500 | 0599 | 400 | 3.00 | 4.00 |+0.189
of innovations
BW13 Challeggmg requirement of qdaptmg to a number of personal and 400 | 3.00 | 5.00 | -1.655 | 400 | 2.00 | 400 |+0.173
professional changes at a rapid pace
BW4 | Unawareness due to research outcome not reaching the industry 4.00 | 3.00 | 5.00 | +1.227 | 4.00 | 2.00 | 5.00 |-0.214
BW12 | Poor organisational learning orientation 4.00 | 2.00 | 4.00 | +0.532 | 4.00 | 3.00 | 4.00 |-0.294
BW1 | Lack of skilled people to promote innovations 4.00 | 2.00 | 5.00 | -0.179 | 4.00 | 2.75 | 5.00 |-0.100
BW6 | Competition among construction companies being highly price based | 4.00 | 2.00 | 4.00 | -1.658 | 4.00 | 3.00 | 5.00 |-0.042
BW9 ngh cost of training employees to match with requirements of 400 | 200 | 4.00 | -0.486 | 400 | 2.00 | 4.00 |-0.309
innovations
BW15 | Research reported in an academic style making difficult to interpret 4.00 | 2.00 | 5.00 | +0.490 | 3.00 | 2.00 | 4.00 |+0.050
BWS5 | Less knowledge about capacity of research 3.00 | 200 | 400 | -1.857 | 4.00 | 3.00 | 5.00 |[-0.097
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According to the results of the Median analysis, all the factors except BWS5 and
BWI15 gained a Median value of four (04) or above from both the surveys.
Therefore, they were considered as high influential internal barriers (refer
Appendices - K2 and K3). However, only the factors BW2, BW3, BW10, BW11 and
BW14 indicated positive relationships with the dependent variable in the Ordinal
Regression analysis (refer Appendices - K4 and KS5). Therefore, the five (05) factors
were further analysed with the Percentile values. Hence, it was revealed that all five
(05) factors are with a similar 25" Percentile value, yet the factors BW10, BW11 and
BWI14 have 75" Percentile values above the value of four (04) indicating

comparatively high influences (refer Appendices- K2 and K3).

Therefore, the below mentioned three (03) factors were identified as the most

influential internal barriers for the industry.

e Academic research more focused on subjects, which are not crucial for the

construction industry (BW11)

[ Confvfr)nf]v rhanoino taam ramnnaitinne dictnirhe infarmatinn flaus and methods Of

innovatiagic dm (Bay 40D
° NOF IPEE 1ra $& 8ot | At et d9s | el b it ita V&t aarch (BW14)
Hence, et al. (2016), as

the practitioners claim that the academic research results are inapplicable and
impractical for use in real- life construction projects. Further, information flow and
methods of innovation diffusion are hindered by constantly changing team
compositions creating a lack of teammate to teammate familiarity is presence within
the local construction industry disturbing the innovations in line with the argument of
Sabol (2007). Moreover, local construction organisations are not properly structured
to accumulate sufficient financial capital to invest in research, nor do they have R&D
infrastructure make research driven innovations more difficult to be implemented, as
suggested by Perkmann (2015). Therefore, the three (03) above mentioned factors

were taken forward for the further analysis at the second phase of data collection.
External barriers for construction organisations/individual practitioners

The external barriers in the influential order are presented in Table 4.8.
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Table 4.8: External Barriers for Industry Organisations/Individuals in the order of Influence

Organisational Survey

Practitioner Survey

e =|E% 2| =|E%

. = = % o = = % >

ID External Barriers £ . g £l &3 = . 2 2| 88

= = o o s = = o O | s

23 |% 5| %528 |E5|5%5 (%583

=5 | Q& | 2| ®O s> | S| 2| &0
BB18 | Industry is timid in adapting management innovations 4.00 | 400 | 5.00 [+13.375 | 4.00 | 2.00 | 4.00 | +0.319
BB17 | Industry lacks leadership to direct towards R&D 400 | 2.00 | 400 | +5.103 | 4.00 | 2.00 | 4.00 [ +0.023
BB15 | Lack of iny o) -t} Q 8 0 | 400 | 500 | +0.370
BB3 Ignorance « G 0 0 3.326 0 | 3.00 | 4.00 -0.509
BB20 | Industry’s ¢ hehievin iptafell goalk %00 60 L 400 LGRS 0 | 3.00 | 5.00 -0.014
BB14 | Low respor 0 | 3.00 | 4.00 -0.646
BB2 Reluctance 0 | 2.00 | 5.00 -0.125
BB13 | Slow pace ot development 1n construction sector 4.00 | 200 | 400 | -3.384 4.00 | 2.00 | 4.00 | +0.513
BB23 Industry mind-set that academic research is not directly usable 4.00 | 200 | 400 | -0.603 4.00 | 2.00 | 4.00 0.018

and valid
BB21 .lelted. resources and opportunities for supply chain driven 4.00 | 3.00 | 200 |Invatia= | 4.00 | 2.00 | 400 | +0.179
innovation

BB22 | Risk averse nature of the construction industry 4.00 | 2.00 | 4.00 |Invalid* | 4.00 | 2.00 | 4.00 | +0.042
BBS iggr:rt)lza;me of the knowledge worker and importance of skills 400 | 2.00 | 4.00 | +2.306 300 | 200 | 400 | +0.119
BB4 E(?\l,l;ﬁéle(;nal research does not often lead directly to practical 300 | 200 | 5.00 | +5.501 400 | 2.00 | 4.00 -0.014
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Organisational Survey

Practitioner Survey

D . B o 2| =|f% 2| | £%
t i t. £ S| 25 = | 4=
xternal Barriers Con .§ . 2 2 § z E . 2 2 § z
TE|ls 2| 2| ¥T T2l 2|l 2| ¥7
AR AR AN S2| s |ng| 28
Z | A | R o = | QA | R o
BB7 Very unique nature of construction industry 3.00 | 2.00 | 4.00 | -2.763 4.00 | 2.00 | 4.00 -0.190
BB11 | “One off” nature of many construction projects 4.00 | 2.00 | 4.00 | -4.850 3.00 | 2.00 | 4.00 -0.039
BB9 Highly fragmented nature of construction industry 200 1 200 | 400 Tnvalid* | 400 | 2.00 | 4.00 | +0.438
BBI | Difficulties 1001 2.00c] 408 |Tnyalid 0 | 2.00 | 400 | +0.288
developme l | |
BB19 | Industry is oF g - \ 0 | 2.00 | 400 | +0.243
BB16 | Research o f | 0 | 200 | 400 | -0.203
constructio
BB12 | Clients inte 0 | 2.00 | 400 | -0.014
BB10 | Complexity VI I 3.00 )C )C 3.00 | 2.00 | 4.00 | +0.056
BB5 Low attention given to construction product quality 2.00 | 2.00 | 5.00 | +0.781 3.00 | 2.00 | 4.00 | +0.058
BB6 Less funded/consulted research being low influential/useful 2.00 | 2.00 | 3.00 |Imvalid* | 3.00 | 2.00 | 4.00 -0.222

*  Standard Error not within +/-2
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The results were analysed using Median, Percentile and Ordinal Regression analysis
techniques (refer Appendix - L). According to the Median analysis (refer Appendices
- L2 and L3), eleven (11) factors (BB2, BB3, BB13-BB15, BB17, BB18, BB20,
BB21, and BB22) gained a Median value above three (03) from both the
organisational and individual survey. Yet, only three (03) factors (BB15, BB18 and
BB17) resulted in positive Coefficient values (refer Appendices - L4 and LS) at the
Ordinal Regression analyses showing higher applicability in the local context. All
three (03) factors have similar values at the 25" Percentile in both the surveys. Yet,
factor BB18 has a higher value as the 75™ Percentile in the analysis of the industry

practitioner compared to the factor BB17 (refer Appendices - L2 and L3).

Following the ranking criteria, therefore, the below factors identified as the highest
influencing external barriers for the construction industry organisations/individual

practitioners.

¢ Industry is timid in adapting management innovations (BB18)

[ Induofr‘r Tarlkc laadarchin tn Airact tovwarde R & (RR17)

The res xd the! non-prescfice” O apptopridte 1€adership in the local

constructing >w technologies
within ve management

practices, as mentioned by Jones and Saad (2003 cited Magsood et al., 2007).

Hence, most influential barriers for merging academia and industry in terms of
research were identified via Phase I of the data collection and analysis. The results of
the analysis have identified the barriers for industry and for the academia separately.
Under each category there are internal and external barriers. The Figure 4.4 presents

an overview of the most influential barriers.
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Barmriers for Academia Desired status

Internal Barriers External Barriers
® Time pressure ® Goals and paradigms of trans-national
research driven by the perspectives of
® Increased work load economically advanced countries
® Increasing pressure ® Effects of research take a long time to Academia
E'Um Stakcholdcr appear even fad[\p{'ed ‘-
groups

[mde@‘a@ﬁ‘ﬁ?é‘fﬁity of Moratuwa, Sri Lanka.
NPF—-Hlect eagd@ <cs & Disscrtations

www.lib@nrt.ac.1k Barmiers for Industry

Internal Barriers Extemal Barriers

® Resecarch focused on subjects which ® Timid in adapting management
are not crucial for the mdustry 1movations

¢ Constantly changing team compositions |  ® Industry lacks leadership to direct
towards R&D

Academia

® Not structured to mvest m research

Figure 4.4: Barriers for Academic-Industry Research Interactions
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The identified local barriers hinder research based innovations in the construction
management context. Since the university-industry collaborations are absent, THM
operation is disabled challenging the industry development. Consequently, the ROS
of Kim and Mauborgne, (2005) operation in the construction remains unchanged
from becoming a Blue Ocean Strategy (BOS). ROS further disturbs the development
of a professional construction industry. Hence, it is necessary to investigate the
success factors of the required behaviour for a merge between the academia and the
industry. Therefore, the next section presents the analysis of the suggested success

factors for the academia and the construction industry.

4.3.3 Success factors for academic-industry research interactions

In addition to studying existing barriers, it was necessary to develop CSFs for
guiding the merge of academia and industry. Therefore, the success factors were
developed based on the arguments from the current knowledge base concentrating

the academia and industry separately, and together, as well. This section presents the

fleld Stpr]v reanlte cenaratelyy for each of the three (02 cateonriec

a S CIHVEESTIV. O ioratuwa, oI1 Lanka
The initial feer; xeotrew [libks rarealed 1k 1s required to be
tested { g cally applicable

factors. Therefore, the factors were subjected to a survey, to identify the most
significant success factors for academia. Further, the factors were categorised into
three (03) groups as; success factors of research initiation, success factors of research
execution, and success factors of research dissemination. The results of the analysis

under each stage are presented herein.
Success factors of research initiation

The success factors of research initiation in the order of most influential to least

influential are presented in Table 4.9 (refer Appendix - M).
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Table 4.9: Success Factors of Research Initiation for academia in Influential
Capacity Order

" o| E¢

= 2| %8

ID Success Factors of Research initiation E ® 5 £ 22

T2l 2|l 2| ¥%

E®|% 2| % D é S

=R I -Vl I - o

WwI7 Play a more active role in relationship with 450 | 400 | 5.00 |-1.331
industry

WI9 Establish networks of expertise on research 4.00 | 4.00 | 5.00 |+3.742

WII1 | Add a dissemination plan into initial academic

4.00 | 3.75 | 5.00 |+1.585
research proposals

WI2 Select research more biased towards applied

: 4.00 | 3.75 | 5.00 [+0.237
sciences

WI1 Create new knowledge linked to development

4.00 | 3.00 | 5.00 [+0.274
goals

W Align research culture with the changing

industry behaviour 4.00 | 4.00 | 5.00 |-0.850

WII0 | Consider end-user perspective in planning

knowledge dissemination 4.00 | 3.00 | 5.00 |-0.246

wi3 Ut ! 0 500 |-0.312
vidng iedid oy the hndusiry |
nRebnlald bl chadllenGes (butldlsd
WIS . 5.00 |-0.572
R engusiilg
W4 I \ 5.00 |-0.856
WIS Select research more related to the teaching

4.00 | 3.00 | 4.25 |-0.827

discipline of the academic

According to the Median analysis (refer Appendix - M2), all the factors have gained
a Median value of four (04), while WI7 gained the highest Median value (4.5).
However, Regression analysis (refer Appendix - M3) revealed that only four (04)
factors, i.e. WI1, WI2, WI9 and WII1 are having positive relationships with the
dependent variable. Hence, it explains that even though all the success factors are

significant, there are factors that are context sensitive.

When further investigating the four (04) factors with positive Regression Coefficient
values, apart from WII1, other three (03) factors have 25" Percentile values above

three (03) (refer Appendix - M2).
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Hence, the below mentioned factors were identified as the highest influential success

factors for the research initiation stage.

¢ Establish networks of expertise on research (WI9)
¢ Add a dissemination plan into initial academic research proposals (W11)

e Select research more biased towards applied sciences (WI2)

Abbot et al. (2008) state establishing networks of expertise as a challenge, yet, has
become as a major requirement of successful research dissemination. Moreover,
dissemination plans designed at the initiation of a research is found to be second
most important, which confirms the view of Ordofiez and Serrat (2009). Moreover,
having a dissemination plan will lead researchers to think more about the use of the
research and especially about the nature of the end product required. Further, the
findings are aligned with the argument of Brown, and Smith (2013), which state that
the research conducted in higher education should be more biased towards applied

sciences over pure sciences. Applied research can easily penetrate into the industry.

The thr laborations with
the indi A h I 1tifi 1 ay industry trust
upon tl to the industry
practice ad ndent has added

the comment ‘identify the need of industry and aware the academic’ as a new factor.
This addition was confirmed at Phase II during data analysis and further discussions

are presented in Chapter 05 of the thesis.

However, proper initiation needs to be backed up with a healthier execution to reach
a successful end. Therefore, the next section discusses the success factors to be

integrated into the execution of a research.
Success factors of research execution

Nine (09) factors were identified in the literature review as success factors of
research execution. The factors are presented in Table 4.10 in the order of most

influential to least influential (refer Appendix - N).
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Table 4.10: Success Factors of Research Execution for Academia in Influential
Capacity order

o| o EE
= T 728
ID Success Factors of Research Initiation _§ ° £ g § 2
T2l 2. 2| 2%
E®|% 2| % D é S
| A KA o
WP7 Tr§at rese?arch as a value creation process by 500 | 400 | 5.00 |+0.316
being ethical
WP9 ]CEesrtlztil);;sh academic research development 500 | 400 | 5.00 |-0.107

WP8 | Reduce complications and administrative
burdens of research funding

WP3 | Follow a clear method based on research
methodology

WP2 | Balance teach-ability, complexity and specificity 400 | 4.00 | 5.00 |+0.088
of research

WP1 | Maintain required quality of research 4.00 | 4.00 | 5.00 [+0.057
WP5 | Send afflh.a'qon authorised thanking letters to 400 | 375 | 5.00 |+0.182
study participants

5.00 | 400 | 5.00 [-0.780

4.00 | 4.00 | 5.00 [+0.585

WP4 | Include summary documents 4.00 | 3.00 | 5.00 |+0.238
WP6 | Send newsletters to study participants 4.00 | 3.00 | 5.00 |-0.114
The M | the factors are
significantjpi8 %) Pl WP7, WP8 and WP9
with a 7 the Regression
Coefficicnt val , WP8 and WP9

with negative values indicating their inapplicability for the local context. Further,
when analysing the factors with Median value of four (04), it was revealed that WP3,
WP2 and WP1lare with a value above four (04) at 25" Percentile (refer Appendix -
N2).

Hence, the below mentioned factors were identified as the most influential success

factors of research execution.

e Treat research as a value creation process by being ethical (WP7)
¢ Follow a clear method based on research methodology (WP3)
e Balance teach-ability, complexity and specificity of research (WP2)

¢ Maintain required quality of research (WP1)

The results of the survey, therefore, confirm the view of Saunders et al. (2009) on

research ethics and of Le and Bronn (2007)’s, as the importance of research’s
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methodological accuracy in contributing to value creation. Hence, by scientifically
applying experience and avoiding the same mistakes, design and construction
companies can realise cost efficiency improvements and increased design and
performance quality. Findings further confirm the views of Bogers, (2011) and
OECD (2010). Therefore,

research with balanced teachability, complexity,

specificity and quality will have increased user-friendliness.
Success factors of research dissemination

Moreover, the success factors of research dissemination were identified in the
literature review and screened via the survey with academics. The success factors of
research dissemination are presented in Table 4.11 in the order of most influential to

least influential (Appendix - O).

Table 4.11: Success Factors of Research Dissemination fro Academia in Influential
Capacity order

‘ ‘ S -
-5} -5} E (=1
S| 28
ID 16 yctors of ResearchiDisseminatic : : § ‘ § aE
p 4 £ 5| 28
TRt Re| &0
WD4 LSegae SPTTALL 10 U@ Ctdk 500 140527
WD6 | In dissemination, tailor research findings to a
target audience to increase use of research in 4.00 | 4.00 | 5.00 |+1.108
policy making
WD3 | Make stronger efforts to communicate outcomes
of higher level research to the broader 4.00 | 4.00 | 5.00 |+0.706
community
WD?2 | Recruit specialist staff with business potential to 400 | 3.00 | 5.00 |+0.134
manage knowledge resources
WD7 Prese.nt research outcome as a benefit or a 400 | 3.00 | 5.00 |+0.131
solution to a problem
WDS5 | Allow for feedback from audiences 4.00 | 4.00 | 5.00 |-1.312
WD1 | Use multiple dissemination techniques 4.00 | 3.75 | 5.00 |-0.159

Median analysis results (refer Appendix - O2) confirmed that all the suggested
factors are with the capacity to improve the effectiveness of research knowledge

dissemination. Moreover, the factor WD4 is having a Median value of five (05),
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making it to the highest influential factor. Further, Regression analysis (refer
Appendix - O3) has rejected the two (02) factors (WDS and WD1)’s applicability to
the local context. Additionally, when examining the 25" Percentile values (refer
Appendix - O2), WD6 and WD3 were having values above four (04), indicating the
comparatively high influence in relation to the other factors, which are applicable to

the local context.

Hence, the below mentioned factors were identified as the most influential success

factors of research dissemination stage.

¢ Ensure availability of the product to the target audience (WD4)

¢ In dissemination, tailor research findings to a target audience to increase the use
of research in policy making (WD6)

e Make stronger efforts to communicate outcomes of higher level research to the

broader community (WD3)

The findings confirm the need of ensuring availability of the research outcome to the

target ¢ ared vision and
commo 1 P Wi 1 - with a way of
describ: ‘ ically important.
The ne for Ings to a target

audience with a dynamic flow of information from the source to increase the uptake
of research in policy making, as suggested by RD Direct (2009) is further confirmed
by the study. Moreover, the findings are also in line with Hays (2007), therefore,
bigger the project and the higher the level of the degree, research outcomes are worth

communicating beyond the basic requirements to the broader research community.

Further to the above success factors of dissemination, one (01) respondent suggested
that mass media and social media to be used for research knowledge dissemination.
The use of such media may be helpful in reaching the target audience and provoking

the thoughts of the possible research users.
b.  Success Factors for the Construction Industry

The literature review revealed 23 success factors, as necessities of merging academic

research and industry practice. The 23 suggested factors were categorised under two
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(02) major themes, as success factors to be implemented as an
organisations/individuals and success factors to be implemented as an industry. The
factors were forwarded to the research sample comprising industry organisation
representatives and individual industry practitioners. The results are analysed and

presented separately under the major two (02) themes in the next section.
Success factors to be implemented as individual organisations/practitioners

The literature review identified twelve (12) success factors that can be practised by
individual organisations/practitioners in order to merge academic research and
industry development requirements. The factors were forwarded to the organisational
representatives and individual practitioners via the industry survey. The collected
data were analysed using SPSS and, Median, Percentile, and Ordinal Regression
Coefficient values were obtained. The success factors are presented in Table 4.12 in

the order of most influential to least influential (refer Appendix - P).

According to Median values (refer Appendices - P2 and P3), all the factors except

Ww2 he comparative
signific NIVCESLLY Ode OB LUIN A, STk TR, Appendices - P4
and P5) g

Therefc 03 ed as the most

influential success factors for individual organisations/practitioners.
e Offer chances to attend conferences as a reward for deserved employees (WW10)

e Develop a mechanism to identify important innovative management practices

from research (WW9)

¢ Increase senior management's awareness on benefits of external knowledge can

bring to organisation budgets (WW6)
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Table 4.12: Success Factors for Industry Organisations/Practitioners in the order of Influential Capacity

Organisational Survey Practitioner Survey
2 o 2 o
. 2 2| £3 2 g|£3
ID Success Factors to be implemented as an Industry .§ . % % § g ,§ . % % § g
SR s |lWnpE| 28 S8 B3| Wb |22
s> | & 2 Q s> | & | 2 Q
WW10 | Offer chances to attend conferences as a reward for deserved 400 | 3.00 | 5.00 | +0.107 400 | 300 | 4.00 +0.018
employees
W) Dol a ) 0 |41 | 00 | 3.00 | 425 | +0.058
managemel el *1T'S11 | Ord ; 7 1 | 11K
WW6 | Increase se Jwa wefitg-of "B e
Kot Lilectroni ococ | f ]“,l S8 1+ .}{ Wik 00 | 2.00 | 5.00 | +0.063

WW7 | Reward res

WWS5 | Ask projec
opportuniti

WWI1 | Change internal dynamics of construction organisations to be able
to respond to change
WW4 | Aim to maximise economic value through intellectual property 4.00 | 2.00 | 5.00 | +0.658 4.00 | 3.00 | 4.00 -0.193

WWI11 | Share how new knowledge has contributed to improved
performance to create an explicit cause-and-effect link within the | 4.00 | 2.00 | 5.00 | -0.048 4.00 | 3.00 | 4.00 | +0.079

_2 00 | 3.00 | 400 | +0.261
00 | 3.00 | 400 | +0.019

4.00 | 3.00 | 5.00 | -0.760 4.00 | 3.00 | 4.00 | +0.354

organisation
WW3 | Combine in-house and external resources 4.00 | 2.00 | 4.00 | +0.659 4.00 | 2.75 | 4.00 -0.329
WW12 | Promote the concept of 'knowledge worker' 4.00 | 4.00 | 5.00 | -0.548 4.00 | 3.00 | 5.00 -0.087

WWS8 | Organise events with employees returning from a conference to
share knowledge to other employees

WW?2 | Use research literacy as a criterion for staff appraisal 3.00 | 2.00 | 4.00 | +0.187 | 3.00 | 2.00 | 4.00 | +0.095

4.00 | 2.00 | 5.00 | -0.574 4.00 | 2.00 | 5.00 -0.504
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The results confirm the views expressed by Ward (2003) upon advantages of
conference participation. Moreover, industry highlights the need for developing
mechanisms for identifying research capacities. Auxiliary, the role of the senior
management in aligning industry practices with novelties developed by research is
considered to be highly important. Therefore, the three (03) factors were selected for

further analysis in Phase II of data collection.
Success factors to be undertaken as an industry

Success factors to be implemented as an industry were analysed for Median,
Percentile, and Ordinal Regression values. The success factors in the order of most

influential to least influential are presented in Table 4.13 (refer Appendix - Q).

Median analysis results (refer Appendices - Q2 and Q3) confirm the validity of all
the suggested success factors [with a Median value of four (04)] in developing better
collaborations with the academia. However, three (03) factors were further selected,
as the most applicable success factors in the local context according the Ordinal

Regres:

Hence e tion ACtQES dentid S { Tuential success

factors,

e (Create networks with other/foreign industries to collaborate in developing
construction management skills (WB9)
e Develop approaches to promote R&D (WB1)

¢ Include research soundness into job-descriptions (WB7)

The survey findings confirm the view of Ofori (2015), on the requirement of
movement for networking, where members could collaborate with each other in
developing construction techniques and skills, and exchanging ideas for increasing
efficiency and quality. Further, Alker (2008)’s suggestion to promote R&D becomes
a critical need of the expected collaborations. Egan (1998)’s suggestion of inclosing
research soundness into job descriptions is also a necessity of the present day.
Therefore, the three (03) factors were taken forward for further analysis in the Phase

II of data collection.
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Table 4.13: Success Factors to be implemented as an Industry in the order of Influential Capacity

Organisational Survey

Practitioner Survey

2| =|E% 2| =|E%
ID Success Factors to be implemented as an Industr b= | &3 p= | &3
b Y | Eg| 5| E|EE |5 T| 5| 2&
SR | HB|Wwfs| 2R S| W BB 2R
=5 | A | A &, e | A | KA &,
WB9 | Create nptworks w1th other/foreign 1ndu§tr1es to collaborate in 400 | 400 | 500 | +0.240 | 4.00 | 3.00 | 5.00 | +0.127
developing construction management skills
WBI1 Develop ar ¢ 0 | 3.00 | 425 | +0.195
WB7 | Include res 5 th & obld & & pidwhl dAbbWay 100 (il B b 0 | 2.00 | 400 | +0.399
WB5 Develop m fechsatfriendty procyrdipent Cod Msweriatlions 0 | 3.00 | 5.00 -0.331
methods
falMEad¥ AR &4 tloidugl
WBI11 Develop sti ) Cadershil &L thadurght ol 3.00 | 400 | +0.111
industry pr
WBI10 | Update knowledge of the workers in line with the new 400 | 2.00 | 500 | 0022 | 400 | 3.00 | 4.00 0.113
knowledge generation
WB2 | Encourage industry to use research as a strategic resource 4.00 | 2.00 | 4.00 | +0.780 | 4.00 | 3.00 | 4.00 -0.283
WB8 | Increase the ability to attract, retain and develop skilled people 4.00 | 2.00 | 5.00 | -0.465 4.00 | 2.00 | 5.00 | +0.474
WB3 | Direct industry in capacity building to access research 4.00 | 3.00 | 4.00 | -0.027 4.00 | 3.00 | 5.00 -0.101
WB4 | Encourage industry investments on research 4.00 | 3.00 | 4.00 | -0.257 4.00 | 3.00 | 5.00 -0.128
WB6 | Move beyond the traditional practices to adopt new practices 4.00 | 2.00 | 4.00 | -0.370 4.00 | 3.00 | 4.00 -0.303
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Hence, the most influential success factors to be implemented individually for
academia and industry were identified via Phase I of the data collection and analysis.
Success factors for academia are identified and presented in three categories
considering the stages of a research. In terms of the industry success factors, there
are factors, which are to be implemented by the organisation/individual and

implemented as an industry as presented above in this section.

Apart from the success factors, which are to be implemented separately, by the
academia and the industry, there were success factors, which need to be
collaboratively practised. The next section presents the analysis of such factors.

c.  Success Factors to be practised Collaboratively by the Academia and the
Construction Industry

Since, the research aims for a merge of research direction and industry development
requirements, it was necessary to identify the success factors to be practised
collaboratively. The twelve (12) factors identified by the literature survey were
forwar(lnrl tn tho anadoamin and indnctery camnloc tn toct tha vn]nh'nh-y Wlth the local

context. Th&discusdibingviist iheodnhioes il via, i dsritifiad karors are presented in

this sectio
Succes:

The twelve (12) factors were presented to the academic researchers in the sample via
the questionnaire in order to get rated. The collected data were analysed using
Median, Percentile and Ordinal Regression techniques using SPSS software. The

success factors are presented in Table 4.14 in the order of most influential to least

influential (refer Appendix - R).
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Table 4.14: Success Factors to be practised Collaboratively in the order of Influential
Capacity according to the Academics’ View

Success Factors to be practised

1D Collaboratively

Median
Value
2 Sth
Percentile
75th
Percentile
Regression
Coefficient

WTI11 | Promote collaborations amongst governments,
economic sector and research universities to 5.00
link knowledge to development goals

by
[
S
W
[
S

+0.775

WT2 Introduce incentives to motivates staff and
institutional leaders to participate in, or 5.00 | 4.00 | 5.00 [-0.289
initiate, research collaborations

WT12 | Enhance researcher-practitioner collaboration
to conduct research on vital problems to find 5.00 | 4.00 | 5.00 |-0.550
adoptable solutions

WT4 Increase communication between researchers,

research funders and research users 5.00 | 4.00 | 5.00 |-0.559

WTI10 | Create strategic partnerships - formal alliance
to help each other in achieving aims which 5.00 | 400 | 5.00 |-1.371
cannot be achieved alone

WT6 Pro; £.00,.1. 2 5.00 |+1.341
c/hene G |
WTS ['ﬁ 7 “‘ b the_adite EbD bilkn dwlScie o fxk defh b natoon 5.00 [+1.333
WT7 e WO e dd sl le (ko d i
5.00 [+0.592

governing bodies

WT1 Resolve conflict of interest issues before legal

. 4.00 | 3.00 | 5.00 |+0.085
and business arrangements

WT3 Direct student research more into actual issues

in the industry 4.00 | 4.00 | 5.00 |-0.219

WTS5 Review, how research can be more effectively
connected to real-world activity and policy 4.00 | 3.00 | 5.00 |-1.657
setting

WT9 Embed researchers within companies, as part

of existing research activity 3.00 1 3.00 | 4.00 1-0.218

The Median values (refer Appendix - R2), suggest that five (05) factors strongly
leading to a merge between the academia and the industry. Yet, only one (01) factor
(WTI11) was identified as locally applicable, as per the results of the Regression
Analysis (refer Appendix - RS). Further, out of the factors which gained a Median
value of four (04), i.e. WT1, WT6, WT7 and WTS, were identified as locally
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applicable according to the Regression analysis. Moreover, the factors are having
equal 25™ and 75" Percentile values, yet the two (02) factors; WT6 and WTS8 are

with a Regression Coefficient greater than one (01), which is comparatively high.

Therefore, the below mentioned factors were identified as the highest influential

success factors that need to be practised collaboratively, as per the academia’s view.

e Promote collaborations amongst governments, economic sector and research

universities to link knowledge to development goals (WT11)
¢ Judge research programmes by industry impact and tangible benefit (WT6)
e Practice the concept of knowledge brokering (WTS)

The findings were in line with the arguments of Meek et al. (2009), who urge the
need of collaborations, which have been reduced due to privatisation of companies.
Kassel (2009) suggested that research programmes should be judged not just by the
quality and quantity of science produced, but by the industry impact and tangible

benefits resnltine from the research. which was accented as a valid argument by the

field st huithes knoyf IRdesr Prakenn& iy & 4 edos as another key
factor 1 MADSIROTHICaHAIDSQEs 3O EXLEROT A B 1% 1ate information
and knc Y6 ‘prepart’ ddabile! vardx its, as suggested

by Alker (2008).

Since the suggested success factors are to be practised collaboratively, it was
important to obtain the view of the industry. Hence, the next section presents the

industry’s view on the Success Factors to be implemented collaboratively.
Success factors to be practised collaboratively — Industry’s view

The same twelve (12) factors, which were subjected to the rating by the academics,
were presented to the industry sample in order to obtain the view of the
organisational representatives and the individual practitioners. The data obtained
were analysed using Median, Percentile and Ordinal Regression analysis via SPSS
software. Success factors are presented in Table 4.15 in the order of most influential

to least influential (refer Appendix - R).
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Table 4.15: Success Factors to be practised Collaboratively in the order of Influential Capacity according to the Industry’s View

Organisational Survey

Practitioner Survey

2| =|E% e =|E%
ID Success Factors to be practised Collaboratively = = = 2 5 = = = 2 5
E o ) ) = S o ) ) =
8| %S| Wb 28 SR | HF|lWws| 2R
=5 | A | A &, =5 | Aa | A &,
WTI11 | Promote collaborations amongst governments, economic sector and
research universities to link knowledge production to development 4.00 | 3.00 | 5.00 | +1.904 | 4.00 | 3.00 | 5.00 |+0.450
goals
WT4 | Increase co & e .7 § 4.00 | 3.00 | 400 |+0.018
research us 1 ]
WT10 | Create strat foin prrod 00 0.¢.~300 4.00 | 3.00 | 4.00 |+0.267
achieving a anare” e-adhidwdd Albhk I i
WT7 Promote jo bl N: g1ty 4.00 | 3.00 | 5.00 |-0.397
practitioner HETSES VErNN ¢ bodias
WTL | Resolve co 4.00 | 3.00 | 4.00 |-0.234
arrangements
WT3 Direct student research more into actual issues in the industry 4.00 | 2.00 | 5.00 | -0.987 4.00 | 3.00 | 5.00 |-0.194
WT6 Judge research programmes by industry impact and tangible benefit | 4.00 | 2.00 | 5.00 | -1.392 4.00 | 3.00 | 5.00 |-0.077
WT9 Embed researchers within companies, as part of existing research 4.00 | 2.00 | 5.00 | -2.541 4.00 | 3.00 | 4.00 |-0.400
activity
WT2 | Introduce incentives to motivate staff and institutional leaders to 4.00 | 2.00 | 5.00 | -1.207 | 4.00 | 3.00 | 4.00 |-0.294
participate in, or initiate, research collaborations
WT12 | Enhance researcher-practitioner collaboration to conduct research 4.00 | 2.00 | 5.00 | -0.202 4.00 | 3.00 | 4.00 |-0.283
on vital problems to find adoptable solutions
WTS5 Review how research can be more effectively connected to real- 4.00 | 3.00 | 5.00 | -1.630 350 | 3.00 | 5.00 |+0.182
world activity and policy setting
WT8 Practice the concept of knowledge brokering 4.00 | 2.00 | 5.00 | 4+0.502 3.00 | 2.00 | 4.00 [+0.228
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According to Median values (refer Appendices - R3 and R4), all the suggested
success factors except, WTS5 and WTS8 have gained a Median value of four (04)
confirming the significance of the factors. Yet, as per the results of the Regression
analysis (refer Appendices - R6 and R7), only three (03) factors were positive in

terms of the applicability of the local context.

Hence, the below mentioned three (03) factors were identified as the most influential

success factors for practice collaboratively, as per the industry view.

e Promote collaborations amongst governments, economic sector and research

universities to link knowledge production to development goals (WT11)

e Increase communication between researchers, research funders and research users

(WT4)

¢ (Create strategic partnerships - formal alliance to help each other in achieving aims

which cannot be achieved alone (WT10)

The findings of the industry survey confirmed the snggestions of Meek et al. (2009)

and Ka 2 rhiehe peagsconiiivded fiyrthe aadensg) results, as well.
g

Further, thig&adker sH200800t8@ dhasaadnititeschbaiien s nia and industry

was also sbean? 1 thevrésults Uhe vhe nder this section

were also taken forward tor further expliorations at the data collection Phase II.
Hence, the most influential success factors to be implemented individually and
collaboratively by academia and industry were identified via Phase I of the data

collection and analysis. Figure 4.5 presents the overview of identified success

factors.
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Success Factors for Academia

Success Factors of Research Initiation

Success Factors of Research Execution

Swuccess Factors of Research
Dissemination

® Establish networks of expertise on
research

* Add dissemination plans into initial

research proposals # Increase user-fiiendliness throgh audience
teachahilitvy comnlexity snecificity
* Select more applie
: LR
sug Electroni riations
To be implemented a AR et oo -
Individual Organisatio o b
Practitioners
* Offer emplovers ® _redte networks o deveiop = State L e L =
exporsure to research skills
® Develop mechanisms to ® Develop approaches to
identify oppertunities for promote R&D ' * Judge research programmes
innovations Academia Industry by industry impact and

® [ncrease senior
management's awareness
on innovations

® [nclude research soundness
into job-descriptions

® Create valie through being ethical

& Adhere to research methodology

® Ensure availability to the target
andience

® Tailor research findings to the target

A Desired status

I

» State 4

Academia Industry

practiced Collaboratively

Suggestions from Industry

® Promote collaborations to link knowledge with development goals

tangible benefit

® Practice knowledge
brokering

* [ncrease communication
between researchers, funders
and users

® Create strategic partnerships

Figure 4.5: Success Factors of Research Interactions for the Academia and Industry
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Screening the literature suggestions via a field test was important to identify the most
influential barriers and success factors in the process of development of CSF in
achieving the research aim. As per the design of the research, a funnel approach of
deduction to induction was suggested to develop the final answers for the RQs.
Hence, the research was taken forward to Phase II of the data collection and analysis,

which takes an inductive approach.

44  Summary

In this chapter, study results and a discussion of the findings of data collected in
Phase I have been presented. The importance of demographic background of the
samples was also discussed prior presenting key findings. The findings of Phase I of
the study found to be consistent with the findings of several previous related studies
on the research knowledge dissemination to industries. The findings were described
as correlations to the study variables and presented as tabulations. Phase I of data

analysis created a vantage point to screen the theories leading to the identification of

the mo » heories will be
explore EL {*data 101 VI t expert opinions.
The dis 1. findings qf Phase
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CHAPTER 5 - RESEARCH FINDINGS AND ANALYSIS:
PHASE 11

5.1 Introduction

Data collection proceeded in two (02) phases and the results of the data analysis of
Phase II are presented in Chapter 05. The fundamental goal of the data collection and
the subsequent data analysis of Phase II was to explore the screened data in Phase I
further. Hence, within the contexts of academic research knowledge dissemination
and utilisation efforts, barriers for knowledge dissemination and utilisation, and
success factors for research based management innovations in the construction
industry, were scrutinised in Phase II of the field study. The discussions are

presented in Chapter 05.

5.2  Demographic Data Analysis

Since tl f] f f industry research
interact entiticd! 1t s recessarylte Expl oé thecdiiétie to overcome the
identifi ! tl ito the system in
order t PO nducted with an

inductive approach, starting with studying three (03) cases of successful, innovative
construction firms in the industry followed by extorting expert opinions from
successful academic research disseminators. Table 5.1 presents the coding used to

represent the interviewees to maintain the clarity and brevity of the discussion.

Table 5.1: Interviewees Coding

Interviewee Coding: Case Studies — Industry Organisations

Case 01 Case 02 Case 03
1* Interviewee CS1-1 CS2-1 CS3-1
2™ Interviewee CS1-2 CS2-2 CS3-2
3" Interviewee CS1-3 CS2-3
4™ Interviewee CS1-4
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Interviewee Coding (Cont.): Expert Opinions — Academic Researchers

Academic Expert 01 | Academic Expert 02 | Academic Expert 03

Construction AE1-CM
management field

Construction AE2-CE
engineering field

Construction AE3-CD
design field

The analysis of data was conducted in two (02) stages, as demographic data analysis
and core data analysis. The demographic data revealed the strengths of the selected
data sources to prove the cohesiveness of data. The core data revealed, how the cases
have overcome the barriers identified and the comments were provided upon the

practicality of integrating identified success factors into the system.

5.2. 1 A g Al 4 Al ne n 4 2 ]
The de
backgrc 131; ;

latd 1y thkey O3V iaked Lhvedpraddnted] iden: ly, in terms of
‘eived awards of

excelle study.

a.  Case Study 01

The organisation concerned in the case 01 was incorporated as a public limited
liability company in 2001 and the initial organisation was founded in 1994. The
company received accreditation from the national construction association of Sri
Lanka, as a major specialist contractor. CIDA has assigned the organisation into the
highest classification — C1 grade, for many specialty areas. The company
successfully obtained the International Organisation for Standardisation (ISO)
9001:2004 certification for quality management system and ISO 9001:2008
certification. The organisation has received recognition from the Sri Lanka
Institution of Engineers (SLIE) with accreditation, as an institute for training
engineers for charter. Further, the company has obtained ISO 14001:2004

accreditations for environmental management system. The organisation received

151



global recognition, as the first Sri Lankan construction company to be admitted to the

United Nations (UN) global compact policy initiative.

The organisation has won numerous awards in a variety of categories, including 6™
Asia best employer brand award, global commerce excellence award, chartered
accountants annual report gold award, people development award, business today top
twenty five 2013-2014, best corporate citizen sustainability award, national award
for innovative techniques in construction, Techno Sri Lanka awards, national
occupational safety and health awards, national business excellence awards, national
engineering and technology awards, engineering excellence awards, corporate
accountability rating, national award for construction performance, and the golden

award for quality and business prestige.

In terms of recent innovative moves, the organisation has successfully implemented
Systems Applications and Products (SAP) in data processing — Enterprise Resource

Planning (ERP) software into the company system, and concluded a one day

worksh T busi i i ] ] i sment’, where a
group ( AR W eyl & O 1t M L0 & A B Y 1l & L haidf Ay Cig arn and discuss
various AP d g - ERP SOt J This is a part of
the change plementation of

SAP in data processing, as a company ERP tool from mid December 2013. The
organisation’s SAP in data processing software implementation team includes two
(02) outside companies. Hence, with the interest expressed and capacity to bring in
management innovation, this organisation was chosen as a case to explore research

data points further.
b.  Case Study 02

Organisation concerned under the second case study was established in 1984 and
since then, has been an active participant in the construction industry of Sri Lanka.
Over the past 30 years, the organisation has defined them by continually re-investing
in knowledge and capital. The organisation possesses an experienced group of
construction project managers, consisting of over 70 senior project managers, and

over 300 graduate engineers in the fields of civil, mechanical, electrical, materials,
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and mining and earth resources engineering, together with designers, planners,

quantity surveyors , technicians, and over 8000 craftsmen.

The organisation received many awards for its outstanding performance:
International Federation of Asian and Western Pacific Contractors' Associations
(IFAWPCA) gold medal, national construction excellence awards, ICTAD awards,
IESL excellence awards, National Chamber of Commerce Sri Lanka (NCCSL)
business excellence awards, corporate accountability platinum rating by Sting
consultants, 2008 - business superbrands certification, 2011 - national gold award for
environmental protection for private & public sector, national green award, best
construction company in Sri Lanka’s water supply and drainage sector, grade Cl:
performance in major water supply projects from 2010-2012 awarded by National
Water Supply and Drainage Board (NWS & DB) and the Ceylon National Chamber
of Industries (CNCI) achiever award. This confirms the company stability in the

local construction sector.

f fl E wi
Recentl m together with
US anc Ad LA el ol A o WA AL (S % Aprove Jd L ay ment Control tO
achieve ysis and vendor
evaluat Wit selected a suited

ERP software implementation partner. The selected service provider is a global giant
in providing enterprise software, ranging from financial systems and resource
planning, to supply chain and customer relationship management. The organisation is
implementing a latest version, Infor LN 10.4, covering the scope of project
management, estimation and tendering, procurement and inventory management,
sub-contracting, production and sales, plant fleet management, and financial

accounting.

The modules to be further supported with document management, workflows and
reminders, business intelligence tools, and the dashboard and mobile apps.
Moreover, the integrated resources management system will focus on bringing
technology, business processes, and people together, to achieve optimal business

results. By analysing these three (03) factors with respect to performance,
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complexity, and cost and utilisation, the organisation is confident in its ability to
implement control strategies to drive system optimisation, eliminate inefficiencies,
reduce costs, and optimise value generation across the board. The project team from
the organisation and the service provider is working towards successful
implementation under the guidance of top management of both companies. The ERP
project implementation project ran for a period of twelve (12) months, covering all

departments, projects, and activity centres across the country.

Hence, the above described organisation was selected as a data source for the study,
considering the company’s open and positive approach towards management related

innovations, implementation of ERP software being healthy evidence.
c.  Case Study 03

The organization concerned in case three (03) was developed based on a Japanese
company, which commenced its operations in Sri Lanka in 1977. At present, the
organisation is a team committed to provide quality products and services at an
affordal cts, and in the

manufa wnFARA A Ly bl LVIRE A b LIV clo a3 Al ISl vciety and the

environ ° committed to
satisfy the cus: and, thereby,
improving the viability of the organisation. The organisation value teamwork,
efficiency, responsibility, and responsiveness to achieve these goals, through
optimisation of resources and continual improvements of systems at all levels of

operation to further enhance products and service quality.

Moreover, the organisation has obtained many awards, including (British Standards)
BS — Occupation Health and Safety Advisory Service (OHSAS) 18001:2007,
National Construction Association of Sri Lanka (NCASL) construction excellence
award, national construction performance award, national business excellence award,
global commerce excellence award, corporate social responsibility award, National
Chamber of Exporters (NCE) award, national productivity award, and ICTAD award
for construction excellence. Further, the organisation is an ICTAD CI1 grade

company, with ISO 9001:2008 Quality Management System (QMS) Certification.
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The organisation is certified further with OHSAS 18001:2007 certification process to
obtain ISO 14001:2004 - Environmental Management System (EMS) certification.
Hence, with the interest shown in innovative management practices, the described
organisation was selected, as the third case for further explorations upon the research

issues.

With the three (03) cases exhibiting the qualities of established innovative
construction organisations, nine (09) professionals with more than ten (10) years of
company experience were interviewed and the analysed output is presented under

core data analysis section.

5.2.2 Demographic data analysis of academic experts’

In addition to the industry case studies, Phase II comprises another qualitative data
collection section, where the source of data being academic experts. The researcher
was interested in analysing the academic experience in developing research

collaborations with the industry to explore, how the academic researchers overcome

identifi in the practical
scenari 2 (htcEU3) Acddemit Tescarth expertsfrom concerned three
(03) co: & omics), who are
actively volv *mographic data

of the selected three (03) experts are presented here on.
a.  Expert Opinion 01

AE1-CM serves as a senior lecturer attached to an academic department related to
construction economics at a reputed government university. The academic was
employed in the education sector over ten (10) years, and have performed in all three
(03) fields of teaching, researching, and community engagement. The research
profile of AE1-CM exhibits active involvement in research. AE1-CM is currently
supervising Doctor of Philosophy (PhD) Degrees, Master of Philosophy (MPhil)
Degrees, Master of Science (MSc) Degrees, and undergraduate dissertations. AE1-
CM is actively engaged in the dissemination research outcome via publications and
develops further research projects based on her PhD thesis. Further, the research

areas of AE1-CM encompass construction management, sustainability, waste
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management, and Information Technology (IT) for construction management. AE1-
CM is qualified with a PhD degree, as the highest educational achievement.
Moreover, AE1-CM obtained many awards for research excellence including;
presidential awards, university research excellence award continuously for five (05)
years, and several best paper awards. Therefore, AE1-CM process strong research

strengths to create a valuable contribution to this particular research.
b.  Expert Opinion 02

AE2-CE serves as a senior lecturer attached to an academic department related to
construction engineering, in a reputed government university. The academic is
working in the education sector for more than ten (10) years, and involved in all
three (03) fields; teaching, researching, and community engagement. Research
profile of AE2-CE, reveals a strong research involvement in academic exhibits.
AE2-CE currently supervise three (03) PhDs, two (02) MPhils, and three (03) MScs

in full time basis, and many part time postgraduate research. Further, research areas

Of AEZ_FF PmI’\Y‘Qf‘P r\nncfﬂ]nﬁr\n manaocement Cl]QfQiﬂQ]’\i]if‘l Cf?‘llf‘fllral engineering’

and bu R AE2HGE OB dned tmany. Svaddsiida arch excellence:
univers exeIBe8 14w And IR &Y. AN LS T Oy earch university
award, athé' research award on award for the

research performed during the period 2007 to 2009, Sri1 Lanka Associate for the
Advancement of Science (SLAAS) - postgraduate research merit award- 2009,
university of Moratuwa award for the best civil engineering graduate in construction
engineering and management, university of Moratuwa award for the best civil
engineering graduate in building and structural engineering, and University of
Moratuwa award for the best civil engineering graduate in transportation and
geotechnical engineering. AE2-CE has qualified with a degree of PhD, as the highest
education qualification. Hence, the background of the concerned academic researcher
provides strong evidences for the ability of AE2-CE to make an important

contribution to this particular research.
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c.  Expert Opinion 03

AE3-CD serves as a senior lecturer attached to a construction design related
academic department in a reputed government university. The academic worked in
the education sector over ten (10) years and performs in all three (03) fields of
teaching, researching, and community engagement. Further, AE3-CD exhibits strong
research involvement. Currently, AE3-CD is into supervising PhDs, MPhils, MScs,
and undergraduate dissertations and actively engaged in further research projects
based on his PhD thesis. The main research areas of AE3-CD are, into sustainable
construction and design and he is qualified with a degree of PhD as the highest
education qualification. Moreover, AE3-CD obtained many awards for research
excellence, including a president's award. Therefore, AE3-CD poses a strong

research background to add value to this particular research.

Hence, it is confirmed that the selected data sources are capable of contributing to
this particular research. Hereon, the thesis presents the analysed core data via cross

Case anQ]‘7QiQ

5.3

The cor At ler Pt 1T of ind presented in
this section under three (03) major headings, as knowledge utilisation/dissemination
efforts, barriers for research interactions, and CSFs for research collaborations.
Under each section, academic and industry perspectives were discussed separately,

and an integrated view was generated aftermath of the analysis.

Results of Phase II data analysis have evidenced for a low academic-industry success
in research knowledge dissemination and utilisation. Hence, in Phase II, industry
cases were studied upon the level of academic research collaborations they maintain,
while moving ahead with the innovative management practices. Further, the
academic expert opinions obtained on the significance of knowledge dissemination
to industry and the ways and means for such disseminations. Hence, the two (02)

discussions are presented here in order.
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5.3.1 Research knowledge utilisation efforts by the industry

The selected industry cases were inquired upon the level of research informed
decision-making practised in the organisations and the nature of industry
organisations interactions with the academia, to study the industry interest in
academic research. The collected data were analysed using the NVivo and the

discussions are presented in this section.
a.  Is Organisational Decision-making ‘Research Informed’?

As an opening approach to the interview, the interviewees were inquired on the
organisation's decision-making practices to find out the extent of research informed
decision-making practised in the industry. The discussions presented here on

following the node structure given in Figure 5.1.

() Is organisaticnal decision making 'Research informed’
= IZ:ZI a. Re-active decisicn making

=-{ ) a Follows organisation hierarchy

2.0 a Manaoement team invelvement

[::J b. Methodoelogical decisions

() ¢ Reviews similar company practices

= () b. Pro-active decisions

= [::J a. Use tools developed based on Research
= [:j] a. Appuoints separate panels to support decision making
-j::jl a. Evaluation of cptions
-j::jl b. Feasibility studies

() . Consultants

[::J k. Consider employees proposals

[::J c. QA department recommendations

[::J d. Research within the company

[::J e. Independent directors assistance for decision making

[::J f. Expert opinions

Figure 5.1: Node Structure of the Theme, ‘Is Organisational Decision-making

Research Informed?’ as per Industry View
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‘Proactive’ decisions, with the assistance of research or novelty, as well as
traditionally bound ‘Reactive’ decisions are made in all three (03) cases. The
organisations are mostly into reactive decision-making following the organisation

hierarchy, company methodologies and imitating similar company practices.

It was further claimed that case 01’s decision-making is to be ‘reactive’ most of the
time. According to the results, decision-making of entire three (03) cases, mostly
conducted along the organisation hierarchy, depending upon the scale of the issue.
All three (03) cases experience management team involvement in decision-making.
In case 02, the proposals on innovations are presented to the management team for
their consideration and approval. In addition, the project managers come up with
decisions, which are seconded by the chairman, while the management has adequate

autonomy to make decisions. Yet, each individual is responsible of his/her decisions.

Additionally, in case 02, employees are requested to bring up any issues to the
monthly meetings, which are being further investigated thereon. As the entire staff is

present at monthlv meetines. evervone can brino un their ideas to he]p so]ving

existing 1ss@g thaivéeeglepmENpieparals) (& it mika on also can be

presented\ xS i th1 7 leeitioFk (B lales@sndd gl Mishizl thé1HBS vill decide upon

a soluti yYphahy forimpiementa > s very critical,
shareholders wiil be invoived, once the issue is presented at the Annual General
Meeting (AGM) in case 02. Besides, in case 01, progress review meetings provide a
platform for identifying issues. Additionally, in case 01 and case 03, decisions are
made collectively as a company according to CS1-4 and CS3-1. In addition,
sometimes the management team studies current solutions individually and go for
brainstorming sessions. Discussions with the chief operating officer happen after
identifying a problem in case 01, as a decision-making practice. Further, shared
decisions with the consent of Chief Executive Officer (CEO) may take place, if the

issue affects more than one unit of the company. However, in case 03, some ideas

get into actions, without following the proper line of authority.

The three (03) cases further confirmed that the organisations are also into
experience-based decision-making since each firm retains a specific culture. Case

03 interviewees added that, when developing a particular company, the experience
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with the same company highly matters. Accordingly, optional solutions to a problem
are identified through experience in case 03. However, the professionals should
possess a good background in such case and pre-planning is always present with the
company practice. Besides, case 02 is a mix of business persons and professionals,
and thus, mostly the decisions are made based on experience via discussions.

Similarly, collaborative decision-making is promoted in case 03.

Supplementary, case 03 has been into methodological decision-making from the
time of the beginning of the company with Japanese influence. Furthermore, case 02

and case 03 review similar company practices in making decisions, as precedence.

Hence, no R&D division available to make decisions for the companies, but the
company management hierarchy decides, what is good for the company. Still, CS1-4
explained that, case 01 identifies the importance of R&D, and hence, innovativeness
is promoted within the company set-up. Therefore, proactive decisions are made
following; the use of tools developed based on research, employee proposals, Quality

Assurance (QA) department recommendations, research within the company,

assistan naAaRt -egreefors) LI DISERIRD X PO PP REy
Case 0. n, all three (03)
cases stated i wsearch. In case

02, currently the company implements ERP tool. Further, case 03 is implementing
ISO to ensure quality of the work, OSHA standards for health and safety, and ISO
14000 for environmental compliances, and refers to standards, whenever solutions
for company issues required. In addition, case 01 has provided the example of SAP
in data processing project implementation. Based on SAP in data processing project
implementation experience, CS1-1claimed that, the local academic solutions were
very primitive compared to what the international context offered, at that instance.
Moreover, the initially identified local solution was not much successful and,
therefore, the company has opted for the well-established SAP in data processing
software after investing a considerable amount of money. Hence, it proves that, the
company has taken research assistance, even from the international context. Yet, the
CS1-3 noted that, case 01 is not probing into the research level in finding answers to

the issues frequently, but accepted that, case 01 explore into research solutions.
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Auxiliary, case 01 and case 02 used to appoint separate panels to decide upon
innovation adoptions. Such committees review, and examine the existing knowledge
base for solutions. Out of the committee outcomes, one option will be selected as the
solution by the director board. However, the practice is rare. Yet, case 01 has formed
a temporary unit with project managers etc. to identify possible solutions at SAP in

data processing project implementation.

Case 01 and case 02 used to do evaluations of options, when searching optional
solutions from the existing service suppliers. As an example, case 02 has evaluated
vendors, when ERP software was selected as the matching solution for the resource
management issue. Similarly, in case 01, the management has searched for possible
solutions where initially, SAP in data processing software has been one of the
options. Further, in selecting the software company, for SAP in data processing
project implementation, case 01 has gained the support of an independent
consultant’s opinion to avoid biases in vendor evaluation. However, feasibility

studies are conducted prior to taking actions.

Besides ise URasv Bk iserviifNID rsovsidals; Tnagkel -making, where
necessa I a@GIRQ 1At CtheN BR G StithH | df SERIATdOHS plementation, a
consult. nted'eo tntt'a propet lised system for

resource management.

In case 02 and case 03, employees’ proposals are considered in decision-making.
Such reporting has not necessarily been official and even can be friendly and casual
discussions. Further, employees can report on issues, they see in the process, maybe
with a possible solution. Moreover, CS1-1 mentioned, “even though there is a
hierarchy, the company operates as a single unit with a friendly environment. So
anybody can come up with new ideas” highlighting the freedom for collaborative

decision promoted by the company.

It was emphasised that, employees are encouraged to report upon innovation
opportunities to QA departments. In case 01 and case 03 promote research within
the company. Case 01 facilitates the research conducted by employees within the

company. Since employees perform technical research, it gives cost advantages to
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the company at present. The case 03, as well used to perform own research, when
required. Moreover, case 01 integrates independent directors into the director
board, and thus, contributions of independent views are a concern. Further, the

companies search expert opinions, where necessary.

Hence, proactive and reactive decision-making happens at the industry organisations,
depending on the situation. Yet, research informed decision-making is rare to be seen
in construction organisation practice, in general. Therefore, the interviewees were
questioned about the nature of interactions between the industry organisations and
academia, maintained at present. The next section presents the findings, which

reveals the current practices of academic- industry interactions.
b.  Interactions between Industry Organisations and Academia

Discussions with the interviewees disclosed the occasions of current academic-

industry interactions, which created the node structure given in Figure 5.2.

P oym— s —TT
O Reseo

() a Technical reports
il :jl k. Academic recommendations

{ ) c. Research sclutions

{ ) b.In providing Industrial training for undergraduates

{ 3 c. Inacquiring higher educaticnal qualifications by company employees
{ ) d. At CPD programmes

{ ) e Industry professionals delivering guest lectures at universities

() f. Industry assistance for curriculum developments

() g.Supports research students in data collection

() h. Academics appointed as company director board members

Figure 5.2: Node Structure of the Theme, ‘Interactions between Industry

Organisations and Academia’ as per Industry View
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All three (03) cases stated that the organisations obtain the academics’ service as
consultants. CS2-1 further explained that academics been appointed as project
consultants, as of the requirements generated by the project conditions. Moreover,
when the company is in search for new business generations, they connect with the
universities for necessary consultation. Additionally, CS1-3 stated, “the organisation
seeks consultancy for the company from academics because we believe academics,
as the right people to go for, when we need advanced advices” revealing the industry
belief upon the academic consultations’ inherited value deriving from the profession

itself.

However, CS1-3 and CS2-1 mentioned that the organisations appoint academics as
consultants mostly for technical report preparations. Moreover, case 03 obtain
technical reports from the universities. Further, in all three (03) cases, academic
recommendations are considered valuable. In case 01, marketing issues, human
resource related issues, highly technical issues, issues at the project initiation, and

disputes are sometimes being referred to universities for a third party opinion. In

additio1 rsity professors,
and the ues are referrgd. to nni versiy JoL fecamine s and reviews.
Further wrevevbibrengnthcthi ons for resource
management related issues. Yet, the local academic solutions have been inferior;

therefore, they have selected a well-established research solution called SAP in data

processing from the international context.

Further, all three (03) cases mentioned that the companies cooperate with academia
in providing industrial training for undergraduates. The undergrads involved in site
works and head office work allows transferring the issues related to the industry
practices and company specific methods of construction management to the
academic researchers, via undergraduate research. Moreover, all three (03) cases
promote employees to acquire higher educational qualifications such as, MSc and
Master of Business Administration (MBA). Employees at the organisations of first
two (02) cases are provided with leave and other company resources for educational
purpose. In addition, employees in case 03 are allowed to participate in short courses

conducted by the universities.
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Further, employees are encouraged to participate for CPDs and guest lectures by the
company. In addition, case 02 employees conduct lectures at universities, when
invited for guest lectures and industrial training workshops, and has assisted in
curriculum developments for undergraduate courses at the universities. Besides,
case 01 employees support research students in data collection. Yet, the time spent
on such activity does not give a considerable return for the companies since students
never deliver the research results back to the organisations. Further, case 01 being a
public ordered company, has high profile academics appointed to the director

board to assist corporate management.

Hence, the cases suggest, though the industry has many diverse interactions with the

universities, still the research-related relationships are weak.

However, the findings reveal that the current practices of decision-making are
weakly research informed. Moreover, the academic-industry research interactions
have not revealed much positive signs. The findings complement the findings of
reachine research dissemination staces of Pineline Model of Know]edge
Dissem

Therefc

Kipived rdlise o 88 htinthe iSigs o nles 1ers in Phase I
IMSCIHaest INdCE6Rstctai RSGEEadTCIN S ns between the

AN 15 eBAfSt S YA Qe 1t

industr

Further, it was important to investigate the academic experts’ opinion to understand,
whether there is any significance of research in developing an innovative
construction management culture, and if so, the successful mechanisms to reach the
target audience. The next section presents the academic experts' views upon the

mentioned inquiries.

5.3.2 Research knowledge dissemination efforts by the academia

In the effort of obtaining academic research experts’ opinions, many different
arguments to support the significance of disseminating research outcome and, how it
can be performed effectively were disclosed. This section presents the discussions on
the two themes following the respective node structures produced through the use of

NVivo.
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a.  Significance of Research Dissemination

Initially, the experts were inquired about the significance of research dissemination
to the academia and further into the industry. The discussion hereon brings up the
contents of node structure (refer Figure 5.3) in detail upon the topic, 'significance of

research dissemination'.
IZ:-:] significance of research dissemination

=) a Forindustry development

() a To stop re-inventing the wheel

IZ:::ZI k. Proper disseminaticn mechanisms
= [:-:] b. As a dufy of the researcher

IZ:::ZI a. Perception of the researcher

Figure 5.3: Node Structure of the Theme, ‘Significance of Research Dissemination’

as per Academic Researchers’ View

Moreoy fif3 Tl sHeEeedn hay Hhe dissemQatidn, af. 4 mic research is

1

S |
importe :%iéj ¢ | detriodustihdeesldprhdntschiiations aligns with the

HevVelopbd LU paded iy ydel (THM) of

researcl
Etzkowitz and Leydesdorit (2000). in paraiiei, AEZ-Cr commented, that the
knowledge with the capacity to bring positive changes to the industry must be
disseminated to the industry, or else it may be a waste of resources by the researchers
and the act would further lead the industry to re-invent the wheel. Hence, AE1-CM
and AE3-CD stated that, the interviewees personally believe in the significance of
using proper dissemination mechanisms to influence industry development in a
positive manner. Moreover, AE1-CM stated that dissemination at least should reach
the academia via publications. Yet, AE3-CD contradictorily mentioned that the risk
of limiting the dissemination to publications would totally close the access of
industry practitioners to the newly created knowledge, leading to lesser innovations
in the industry. In addition, AE1-CM and AE3-CD indicated the responsibility of
dissemination of research outcome, as a duty of the researcher. However, AE2-CE

did not agree upon this argument. AE1-CM and AE3-CD suggested that
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dissemination efforts depend upon the perception of the researcher. AE3-CD
explained the situation further by stating, “if the researcher only wants to do the
publications to create his/her research background; such researcher’s will not go
beyond publications, as a practice”. However, as per the view of AE1-CM and
AE3-CD, a researcher with a broader vision and interest in serving the society over
self-benefit, will not stop at publishing. Further, AE2-CE mentioned that, there is no
hard and fast rule indicating all academic research should to be returned to the
industry. However, it is the attitude of the researcher that matters in delivering
created knowledge for the betterment of the society, if such knowledge is with the
capacity to bring in changes to the industry. Therefore, all three (03) experts believed

in the significance of disseminating research outcome beyond academia.

Therefore, the arguments conclude the significance of disseminating research
outcome. Hence, it was important to understand the nature of dissemination that the

industry would be willing and able to capture.

b. Mechanieme for Knowledoe Diccemination
The di S LU GTSILY, O L VIO d LU AL S L LA TICe mechanisms  in
dissemi 5.4.

e e == R R P

5-() a Mechanisms of dissemination to industry
=-() a. Collaborative research projects
nj:::jn a. Attaching a research student into a company

IZ:::] k. Directly applicable tocls
IZ:::ZI c. Obtaining patents

= nj:::jn k. Mechanisms of disseminaticn to academia
nj:::jn a, Publications
Figure 5.4: Node Structure of the Theme, ‘Mechanisms for Knowledge

Dissemination’ as per Academic Researchers’ View

Out of the mechanisms currently in practice, academic-industry research
collaborations claimed to be the most successful. AE1-CM and AE3-CD further

explained that, research conducted as projects will automatically disseminate. AE1-
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CM further mentioned about the practical difficulties in implementing such projects,
since research initiations by the industry are rare in current situations. Therefore, the
suggested solution was to initiate research projects, after considering the need of the
industry. Still, AE1-CM and AE3-CD highlighted that, research conducted in
collaboration with industry may sometimes not allow further dissemination beyond
the sponsoring organisation, as the organisation may own the product right. This
urges the need of having proper agreements in linking research to a particular
organisation. AE1-CM further mentioned that, if the sponsoring company is not
against, the academics could publish the knowledge created without an issue. Yet,
the opportunity may depend upon the particulars of the organisation. Further,
attaching research student into companies, as a researcher or a product developer,

or to the R&D division, was also practised by AE2-CE and AE3-CD.

The second most popular dissemination mechanism according to the experts was to
deliver the outcome to a company at the end of a research. Therefore, the experts

suggested that research outcomes should be processed into directly applicable tools.

Obtaini )t as suggest YAl a opportunity for
dissemin {6TA| Heome 0 he indysig o Yok b Was ied that, patents
might not He=g hfenconstrile social research.
Thus, AK2-CI stated, utput need 1o be developed into a level, strong

enough for applying for a patent by taking the research outcome beyond raw stage”.

The experts were further inquired upon the mechanisms used in disseminating
research knowledge to the academia. All three (03) cases declared ‘publications’, as
the foremost successful mechanism in disseminating research outcome to the

academia.

Therefore, different researchers use different mechanisms to disseminate research
outcome to the industry. Even though the efforts to disseminate are earnest, AE1-
CM and AE3-CD highlighted the necessity of marketing research outcome to
increase industry awareness. Therefore, the views of the industry cases and research
experts revealed the current status of poor research collaborations in the field of
construction management. The findings of the section in summary, is displayed by

the mind-map in Figure 5.5.
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Figure 5.5: Research Significance and Dissemination Requirements
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The findings confirm the significance of research outcome dissemination, and the use
of proper dissemination mechanisms. Irrespective of the significance of research,
practical barriers exist for both the industry and the academia in developing research
interactions. The next section presents the discussions upon overcoming such barriers

by the industry.

5.3.3 Overcoming barriers for research knowledge utilisation by the industry

With the proven significance of the research in leading industry management towards
innovation and industry lacking research utilisations, it was required to explore
further, how successful industry innovators overcome barriers identified in Phase I.
Hence, this section presents the discussions upon such experiences developed under
Phase II of the data collection and analysis of the study. The discussion is presented
in two (02) subsections as; ‘overcoming internal barriers’, and ‘overcoming external

barriers’.

a.  Overcoming Internal Barriers for the Industry Organisations/

P‘nn PR PSP o

The res | f research areas
and inc ) : i changing team
compos 1 innovations, it

was also necessary to explore the possibility of allocating funds for research by the
industry. Hence, Phase II of the study was aimed to investigate these issues in detail.
Figure 5.6 presents the node structure developed based on the subsequent case data

analysis.
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Figure 5.6: Node Structure of the Theme ‘Overcoming Internal Barriers for the

Industry’
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Aligning academic research focus with industry research interest: Crucial
research areas

Since the industry has claimed that the academic research are not in the crucial
subject areas of industry interest, the cases were inquired upon the areas of industry

interest. The suggested areas are discussed below.

As per CS2-1 and CS1-2, the interests are different from company to company.
Hence, CS2-3 suggested studying companies, separately. Further, CS1-4 stated that,
it would be better if academics study the industry needs before starting research
projects, as it would be easier to disseminate such knowledge. It would also benefit
the academic, as it will provide opportunity to learn the theories’ behaviour in
practical settings. However, there is no fixed one-off kind of research area, which
raises interest of all companies, since the industry is highly competitive. CS1-2
further mentioned that, “the industry is in high competition. We would be interested
in solving our specific issues. As construction management is very subjective at a

company, it is difficult to adopt commonly generalised findings”.

The CS L hfvehertvlamad oral they ficseatc i fdeasts of the companies
differ hedefatd) 1 o b ity e 1 - eaobrclyl Haddd onducted in the
mode o . ‘best practices

for saving costs’, as the most important area needs to be researched. CS3-2 further
mentioned research on cost effective new materials, and cost management for cost
saving, would be of industry interest. According to CS1-3, feasibility and cost
benefit analysis for technical solutions at different circumstances and such research
for management innovation implementations would be also important. Apart from
the above argument, CS2-3 and CS3-1 interviewees suggested resource
management, as an important area of research. CS2-2 stated that central resource
management systems for construction companies are essential. Moreover, according
to CS2-2 and CS3-1, quality management and site management related research,

are necessary for the construction industry.

According to CS2-2, there are specific issues to local industry, which need to be
resolved via research. Re-thinking of unique practices of local industry is in need and

technology screening to avoid the lead of ‘technology push over demand pull’ is
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essential. Moreover, CS1-3 and CS3-1 mentioned that the time saving mechanisms
need to be developed via research. Faster and efficient methods for construction
practices would influence positively, in industry development. Waste recycling was
also identified as an important research area, as waste is becoming a serious issue.
Hence, case 03 employees are involved in converting machinery waste to spare parts,
where, it creates assets out of the waste. Therefore, waste management for waste

reductions is an important action towards sector development.

Further, CS2-3 pointed out that information management, as a requirement of the
industry. Parental control tools for the head offices to manage site information are
essential for growing companies. Hence, with the industry development, these kinds
of research are of utmost importance. Besides, in order to develop, companies should
expand. Hence, CS2-1 and CS1-2 further stated that research could assist industry in
managing company expansions. Reviews upon return on investment due to
expansions will be vital for the industry. In addition, Health and safety was

suggested as a significant area of research by CS3-2.

Therefc b I heiecrudgests Nl tisas oRigs§anghlch ‘e critical to the

construction LIGEAHOANIE s Ne@Ssddy | td SHQIRAliO1a6 ¢ research with

identifi Yeds: APt drom changing team
compositions at construction organisations have been identitied as a hindrance for
innovative moves. Therefore, the cases were inquired upon the measures taken by the

organisations to avoid innovations affected by the cause.
Avoiding disturbs for innovations due to constantly changing team compositions

All the cases suggested continuous training as the practical solution. CS2-3
mentioned, “it is true that a company cannot keep employees for very long times.
Anyhow, we give necessary trainings irrespective of the fact and the loss, we do not

see it as a loss; yet we see that as a service to the industry”.

Continuous recruitment is another good solution practised by the case 01 and case
03. For an example, CS1-1 explained the experience of SAP in data processing
project implementation, where most of the top positioned employees have left after

the implementation, yet the company progresses with new recruitments; thus, the
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issue was managed. Besides, CS2-1 and CS1-2 stated changing teams allow
companies to intake new blood, as new recruitments for aged employees. Since the
aged employees may not be able to go ahead with the new
approaches/technologies/tools, it is an advantage to have some space created for
fresh recruitments. Moreover, CS2-3 stated, new incoming may bring new ideas, that
may even lead to innovative changes. In addition, CS1-4 highlighted another positive
factor about such changes; that the new members bring new knowledge, which may

help the companies to perform better.

However, the employees with company experience are always positioned at the top
of units in case 03, to avoid disturbances created by the team changes. Continuous
recruitment may help a company to have employees with company specific
experience all the time. However, case 01 promotes employees to stay long at the
company, but the company does not bond the employees. Moreover, case 01
accepted it as a challenge. Since the companies irregularly expand with time, new

employees will join the companies frequently. Hence, maintaining the integration

within & mManagy software (ERP)
impleme:y & a solution farthis.issue ) case+01: Kn ge is kept as a
shared caven021Birihet lgavik in the company,
this may have some impact. However, since work is team based most of time, the

knowledge is managed as a shared resource. Hence, the changes in teams do not

severely affect innovation adoptions.

Therefore, the mechanisms of overcoming disturbances for innovations due to team
changes are discussed above. The next section presents the views of cases on

company willingness and availability of support for research with industry resources.
Possibilities of investing in research irrespective of structural inferiority

Due to resource constraints in conducting such research, it was important to explore
the possibility of obtaining funding support from the industry. All three (03)
companies were positive about providing funds for company specific research.
Therefore, CS2-3 stated that, “if the researchers can give answers to our company

specific problems, we would be interested in collaborating”. Similarly, at present,
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case 02 has invested in ERP tool implementation project a considerable amount of
money. This is a good example showing company’s willingness to spend upon
necessary innovations. Initially, case 01 has invested around 100 Million Sri Lankan
Rupees, for SAP in data processing project and the considerable annual maintenance
cost they bear with the implementation. The evidence suggests that, if the problem is
critical and the solution is sound, a business company is willing to spend the
necessary money. In parallel, CS3-1 mentioned that, if a particular research
addresses a company issue, the company would be interested in sponsoring the
research fully or partly. Moreover, case 01 is interested in funding research, which
can give the company a comparative advantage, over common knowledge

generation.

At present, construction companies establish R&D units, as a bragger, or for the
recognition of having a R&D unit. Yet, CS1-3 stated that companies could fund
research with arrangements such as strategic partnerships, in case of considerable

return is guaranteed for the company. According to CS2-1, currently the funds are

allocate - oyee : - AIK s er. studie participation of
seminai €522 emphasised furthepyhat companies d easily agree to
support a(‘ﬂ!}( cavenai@dshsertoarspe

Hence, the discussion reveaied strong suggestions to diminish the internal barriers
for research interactions between academia and industry. The next section presents
the views of the three (03) cases in overcoming external barriers, identified in Phase

L
b.  Overcoming External Barriers for Industry Organisations/Practitioners

In response to the major external barriers identified in Phase II (refer Table 4.8), it
was necessary to explore, how to overcome construction industry timidity in research
based innovations and to identify the expected role of the external stakeholders in
leading construction management innovations. The overview of the discussion based

on N-Vivo analysis is presented in Figure 5.7.
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Overcoming industry timidity in adopting management innovations

Possible actions undertaken to overcome timidity towards adopting research outcome
were inquired. In response, all three (03) cases highlighted the importance of the
awareness programmes. Hence, case (2 facilitates conducting lectures for
employees to get familiar with the new implementations, as in the example of ERP
tool implementation experience. However, case 01 respondents declared that,
currently the awareness upon the academically created research knowledge is low.

Moreover, the industry is poor at identifying the need for research.

Hence, openness to innovation was identified by case 01 and case 03 interviewees,
as a plus factor. Moreover, trust upon research findings is also in question; both
case 01 and case 03 interviewees agreed on the fact. CS1-3 described management
as a mix of science and art; hence, the companies still have doubts about the
practicality of scientific solutions for management issues. Therefore, the trust on
research findings needs to be generated. Further, CS2-1 mentioned competitive

advant(l”ﬂ(‘ (\'F I‘PCPQY‘(‘]’I raemoveQ ﬁmir’]ifv TI’\PY‘P'F{\I‘P I‘PQPQY‘P]’\PY‘Q Chould make the

industr &5 I 1the devdiitn biviseathunofsred pradtn Surther, case 01
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Besides, case 01 and case 02, interviewees stated that industry culture needs to be
changed to overcome timidity. Further, case 02 and case 03 emphasised, a strong
structure within the industry is essential to overcome timidity and to proceed with
necessary innovations. Further, the company type matters. Public Limited Company
(PLC)s are more into innovative developments, as the short-term profit is not the

only focus.

The current construction management innovation efforts are reactive, whereas
proactive practices are almost nil. Hence, all three (03) cases agreed that proactive

practices should aim to overcome timidity in being innovative.

Further, case 01 and case 03 interviewees highlighted the importance of managing
resistance to change from the employees. Moreover, mixing—up with new staff helps

to manage the change resistance built up by aged employees.
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In addition, case 01 and case 02 interviewees noted that the importance of top
management’s willingness to take calculated risks to move ahead with the
innovations. Case 03 interviewees claimed that philosophical paradigm
discrimination must be avoided to create an innovative culture in construction
management. CS3-1 stated, “industry is mostly led by engineers, who are coming
from a week management background. Management research is based on a different

line of thinking, which does not match with the trusted thinking line of engineers”.

Since the engineering thinking belonging to a different philosophical paradigm, the
industry is reluctant to adopt management related innovations. This perception needs
to be changed. Therefore, the engineers at management level should be equipped
with management knowledge, social science basics, and thinking patterns. In
addition, according to CS1-4, versatility in business allows the company to be

innovative.

Further, construction industry should develop learning orientations to a common

practice. Therefore, organisations need to he more open minded to review research

outcom ! it B iisworfidvtis erita v S e ds. an ks portant. Hence,
CS1-2 i OISOHRATIAEs 1 NbedCH (gelt ) 1RAEIkATHI 1LY | with the new
manage vey Yand VERPL- dystcy nstalled in the

organisation in this manner. Case U1 interviewees further stated that self-review
upon the company leads to innovations. Hence, organisations must possess strong
self-review mechanisms to identify the grey areas that need development. The habit
of re-thinking upon industry practices lead to ‘learn and change’ for better practice
next time. Further, CS2-3 suggested reviewing practices of similar companies

leading to innovations.

In addition, user-friendly dissemination mechanisms such as research tools that
make work easy inspire industries in innovations. In parallel, CS1-2 stated that SAP
in data processing project is now installed in the organisation to monitor the site
resource use at one point, which is accessible for the whole organisation management

at different requirement levels, due to the ease provided by such tools.
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Additionally, personalised research solutions would attract industry interest. Case
01 and case 02 interviewees stated that it was important to conduct feasibility studies
prior to adopting innovations. The SAP in data processing project and ERP project
consultants conducted feasibility studies and have prepared a customised version of
the standard software, considering the specific character of the company, after a few
months of studies. Moreover, case 02 interviewees explained the ERP system
implementation experience and mentioned that the software owners acquired the
company feedback for customising ERP tool for the organisation. The feedback
process helped to create trust upon the novelty, since the construction companies are
timid in nature for changes. In addition, case 01-1 mentioned that fest-runs are
important in adopting innovations. ERP system is currently installed in the
organisation in this manner. Ultimately, solving issues also leads to innovative

actions, as it has happened with the ERP system implementation.

Therefore, the discussions have revealed many ways for overcoming industry’s

natural timidity towards innovations. Apart from that, case studies continued to

identify . 10lde ; (GO} anagemen ations.
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innovations, as a hindrance for industry research knowledge utilisations. Hence, the
cases were inquired about the role of able stakeholders (Regulatory body/Mediatory

body) in providing such leadership. Answers of cases are discussed herein.

Findings confirmed the necessity of regulatory bodies' active involvement. CS1-2
and CS3-1 emphasised the need of establishing regulations to promote R&D. CS1-2
highlighted the necessity by stating, “regulatory bodies can make it to a mandatory
for the companies to achieve benchmarks in the field of R&D to reach higher
construction grading”. Moreover, CS3-1 highlighted the need of innovativeness, as
a requirement for contractor grading system ratings. CS1-2 suggested integrating
some marks for being innovative into the evaluation schemes for construction

companies.
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Further, CS2-1 and CS1-2 highlighted that, creating motivations for the companies
to be innovative is achievable through regulatory bodies. Hence, CS2-3 highlighted
the need of such mechanisms by stating that, some employees are less motivated in
proceeding with innovations. Further, case 02 promotes knowledge sharing. Once the
employees returning from knowledge dissemination occasions, if the findings are
important, the content will be shared with other employees at the monthly project
managers’ meetings. In addition, promoting practices like value engineering with

motivations would lead companies for innovations.

Moreover, CS2-3 and CS1-4 explained the need for standardising the industry.
Hence, CS2-1 stated that regulatory bodies must put efforts on standardising the
industry. Moreover, unique features of the local construction industry hinder
standardising, and such features need to be identified and eliminated. Hence, an
awarding system for construction management innovations would be necessary and
such encouragements are important. For an example, case 01 follows such schemes

and award requirements, which have positively promoted integrating innovations

into the copy me L, pre ( aality assurance
mechanis; development.leading etter innovative
practice LR to be offered by
regulatory bodies since such accreditations would be important in convincing clients.

Auxiliary, CS1-2 and CS3-1 appreciate a new role of an intermediary body
between the academia and industry. CS2-2 stated that, if the intermediary body
promote awareness of new knowledge, the company can support employees in terms
of monitory and leave for participation. In addition, CS1-3 noted that, possible
institutions should play a more active role in presenting academic research to the
industry. They can be the mediatory body to develop a research link between
industry and the academia. Further, the institution should bring the industry problems
to the academia to research and should carry back the available knowledge to the

industry organisations.

Further, the values of professionalism, as highlighted by CS1-2, need to be learned
by the industry. During the course, intermediary body can play an active role by

increasing the awareness on the power of research in assisting construction
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development. Hence, professional bodies should materialise the industry to be more
professional. It will lead organisations to learn the value addition gained through
being professional. Further, CS1-4 highlighted the importance of competitive
advantage gained via being innovative. Hence, intermediary body can help
organisations to gain competitive advantages via coordinating academic research

with separate companies.

Also, CS2-1 declared the importance of coordinating with training managers in
promoting innovations by the external stakeholders. Training managers are appointed
by the companies to find opportunities offered by the stakeholders for the employees
to develop knowledge. CS1-3 suggested intermediary body to be proactive in
finding research issues. Since the industry is reactive in terms of management
innovations, if the academic research can be proactive in finding research issues,

would be a great support for the industry.

Moreover, the intermediary body can capture and promote good practices for

construction comnanies. Ag an examnle. €CS2-2 use feedback nrocess in adopting

innovat alerdit i esiDefl rapany e Ynovindke ed in seminars,
CPD, a QG @i Gan NEEGR sckuc 1S {eRATon31 9 ser, according to
CS2_3, ATEY TOrvreLgQ Aol B OO0 TRy d fOr a Speciﬁc

company’s need. Moreover, CS2-1 highiights the importance of intermediary body,
providing course materials of selected courses that the employees participate, to the

other employees.

Therefore, the case studies uncovered many actions taken by the successful
innovative companies to overcome the internal and external barriers for research-
based management innovations. Figure 5.8 presents a summary displayed as a mind-

map.
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Apart from the barriers for the industry, there were barriers for the academia as per
the study. Hence, the next section presents discussions with academic research

experts in overcoming such barriers.

5.3.4 Overcoming barriers for research knowledge dissemination by the
academia

With the identification of ways and means of overcoming industry barriers, it
necessitated the exploration of how successful academics overcome the barriers,
identified in Phase I. Hence, this section presents the discussions of academic
research expert opinions developed in Phase II of data collection and analysis of the
study. The discussion is presented in two (02) sub-sections; overcoming internal
barriers and overcoming external barriers. The overview of the analysis is presented

in the node structure developed by the N-vivo analysis presented in Figure 5.9.

182



(") Overceming Barriers for Research Qutcome Dissemination by Academia
=() a Internal Barriers

EI':::' a. Handling time pressure through proper use of deadlines

r

- ' o
() & Timely finishing

(::u b. Regulate the research process

Y . e
Er-(_) ¢ Practicality issues

P

( :u a. Depends on the researcher

() b. Depends on the superviscr

~i_) c. Nature of the research

{:} d. Audience requirements

E-(_) b Managing increased workloads

f-}(:';l a. Personal descipline

(::n a. Dissemination as a habit with short term and long term goals

.....:':. k. Create time for continucus research focus
() ¢ Priorotising duties
b

() d. Intermediary bedy for research interactions

:::. c. Balancing research and pressures of applying OBE for teaching QA

m

F

() a Concept itself compliments research

(::u b. Planning skills

2-() b. External Barriers

¢ GD SLALEIICE DI GEviGung Wol waall shigjec sapase

= .:::. b. Developing research with visible industry impacts

=) a Collaborative research

£ N
() & Industry links

() b.Research profile
™
]

(_) c. Publicity upon the research capacity of the university

() d. University support
L) e Agreements

~(7) b. Real world problem

P - N
~(_) c Pro-active researching

- () c. Obtaining resources for research

() a University resources and grants

=™ |:::| b. Industry sponserships

() a. Profile of the academic

O b. Marketable research output

Loy
£

]
J

c. Agreements

() « Grants from research institutions

Figure 5.9: Node Structure of the Theme ‘Barriers for Academia’

183



a.  Overcoming Internal Barriers for Academia

The main three (03) internal barriers for the academics were identified as; time
pressure, increased workload, and pressure from stakeholder groups upon quality
assurance and OBE (refer Table 4.5), which are basically related to time
management. The discussions upon strategies of overcoming each barrier, as per the

academic research experts' view, are presented herein.
Handling time pressure through proper use of deadlines

The experts were questioned about the effect of deadlines on managing time
pressure. All the experts agree that deadlines lead to a timely finishing. Therefore,
successful researchers always consider the deadlines, as a positive push to achieve
expected outcomes on time. However, flexibility up to a certain extent would avoid
quick finishing of research without acquiring the expected quality level in response
to such pressures. Further, all the experts have agreed that deadlines regulate the

research process. In addition, AE1-CM has highlighted more of positive and

negativ shes the student
toward. [éacl S/ / 2ssary pressures
upon ti 1ere, in case if
necessa

Therefore, AE1-CM has shown empathy towards researchers through the above
statement highlighting the practical issues in meeting deadlines. However, AE2-CE
has expressed rigidity and stated that, students on full time basis are exempted since
the students receive internationally accepted time periods to complete their research

work.

Moreover, AE1-CM and AE3-CD have suggested that the pressure created by tight
deadlines is a negative impact upon research, depending on the nature of research,
since long-term research, such as PhDs would most probably be influenced by

researcher’s personal life events.

The impacts of the deadlines were suggested to depend on the researcher, as per the
views of AE1-CM and AE3-CD. If the researcher is not capable of meeting

deadlines, he/she may even leave the research halfway, creating losses for all parties
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involved. The experts suggest such pressures could be positively used, if the
researcher is smart enough to do so. AE2-CE and AE3-CD have mentioned that,
dedication is necessary as long term researching needs patience and courage to have

a good, timely finishing.

Further, it was suggested that the impact of the deadlines is to depend upon the
supervisor. Therefore, supervisors should be smart in directing the students towards
achieving the research aims within the correct period, while also being flexible,

where necessary.

AE1-CM and AE3-CD have stated that the impact of the deadlines further depends
upon the audience requirement. Research, which requires quick outcomes, needs
tight time bars. Occasionally, short-term research would not be able to give a
considerable output. Still, when it comes to industry-linked research, quick outcome
is preferred; hence, deadlines play an important role in balancing the input time and

output quality of a research.

Managi { kloads d { ammes/students
numbers 7

The fie ‘e suggestion of
heavy Klc > experts were

questioned on personal time management mechanisms. The three (03) experts
produced different mechanisms of personal time management, which lead the experts

towards their research success.

Personal discipline is the most important mechanism, suggested by AE1-CM and
AE3-CD. However, AE1-CM further explained that mechanism is highly subjective
and depends upon the person by stating that, “self-enthusiastic researchers can do
research, even within tight time schedules. But, people are different. A very few
active researchers are present at the moment”. Contradictorily, it was argued that
the issue is not about time management, but more of an issue of the mentality of the
researcher. The researcher’s less focus on the research leads to create time issues was
the reasoning given by all three (03) experts. Further, AE2-CE personally does not

consider time management as an issue, yet picking up a good research student is
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most difficult. Moreover, AE1-CM declared that supervising cannot be a burden and
if it so, it is the fault of the person as she/he may have accepted students beyond
his/her limit. Nevertheless, academics do not have any choice to accept the preferred

student numbers due to staff limitation.

AE1-CM and AE3-CD suggested practicing dissemination as a habit with pre-
planned short-term and long-term goals. Moreover, AE1-CM mentioned that,
“when it is about publications, index journal paper writing needs more time and
focusing is quite difficult. If the paper was rejected, it can aim for a non-index
Jjournal with the same paper. Since the time available for research work is limited,
academics are used to do more of conference publications, which are not much

effective in terms of thought provoking”.

Hence, utilising vacation leave for continuous focus was suggested as a possible
time management option by AE1-CM and AE3-CD. Further, the cases suggested
personal and professional agendas disturb research work, as it needs continuous

focus for some time to comnlete a cood aunalitv research. Since the latter fact is not

availab 154 pargaiasy gRdefiomiaave Sy rEsagrkh k would create
positive G T1iEs Ihiitgshed lthiSsieifail ones lucting research
without VG e for-Feseat yet the slots that

can be allocated tor research 1s too smail to invest upon a good research work.

Hence, if it is possible to make compulsory for the senior staff to take vacation leave
for one (01) or (02) months and utilize this time for research work, it will lead most
academics to be more research active. However, outcome evaluation procedures are
necessary. As the vacation leave is an entitlement, regulatory bodies can use it to
guide academics to gain more research success by making use of it as a mandatory.
Overall efforts will increase the university capacity in research. AE1-CM further
emphasised, developing publications need at least full ten (10) days to prepare an
index journal paper. Yet the inability to keep research mode longer as the teaching

burden is high, lead to generation of poor quality research output.

All three (03) cases highlighted the importance of prioritising the duties of

academics. Further, all three (03) cases have stated that the academics interested in
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research may better keep sufficient time reserved for researching, similar to other
countries. Moreover, AE2-CE and AE1-CM have referred to the international
practice in suggesting solutions by stating ‘at international arena, senior academics'

workload comprises more of researching and less of lecturing.

It is somewhat similar to local set-up, yet, the administrative work cuts off much
time from academics, which they could have used for researching. As a solution, the
two (02) cases suggested to endow the administrative work management to
academics, who have less interest in conducting research. AE1-CM has strongly
emphasised that, it is not the lectures, but the administrative work, which generate
the burden. The expert has further explained that maintaining quality of the academic
programmes via accreditations, etc. takes the entire time of academic, once the
visitations are on the board. At such times, chances for the academics to focus upon

research continuously are nil.

Establishment of an intermediary body to manage academic-industry research

interactions was snooested as a olution bv AE1-CM and AE3-CD. As the time

matters Wonildcassist to, EleAts rrepaatch 1SkisTwithlth lustry. Hence, it
would | lliﬁf, ¢ IC1EQdben1s1 @S eSndi dUTSSRFTA TTORE )2) cases further
suggest Staffvto'such' o researet hat will provide

an opportunity for everybody. This ensures the continuous presence of some
academics in the intermediary body involved with research, and a roster will prevent

teaching severely affected.

The experts have suggested many best practices for proper time management to
handle workload related issues. The next section discusses the effect of increasing

pressure from stakeholder groups upon the quality of teaching.
Balancing pressure from stakeholder groups upon OBE for teaching QA

The experts were interviewed to find whether the trend towards moving into OBE for
teaching QA is supportive for research engagement of academics, and to identify the
positive and negative impacts of OBE on academic research. The answers provided

by the experts are discussed below.
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All the experts expressed that, OBE concept itself complements research. Further,
AE1-CM and AE3-CD denied calling the trend as a negative factor in academic
research. The experts further agreed, considering OBE as experiments for academics,
and suggested the possibility of using the experience as action research input for
pedagogic research. The trend promotes academics to be more research oriented,
even at teaching. Similarly, AE1-CM further stated, “I do not consider it as a
hindrance. It is a positive factor, since even without OBE, time need to be allocated
for teaching”. However, it is suggested that an enthusiastic academic can create

activities for OBE, which could provide data for some research in the subject area.

AE1-CM further suggested that academics need good planning skills to be
successful researchers, when moving into OBE. The three (03) experts agree the fact
that OBE consumes time. Yet, AE3-CD stated that, an absence of severe disturbance
to the industry-linked research from OBE. All the experts suggested that creating a
personalised balance between teaching and researching, as a solution for the issues

created by moving into OBE. If OBE disturbs a particular academic research agenda,

he or sl Vil e the ling hayrs e 'searching credit
hours. & AE3-CI) indicated. the hsence:.of any utional issue in
doing s meyhelpbnginga! aasid do not enjoy the
freedom to use the eges due to lack of staff.
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Therefore, the successful researchers do not consider moving into OBE as a negative
factor for researching, but have balanced the two (02) duties positively through

proper personnel planning.

The discussions upon internal barriers for academics were mostly related to time
management. Many best practices were revealed through the discussions, as
presented. Hence, it was also required to look into mitigating the external barriers for
the academia. The discussions upon such external barriers are presented in the next

section.
b.  Overcoming External Barriers for Academia

Apart from the internal barriers, there are external barriers, which need to remove in

order to create a smooth research link between the academia and the industry.

188



Therefore, barriers identified via Phase I (refer Table 4.6) were forwarded to the

experts to find, how successful researchers manage such issues.
Re-shaping global research focus for local industry requirements

Survey with academic researchers identified aligning global research focus with the
local industry requirements, as a challenge for researchers in general. Hence, the

research experts were interviewed to comprehend the ideal practices.

The experts stated testing high-end theories using a local sample are questionable
in terms of the quality of the generated research output. When testing high-end
theories using a local sample, there could be many false data due to unawareness and
inexperience, leading to wrong conclusions. Therefore, AE1-CM and AE3-CD
claimed that, “it is only possible to conduct feasibility studies properly, as the
industry does not have a sample with required experience”. Therefore, it is difficult
to pick up a good sample from the industry to work upon high-level management

theories. The cases further stated that the theories, which are at the high-end, would

not be global industry
may sti B f ‘ ¢

The ex L stesscththah the saal s, when moving
ahead g lustry since it is

small and not much developed. Sometimes academics’ progress gets hindered due to
this barrier, as the industry is at basic level, when it comes to management practices.
Besides, the experts claim that the research needs to be marketable, irrespective of

the fact, whether the research is with the global focus or not.

Therefore, the researchers should shape the identified global research focus into the
face of the problem of the local industry to bring innovation through localised
versions of new developments. Further, AE1-CM and AE3-CD uncovered another
appearance of the issue, as following the global focus all the time may possibly
deviate the academics from their subject expertise. That will lead to loss of trust
and interest from the industry, as the research outcome may not be much useful.
Further, the industry may doubt about the researcher’s capacity in finding solutions

for some issues, beyond his/her subject expertise.
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Hence, the researchers should check the industry need before setting the research
problem. However, it is good to bring on new developments in the global context,
but the research should serve the local needs also. Apart from this ‘think global-act
local’ challenge, academics are required to develop research, which can make quick
impacts on industry. The next section discusses the necessities of such research in

detail.
Developing research with visible industry impacts

Obtaining interest of the industry to disseminate the research outcomes is identified
as a challenge for academic researchers, as the impact of the research is claimed to
be invisible for long periods from the application. The methods used by successful
research disseminators in developing research with visible, industry impacts are

discussed below.

All experts stated that moving into collaborative research makes opportunity to

create visible research impacts. Besides, AE1-CM positively stated that, “the

industr reach them and,
if wort : BN LAV A VIO T LW A ST L LKA nt in obtaining
industry 1nge ersonal industry
links get o industry. Thus,

throughout the time, the academics should maintain an active relationship with the
industry. AE1-CM and AE3-CD mentioned that having a good research profile
created through high quality publications would attract industry interest and the
industry may request research support from particular affiliations. Further, it was
stated that publications create interest of the industry towards further funded
research, which was personally experienced by AE1-CM. Moreover, applying for
research bids would allow industry to identify the academic researchers’ research

capability. AE1-CM and AE3-CD were with such experience.

According to the experts’ views, publicity upon the research capacity of the
university is important. AE1-CM and AE3-CD stated that, publicity on university
research capacity is essential for the industry to know the academic’s caliber. AE1-

CM and AE3-CD stated the necessity for university support, when moving towards
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a research culture, based on research projects. However, for highly specific projects,
the industry funders may keep the intellectual rights with them. Hence, the experts
emphasised that the industry-funded research may require agreements upon

publications.

All the experts proposed that the research issues must be real world problems for
successful dissemination. In parallel, AE3-CD mentioned that, there is no issue with
the industry acceptance of research, if the academics do market oriented research.

Industry corporate enthusiastically, if the academia is in the correct line of research.

Moreover, the experts accentuated the need for proactive researching, when coping
with an industry such as construction. AE1-CM and AE3-CD further explained the
background stating that, the industry is traditional and they operate in a way familiar
to them. However, there are instances, where the industry is interested in researching.
Hence, when the industry has issues that cannot be solved by them, the proactive

researchers can assist the industry.

Further, i laimed tl ] ion ind i bei wch innovative;
howeve w7 AHA Gt .n|,) L EPERR T i g 21 AR Y eartHets Bdrh 64 [uce innovations

to a sing &, B 1inking is rare in

the industry. (h s priority of the
industry; hence, academics being proactive are necessary to lead innovative
developments of the construction management. Proactive research has a high caliber

to attract industry sponsorships.

Apart from gaining the industry interest, obtaining resources for research is a

challenge for academia. The next section presents discussions under such challenges.
Obtaining resources for research

Obtaining resources required for research were identified as a major challenge faced
by the academics. Therefore, the cases were inquired upon the possible ways and
means of acquiring resources for research. AE1-CM highlights the importance as; a
good research needs a good student which in turn necessitates a good payment. In

addition, it requires modern resources for the research; even the publications need

191



money. Acquiring the resources is, therefore, a real issue for academic researchers at

present.

All the experts acknowledged the use of university resources, and grants for
research requirements. However, university resources can be used only for research
projects, which are undertaken via the university. University research grants are also
available for academic researchers. In such case, the researcher has to show the
outcome and the research needs to be completed within the given period. Moreover,
AE1-CM and AE2-CE highlighted the possibility of collaborating among
departments to share resources, if necessary. Moreover, AE1-CM stressed the need

of healthy university stiffen for PhD research students to attract good students.

All the experts acknowledged the use of industry sponsorships for research
purposes. When researching upon an issue specific to a particular company, such
research are funded by the beneficiary. Further, AE1-CM explained such situations
by stating, “when a research project is obtained via a bid, the research bid includes

all the exnenses. hence the snonsorino compnanv bears the costs in such case’.

Howewv: id [k veattarinceob teliripg tspeins POk dr shigls; market oriented
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the exp f the‘actdentic mattet r research. Even
to employ good research students, academics need to have a good profile. Industry

collaborations are important to secure the future of research students.

In case of collaborative research, supervisors can work on increasing the student
payment via extracting money from the industry, as a reward for the student’s efforts
through proper agreements. AE2-CE and AE3-CD further stated that consultancy
fee can be converted into a research sponsorship, if the academic is interested,
generous, and smart. In such case, fee obtainable for a consultancy work will be
interchanged for a research student payment, where the student will get the
opportunity to work as a part of the particular company, to obtain data. There, the

issue of the consultancy needs to be converted into a research issue by the academic.

When such relationships are created, the industry may extend further assistance such

as, buying necessary equipment for the research. The company will receive the
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benefit of testing and the researcher will get data leading to win-win situations.
According to AE1-CM, development of regulations inside agreements is necessary
to secure the return on research investment. Obtaining long-term research students
for PhDs is risky, as some students may leave without completing the research.
Therefore, regulations need to assure that the student does not leave unless for a
reasonable reason, or else he/she may have to pay the loss created by incomplete

research.

All three (03) cases emphasised that the marketable research output has the caliber
to acquire resources for research itself. Therefore, AE2-CE suggests that the research
output needs to be developed into a format, which can be directly used by the
industry. The absence of this step makes industry to lose interest in sponsoring
research. Moreover, AE2-CE and AE3-CD use grants of research institutions such

as; National Research Council (NRC) and National Science Foundation (NSF).

Hence, the discussions lead to identify many research resources sources, which can

be obtained bv enthugiastic academic regearchers

Theref( de-t LW £ eame F KR L s il tnbodh iy 0 overcome the
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The suggested actions will dissolve barriers for the industry and academia in research
utilisation and dissemination. Further, the study has revealed CSFs for the merge.
Therefore, the next section of the research presents the discussions in terms of

development of such CSFs.

5.3.5 Success factors of research knowledge utilisation for industry

Success factors were identified in the Phase I, to be implemented by the industry and
academia separately, and collaboratively. This section presents the success factors, to
be implemented by the industry in detail. The discussions are presented in two (02)
subsections as success factors to be implemented as organisations/individuals and as

an industry.
a. Success Factors to be Implemented as Organisations/Individuals

The most influential success factors to be implemented as organisations were
identified as; serving opportunities for employees to be exposed to innovations,

developing a mechanism to identify important innovative management practices, and

increasi er anag ( reng its of C s. Therefore, the
main st sridentified inrPhase 1 (refse JLahle 4 12) o develop many
actional Roiviie hddayserustuid 1e discussion is
present g
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Serving opportunities for employees to be exposed to innovations

The cases were inquired upon the opportunities that organisations provide to the

employees to get exposed to innovations. The facts revealed are discussed herein.

All three (03) cases mentioned the training manager’s service under which,
employees are selected and sent to participate in seminars and similar knowledge
disseminating arrangements. Training and development acts as a task of the human
resource management unit. In case 03, the employees are encouraged to participate
in short courses conducted by universities and professional bodies. Moreover, CS1-1
and CS2-2 stated upon the allocation of funds for research-related activities of
employees. The organisation funds for higher studies, seminars, CPDs, short courses,
and annual fees of the professional institution memberships for the employees.
Further, the organisations grants leave for higher studies, seminars, and CPDs

participation.

Moreover, the respondents mentioned that the innovative companies provide
employ vith the changes

such as

){%L A ey ettt 1 61 AREBES YA TSt o K F ot iR 1S es to make them

armed lr W -ainings to make
them capable safety manager
handle OSHA related issues in case 03. Similarly, for new innovative practices, a
manager would be appointed for maintenance activities. Hence, CS2-3 mentioned,
“employees need to receive an overall work experience, but should not be kept

framed for a long time, as it will fade the innovativeness of them”.

Further, all three (03) cases claimed the importance of R&D units. There are
proposals to establish R&D units for case 02 and case 03. Moreover, case 01 is
highly interested in innovative people and promotes and supports innovative
moves of employees. Hence, if any employee is enthusiastically trying new things,
the company gives fullest support for the employee to proceed. This leads to personal

developments of the employees and for the overall development of the company.

Hence, the innovative companies identify the significance of exposing employees for

knowledge dissemination occasions. Additionally, the cases were further inquired
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upon the identification of innovation opportunities and the discussions are presented

in the next section.
Mechanism to identify important innovative management practices

As the second question under the section, the cases were inquired upon the
mechanisms of identifying innovation opportunities at organisations. The answers

given are presented herein.

Frequent meetings between the directors will lead to develop an updated picture of
the company, which allows detecting issues and required changes more clearly.
Consequently, case 01 and case 02 interviewees mentioned feedback from monthly
meetings lead to identify needs of innovations. Further, CS1-4 stated that, the
monthly meetings create space for employees at any level to come up with new ideas
for improvements. Company encourages such proposals and if feasible, the proposals
will convert into action plans. Moreover, if the progress is good, the units are

requested for value-engineering proposals at case 01.

In case " g 1tify innovation

opportuni ¥ 5 SU . b ‘ector, technical

director, af=@cvelopment |IHeRIOF, 4PN 1pany profile to

identify Is to identify the

need of changes, where necessary. However, CS1-1 mentioned that, “this kind of

practice would be challenging for a smaller company with a small director board”.

In addition, all three (03) cases stated that project managers can report on such
innovation opportunities at monthly project managers' meeting. Moreover, case 01
interviewees suggest that informal discussions sometimes able to be the starting

point of innovations.

As per case 01 and case 02 interviewees, company reviews allow identifying issues
with the management practices. However, case 01 interviewees stated that the
companies are somewhat poor in this regard. Therefore, individual company reviews
by researchers to find issues will be highly useful. Case 01 and case 02 interviewees
explained of issues in the practice disturbing company’s innovative movements.

Moreover, case 01 interviewees explained that the small companies identify issues,
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when the issue has developed into the level that it affects the financial stability of the
company. Therefore, innovations are inevitable thereon. Further, case 02 assigns
persons/teams to study and learn newly identified good practices/tools/systems in

solving existing issues.

Remedial measures taken by the other units also provoke thoughts. Since case 01
keeps the company situation open to all employees; it allows understanding common
problems and remedial measures taken by other units. In addition, reviewing
industry developments and new trends leads to initiate innovative changes. Case 01
interviewees stated that QA practices might lead to understanding opportunities and
requirements for innovative changes. In case 01, ISO - QA process guides
identifying grey areas of the company management. Further, the annual external
auditing process reveals company's financial related development requirements in

such a way.

In case 02, training and development division seeks opportunities for employee

knowledee develonment. which. sometimes lead to innovations

Hence, Y3 L Yarrary ...1 ¥ ..‘-‘J”Q] Yoty ).l: MR Q Dae (AENE ) tion Can use in
identify § quired upon the
role of senior itions. The next

section presents the findings.
Senior management assistance for innovations

All three (03) cases suggested having an enthusiastic top management, who reviews
industry development frequently, as a plus factor for innovative development.
Moreover, leading companies need to be innovative, as the low profile companies
will follow them in due course. In case 01, management searches feasible
construction innovations. CS1-1 explained the situation by stating, “if we find
something with a visible potential it will be implemented and taken forward

thereon”.

All three (03) cases suggest senior management needs to have a proactive thinking
habit to assist an innovative management practice. Further, case 01 and case 03

interviewees stated seniors of an industry should create more active relationships
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with the academia, to keep updated on knowledge development. It will help in
capacity building toward collaborative researching with the academics. Case 03
interviewees further mentioned that, mostly the companies are managed by
experience based decisions. Hence, the senior management should need to widen
their minds to probe into the existing knowledge levels. Hence, the senior

management need to be well-experienced.

Case 02 interviewees further suggested, senior management should set long term
and short term goals considering the opportunities for innovations. Therefore,
according to case 01 and case 02 interviewees, the organisation management must be
ready to take calculated risks and commend flexibility for changes, as a necessity.
In case 01, within the company, units enjoy a high level of freedom to operate and
achieve success. That allows unit to be innovative, if they are interested. Such
flexible management styles, therefore, promote necessary innovations. However,
different organisations have different management styles, and even within the same

group, different units practice different management styles. Yet, the level of

autonor lopting ons . he management
need tc ilexible to. alow. sufficient. freedam. 10 t upon its own
develor wore by iease A 1 1agement should
be prepared to allocate necessary } for the innovation

Therefore, the study suggests that management should owe a broader vision and
dedication for continuous improvement through innovations. It requires patience, as
such management deviations take time to show results. Hence, the findings
confirmed the utmost importance of senior management’s role in being innovative,

as a company.

The next section presents the expert views on implementation of success factors into

the construction management system as an industry.
b. Success Factors - To be Implemented as an Industry

The most influential success factors to be implemented as an industry were identified
as; creating networks with other/foreign industries to collaborate in developing

construction management skills, developing approaches to promote R&D, and
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including research soundness into job-descriptions to develop an innovative work
force (refer Table 4.13). Therefore, the explorations of main success factors in Phase
IT lead to propose many actionable CSFs and the node structure developed in terms

of the discussion is presented in Figure 5.12.

() b. Success factors to be implemented as an industry
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( :;- a. Review the industry updates

() b. Pick latest developments
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E-() a Innovation oriented company management
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Figure 5.12: Node Structure of the Theme ‘Success Factors to be implemented as an

Industry’
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Networking with other/foreign industries to develop construction management
skills

All three (03) cases accepted the significance of networking with other/foreign
industries to collaborate in developing construction management skills. Case 02 and
case 03 identify this step to be very useful and frequently practised at respective
companies. Therefore, at case 02 and case 03, top management always review the
industry updates and tries to bring on new developments into the company.
Moreover, CS1-1 stated that, “when the industry develops, companies follow
successful innovations happening in the subordinate companies”. As such, SAP in
data processing project implementation at case 01 has been followed by other
companies and further, 'horizontal drilling' was introduced to the local industry by

case 01.

It is important to have a good knowledge and a global network to pick latest
developments in the sector. Similarly, 'soil nailing' is identified as a technique with

monopoly inside the local industry, and case 01 has brought it up to the level of a

new bu
Case 0 ared-with L Japamese dompdny-thas! ke 1ational practice
integrates T ve point for the

company to be innovative. Since, the company is in international business, case 03
needs to keep up in-line with the international standards. Hence, such relationships
lead local companies to be innovative and updated. In addition, operating in
international projects allows learning new practices. The company adopted such
innovative practices, when it brings good returns. Besides, CS1-2 stated that, “like
ISO has become a general practice as the whole industry has gone for it,
innovativeness also will spread, if the companies are in a proper network with

foreign innovative industries”.

Hence, the cases consider networking with other/foreign industries as a plus factor
and suggest many positive returns. The next section presents the discussions upon

possible approaches for promoting R&D within the construction industry.
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Approaches to promote R&D

According to the experts, innovation oriented company management is critical in
becoming innovative. Case 01 operating as a bunch of subunits with self-financial
responsibilities allows the company to be more innovative. Case 02 and case 03
interviewees mentioned that, the management team should be highly experienced and
possess current knowledge developments in the field. Further, case 03 interviewees
stated that, the paperwork alone is inadequate for a person to perform at management

level.

According to case 02 and case 03 interviewees, experience with the particular
organisation matters, when it comes to construction management developments.
Further, case 02 interviewees mentioned that, the knowledge developers must work
closely with the construction organisation for long periods, when implementing
innovative changes. Therefore, persons at the top must be smart enough to develop

plans that encourage innovative changes. Further, the initial planning is present at

case 07 \XH‘f"‘\ ﬂY‘(\iP(‘f-]’\QQP{‘] manaoerment ]\/[nrnnvnr avnar;once from better

compai dnalersioviod Morahmpanydrasl ke edge is mostly
transfer 2 RR AN NG DddB RS HO Y X ESSEXDHAHEHAS sometimes miss-
match 1ced; as differcn ovative changes

are diffident. Further, case 01 and case 02 interviewees highlighted the need of
avoiding traditional minded company lead. Otherwise, the innovative people will be

in trouble since there would be a huge resistance to change.

According to case 01 and case 02 interviewees, establishing separate units to work
on adopting innovative management practices are also important. In case 01, a
separate unit was created to handle implementation of ERP system. In addition, case
02's open approach towards company information allows employees to suggest
solutions for company issues. Some employees do small research themselves to solve
company issues. In addition, CS1-2 stated the need of a dynamic staff, who corporate
loyally to reach company goals. Further, the company need to support innovative
ideas coming from the employees, and complement each other. Moreover, CS2-2
stated that, the industry needs to understand the importance of professional practice.

At present, value addition is there for companies with research inputs flowing in via

203



professionals. Yet, the industry has not recognised it. In addition, CS1-3 pointed the

need to plan for acquiring necessary resources for innovations.

Further, case 01 and case 03 interviewees urged the need of companies shifting from
the survival mode to a sustainable development mode. CS3-1 mentioned that,
value-engineering practice also to support sustainable development. Case 01
searches recognition through innovative solutions. A company’s concern for long-
term survival and being a brand within the industry leads to innovations. For
instance, the company has applied for CIDA recognition for 'soil nailing' technology
application, as an innovative solution. CS2-1 further mentioned the importance of
training employees based on the experience of ERP system implementation in
sustaining the industry innovations. Further, a training manager is appointed by the
company to find opportunities offered by the stakeholders for the employees to
develop their knowledge. In addition, CS2-1 mentioned the need of consulting
services in guiding sustainable innovation adoptions. In case 02, a consultant was

appointed to assist on ERP system implementation as such.

In addit i ease 13 inEiviRyreds gmph8stzdd pria - practices as an
essentic ZleaivKie. MGsesedy probssiH dEtddiG ing is present at
case 0: nlso thappend o e mns, which have

helped the company to be innovative. However, as per case U1 interviewees,
company alone steered developments are mostly reactive and solutions are fine-tuned
only after several failures, due to lack of proper researching knowledge. Further, the
industry operates in an imperial way, handling daily issues. This practice often leads

companies to stagnate.

According to case 01 interviewees, post analysis of projects via discussions also

allows finding better answers for possible future issues for the company.

Moreover, case 01 company structure promotes research within the company to
solve issues and to find best practices to take and edge, which give a competitive
advantage over other companies. In case 03, even within the company, unofficial
research efforts attempt to manage unit cost, leading to maintain positive cash flows.

CS3-2 mentioned friendly units as a better approach over hierarchical structures for
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innovative developments. Further, CS1-4 stated that, “organisations should give
Jfreedom to the units to find required innovative projects by themselves, and let the
units to bear the results”. Further, case 01 encourages company research. In case 01,
there are various divisions under a single unit, which support sustainable
development of the unit. Divisions do research to solve problems and to save costs,

even by developing machinery and tools.

The return on investment also matters, and thus, CS1-3 explained the need of
reviewing innovation investments closely and unsuccessful initiatives demands
remedial actions. Further, it is important to attempt to convert innovations into
business. In case 01, the company converts innovations into business, if the
innovations are successful, which brings direct monitory profit for the company.
Further, case 02 searches for new business opportunities, even though the new
opportunities need innovations to happen within the company. Implementation of
‘soil nailing’ is a good example. Further, the company keeps an eye on quality of the

innovations ensuing within the company. Company is interested in maintaining the

quality ple, 3, has obtz certification for
testing s}@f'{’gs wided by the. b,
Moreover, €257 RAAOK 1D 35N gkt upon innovative

developments 1s less with construction companies. Hence, CS2-1 suggested that, the
knowledge creators should make the organisations aware about new developments.
CS1-2 further mentioned that, the academics should convey the findings to the
industry. Case 03 try outs available new developments in the field as packages.
Moreover, case 01 and case 03 interviewees highlighted the importance of directly
applicable research tools. Hence, the knowledge needs to be delivered in a
processed, user-friendly mode, but not as raw knowledge. Further, case 03
interviewees suggested that competitiveness leads following industry innovations to

be in competition.

Finally, CS1-3 highlighted the importance of meotivation. Organisations should
create an environment for employees to feel as part of the company. This makes
employees interested in performing research and creating innovations for betterment

of the company. Additionally, CS3-2 mentioned of providing accreditations

205



motivates industry, leading to better practices. Moreover, case 01 tries to receive
awards from the CIDA. This may be giving the company self-satisfaction for being a
highly dynamic company. In such case, company makes plans from the initiating
onwards. When, case 01 implement a new practice, that is expected to receive
awards, the company informs the regulatory body at the beginning itself. They keep
records on the development of the new practice and this is a rarely seen proactive

practice at the local industry.

Hence, the discussions lead to identify many approaches towards promoting R&D
within the construction industry. The next section discusses the influences of

integrating research soundness into job descriptions.
Research soundness in to job descriptions to develop an innovative work force

It was inquired whether it would be helpful to have research soundness in job
descriptions as an industry practice, to develop an innovative workforce. All three

(03) cases agreed the suggestion as a good move since it would promote construction

practit

Yet, ca £1s 1Q 1V job atecl V{0, 3 the interviewee
in deep al-caniBesitle wheh > to fit-in to the
compar I I g p position from the

starting point of a labour supply company. Moreover, case 01 considers staff as the
company’s main competency. Therefore, the suggested move would be able to add
value to the company. Besides, all three (03) cases stated that the companies are
interested in any special performance of employees. Hence, CS2-1 mentioned, any
special performance in the field of research would add marks to the interviewee at
the job interviews. Further, case 03 searches for the strengths of the interviewees in
terms of openness to change. As the company has an innovative mode, it is necessary

to recruit employees, who can support the processes.

Moreover, case 01 is interested in recruiting people with knowledge of recent
research developments. CS2-2 explained that, “not much earlier, but nowadays, the

knowledge upon recent areas like sustainability is checked”.

In addition, case 02 is interested in applied research performed by the job
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candidates. If the new recruits have conducted some practically applicable research,
it would benefit the organisation (e.g. construction managers with sound research
knowledge in the field of site management). Such capabilities are identified as plus
points for the interviewee. Further, case 03 is interested in a professional staff,

therefore, case 03 would welcome the action.

Therefore the discussions have revealed a detailed view upon the success factors for
the industry in merging with the academic research. Figure 5.13 presents a summary

of the views provided by the three (03) cases displayed as a mind-map.
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5.3.6 Success factors of research knowledge dissemination for the academia

This section presents success factors to be implemented by the academia in
conducting research with the intention of disseminating to the industry. The
discussions are presented in three (03) subsections as; success factors of research
initiation, execution, and dissemination. The discussions upon the success factors

were developed based on the node structure presented in Figure 5.14.
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a. Success Factors of Research Initiation

The most influential success factors of research initiation were identified as;
establishing networks of research expertise, developing dissemination plans, and
selecting more of applied research as per the results of Phase I of the data collection
and analysis (refer Table 4.9). The discussions upon the applicability of suggested

success factors are presented herein.
Establish networks of expertise on research

The experts were inquired about the possible value addition of having the support of
a network of expertise at the initial stage of a research for active knowledge sharing

between academia and industry. The retorts by the academics are discussed below.

All the experts agreed that the involvement of network of expertise brings strong
recognition to the research, researchers, and to the affiliation. Further, AE1-CM
stated that, “high citation numbers can be achieved via such moves. It is good for the

country and to the institution”. Moreover, AE3-CD mentioned, high level research,

such as ) 0 be d to globg qQ provide | exposure to the
local st ever,-such hnkscannot ke established hy th ent, but requires
assistan affiketioh g extlt nation is easier
with al > created.

Importantly, AE1-CM and AE3-CD pointed that, such links can provide access to
better resources for the local researchers. Hence, the experts mentioned it as good to
be connected since foreign research institutions initiate many research projects,
where locals can contribute in creating knowledge. This is a good opportunity for
academics since the resources are provided by the international partner, which are

most difficult to acquire locally.

AE1-CM and AE3-CD further stated that the guidance and support from a network
of expertise will help to avoid limitations due to the country development level,
where the research is being physically conducted. Therefore, this kind of research
would create knowledge, which is not limited by the level of development of the
country, and display the global picture of the issue leading to accurate predictions

and planning generating internationally applicable knowledge.
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Hence, the significance of the suggested success factor in the Phase I was proven by
the opinions of the experts exposed in Phase II. The experts were inquired further on

the importance of dissemination plans. The responses are reported subsequently.
Dissemination plan into initial academic research proposal

The experts agreed on the value of the suggestions, as the action would lead
researchers to conduct final outcome oriented research. However, it would not be
possible to have a vast amount of details on dissemination actions at the research
proposal level. Further, AE1-CM and AE3-CD stated such kind of requirement
would lead researchers to think about the market, for which their research would

cater.

However, giving a time frame would be difficult since the nature of the outcome
mostly depends upon the research type. AE2-CE further noted that, “the research
at the end of positivism would be able to make a pre-say at initial stages upon the

findings. Yet, with the management research, this will not be feasible”.

Further : { as a rule to have
a diSSCI I ) vl e = £
Contradic ity MOV 3 pld L (I DHR Y. A I stated that the

praCtiCEu SUCCESS 01 UIC dCUUIl 11ldy uepeilu upoil uie researcier.

Further, the opinions were analysed to understand the importance of moving toward

applied research. The findings are presented in the next section.
Conduct more applied research

The experts conveyed that, moving towards applied research would make easier to
disseminate research outcome. Further, AE3-CD explained that, “too much of pure
research is becoming a burden to the sector”. The high biases towards pure research
have led to the current failure of local research dissemination. Further, experts have
stated that, it is difficult to attract funding for pure research. Therefore, moving
towards applied research will resolve the issue of obtaining research resources. In
addition, AE1-CM and AE3-CD highlighted the importance of validated findings.

The research should reach the stage of validation, as the outcome means to be usable
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for the industry, when it is applied research. Moreover, AE2-CE and AE3-CD noted
that the academic’s relationship with the industry is important in initiating applied

research. Therefore, academics should aim to develop good industry relationships.

Similarly, the experts were inquired upon the validity of the suggested success

factors of research execution. The findings are presented in the next section.
b.  Success Factors of Research Execution

Phase I of data collections and analysis revealed the most influential success factors
of research execution as relate to ethics, methodology, and research reporting (refer
Table 4.10). The discussions upon the three (03) areas with the intention of obtaining

detailed explorations on identified success factors are reported herein.
Being ethical in researching

It was suggested that ‘ethics’ matter in creating value through research in bringing
innovations to the construction management practice. The experts suggested that the

correct nrioritv shonld be nlaced upon ethical concerns. AE1-CM mentioned that,

“ethics i T witt/e ke tco B XA iortiviid tRerinbmeile 4 wever, AE2-CE

my QG BNl dipESs vét | aseiphbnsg int factor in the

Wi Arad AL A rHA- Hi M and AE3-CD

states t
constru
urged the necessity for a proper ethical agreement between the afflation and the
researcher. Such arrangement can save the parties involved with the research from

many unnecessary behavioural troubles.

Therefore, the experts identify the importance of research being ethical for proper
dissemination. Further, the expert views were examined upon the research
methodology concerns, where the developed discussions are presented in the next

section.
Importance of following a clear method based on research methodology

Experts suggested that research with the philosophical stance of interpretivist, and
qualitative research need to be conducted in the research arena of construction
management. The experts further stated that case studies and action research as the

suitable research methods for an industry such as construction. Moreover, it was
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explained that, methodological soundness would help to market the research outcome
in collaborative research. However, generalised results of positivist-approached
research are less useful as the construction companies operate individually with
unique management styles. AE3-CD mentioned that, “positivist-approached
research will contribute to the general knowledge hub, but will not give a cutting
edge to a particular company”. Therefore, in such a case, companies would not be

interested funding, as direct return for the investment is absent.

The experts highlighted the fact that, the research methodology being restricted by
resource constraints in practical scenario. The experts further explained the
situation as, “funding matters deter selecting strong research methods. Resource
limitations matter, when developing a methodology for a research. Quality of the
research get affected by the available level of funding, therefore, the local research
is being kept at a low profile due to funding issues”. Moreover, AE2-CE and AE3-
CD stated that the limitations of methods due to funding issues may lead to low

chances for dissemination.

Hence, e3 Itpde tdtyvio R Nwestanivie SHlovaalsa methodology to
create t 12 Q@ it Ov hit S€hikh Iy 1 S§EIRaitGh inating research
knowle

Further, AE1-CM and AE3-CD pointed that, the time bars may affect selecting a
proper methodology. However, the experts argued that the academics need to be
practical enough to manage time. Especially in the case of industry linked research,
less time is allowed to come up with solutions; therefore, the academics must solve
the issue firstly and form the experience into a research later on, managing the time

wisely.

Hence, comprehensive knowledge of research methodology was concluded as vital
for an academic to conduct research and deliver the output back to the industry.

Thereafter, the expert views were examined upon the concerns of research reporting.
User-friendly research reporting

The experts urged the utmost importance of professional academic writing in

reporting a research without harming its value. Further, the cases confirmed the
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presence of issues with the writing in terms of language skills at present. Moreover,
the cases suggested establishing a linguistic support cloud with eligible staff to
support report writing, and academic paper writing, which is an essential component
for a university. AE1-CM further added to the discussion, “absence of professional
academic writing bring a lot of dis-advantages to the academics, especially in terms
of dissemination”. The discussions about the success factors of research execution
lead to conversations upon the success factors of research dissemination. The next
section presents the arguments brought forward by the experts on such actions in the

dissemination stage.
C. Success Factors of Research Dissemination

Out of the suggested success factors for research dissemination; ensuring the
availability of research outcome to the target audience, tailoring research outcome to
the target audience, and communicating higher-level research to broader
communities were identified as the most influential success factors according to

Phase I (refer Table 4 10). Therefore the factors were exnlored further in terms of

requires fieathemsidwmanfalidog Al neydiscBsgidnaafeqpresented in the next

three (03 ), 58
Ensure

Researchers should develop company specific solutions via proper research
methods, which can be directly reverted to relevant companies. AE1-CM and AE3-
CD argued that use of experiments, action research, and case studies, as appropriate
to create knowledge, which could be used by specific organisations. However, AE2-
CE argued stating, “high end research done using local samples are with very low
intergraded value in terms of publications”. Hence, developing publications will be
difficult since the research is structurally weak. Therefore, proper sampling is

important to make research available for the target audience.

In addition, experts suggested moving towards market oriented research, which

can be easily made available to the target audience.
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The experts were further queried about, how to tailor research outcome to a target
audiences to influence policy development. The facts presented by the experts are

discussed below.

Tailoring research outcome to target audiences in order to influence on policy
development

The experts highlighted that achieving the required research quality is important to
influence the policies. Hence, firstly it needs to solve internal issues with the
academic research quality, before influencing upon policies. Further, it was noted
that bias research samples should not be used and appropriate sample sizes need to
be used in performing such research aiming to influence policies. AE3-CD further
highlighted the issue by mentioning, “academic research never reaches the final

stage of implementation, which aborts the chances of affecting policies”.

Moreover, the experts proposed the research knowledge to be developed into

directly applicable outputs, which can be easily used by the industry.

The ex when aiming to
influenc ! hers to develop
profess: :

Besides, , can contribute

to national policy developers; locally NIE, where national policy planning research

are conducted.

Further, AE1-CM and AE3-CD have highlighted the possibility of seeking help
from an intermediary body, if established, to assist researchers in linking with
policy developers. Hence, the research management unit can deliver the output to
necessary organisations, without making dissemination a burden to the research

academics.

Hence, the experts have revealed requirements of tailoring research outcome in
contributing to national policies. Moreover, the experts were questioned on the ways
and means of delivering research outcome to a broader community. The suggestions

are discussed in the next section.
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Communicating higher level research outcomes to the broader community

The experts suggested that considering the industry need is of utmost importance to
deliver the research outcome to the broader community. It was suggested to consider
the industry need, when initiating a research. This practice was claimed to be
completely absent at current situations. Moreover, AE2-CE stated that, “researchers

must have industry links to disseminate outcome to the industry”.

Further, AE1-CM and AE2-CE highlighted the necessity of collaborations with the
international expertise in disseminating to a broader community since such

collaborations with the international expertise facilitates a broader dissemination.

In addition, AE1-CM and AE3-CD emphasised the need for using proper
dissemination mechanisms to reach a broader audience. Publications alone would

not serve the needs of dissemination to a broader industry community.

Therefore, the experts’ opinions elaborated the identified success factors further and
highlighted the practical requirements of implementing the success factors. Figure

5.15 pre
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Therefore, as the final stage of the data collection and analysis of Phase II, the
academia and the industry were questioned upon the success factors need to be
undertaken collaboratively for merging academic research and industry development

requirements. The next section presents the findings.

5.3.7 Success factors to be implemented collaboratively by the academia and
the industry

This section presents the success factors to be implemented collaboratively by the
academia and industry. The discussions are presented in two (02) subsections as;

‘industry perspective’, and ‘academic perspective’.
a.  Success Factors to be implemented Collaboratively — Industry Perspective

Taking the results of the data analysis Phase 1 (refer Table 4.15) into further
discussions, industry cases were inquired upon suggestions for promoting
collaborations with the academia. The industry cases highlighted the necessities of
promoting collaborations to link knowledge production to development goals,
increasi 1 ode structure for
the sect 2 lysing three (03)

Success
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Promoting collaborations to link knowledge production to development goals

According to all three (03) cases, recessions lead to think of survival; therefore, the
innovations become a less priority at such times. Hence, development goals of the
country’s matters; if the industry reaches recession, interests may deviate towards
survival. Further, case 02 interviewees mentioned the difficulty to focus on
innovations, when country’s development goals are set away from the construction

industry.

Therefore, the government should maintain economic stability, where construction
industry can retain in an economic boom. Furthermore, the country’s economic
development goals matter to case 02. It was proposed to establish a R&D unit for the
company, but the proposal has collapsed with the change of development directions
of the country. Booms get the companies interested in management innovations.
Further, CS2-3 stated that, the need for knowledge sharing appears only with the

economic development of the country. Differently, case 03 does not involve much

Wlth thp oovernment nroiecte hnt focnicee more on international r\rr\]‘ects‘ Therefore,

the gov Vhilvemesitas o Chdordtasyvmt Stifedt ankeh case 03, yet, the
stability An@GIODMIECAnNdEHES A& 1hEh€dio)
Moreoy n recession, the

management innovations are the first to censor. According to CS2-1, “recessions
increase the risks hindering innovations”. Moreover, CS2-2 stated that small
companies will be totally out of interest on innovations at recessions, and de-
recruitments may happen due to recessions. This leads to creating very low attention

to the management related innovations at such times.

Further, case 01 and case 03 interviewees stated the need of developing a dialog
between the industry, academia, and the government for a sustainable construction
management development. In parallel, case 03 has participated in the meetings

conducted by the ministry to set such goals for the industry.

Hence, the arguments prove the impact of national development goals upon

construction management innovations. This urges for industry, academic, and
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government collaborations to avoid negative impacts upon construction practice, by

creating a proper political environment allowing wealth generation for innovations.
Increasing communication

All three (03) cases urged the issue of research outcome dissemination mechanisms
not matching with the industry requirements. Case 01 and case 02 interviewees
emphasised the need of considering the business background of the companies,
when delivering research outcome. In addition, the academics, at least, should use
the web to deliver outcomes, which may reach the industry. Publications are rarely of
interest for the industry practitioners and organisations. Disseminations should be
through using multi-mechanisms, which are again should be wuser friendly.
Moreover, CS2-3 stated that, it requires delivering research output in a way that
industry can directly apply. Therefore, research outcomes need to be presented as a
processed marketable piece of work. However, the industry would search for

evidence upon success of such innovations.

All inc y for research
collabo £ LIAVERSHY 20 A NIOFAURN G SHEL L ADK A en the academia
and indush 0 3 >s indicated that
there is 2 very >mia. Therefore,

the industry is unaware about the research knowledge generated at the universities.
Simultaneously, academics have no idea on what the industry needs are. This gap led
to the separation of the two ends, which is currently visible. Hence, a closer link
must to be developed so that industry will feel less averse to refer to the universities

to solve their problems.

Case 01 and case 03 interviewees highlighted the importance of conducting
practically applicable research implemented within the actual industry settings.
Mostly, the industry considers academic research is not practical to be implemented
within the actual industry settings. Hence, CS2-3 and CS1-4 highlighted the
importance of applied research. Further, case 03 interviewees stated that, research
performed with the purpose of just researching would not be in the interest of the

industry. In addition, case 02 and case 03 suggested the need for a balance between
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pure and applied research. Hence, CS2-2 mentioned that, during the recessions, the
industry would not be much cooperative unless the research can help them to survive
the recession itself. However, at such times, academics can focus into pure research

and that will allow them to have a balance between pure and applied research.

All the three (03) cases stated knowledge brokering as a good concept in return of
the need of an intermediary body. Hence, case 03 interviewees suggested that, the
knowledge brokers can arrange meetings to deliver the completed research outcomes
to the industry. Interested companies like case 01 will send representatives, if an
intermediary body is functioning actively. Further, the companies can transfer their

research needs via the knowledge brokers.

Further, CS1-1 and CS3-2 mentioned that research needs to start with an industry
issue. If the research issues arise from existing literature, at least it needs to be pilot
tested to identify the real form of the issue in the industry practice. Academic
research, which generate knowledge, which is not related to industry issues, will be
of no interest to the industrv. Further. case 03 interviewees mentioned such research
as time ier: el e meiswyo i Ylvamenies p&el faniiat oply. Hence, the

. L.
S
\ ]

5
intermedigt¥

CAGCIdaTtRy IntdsSaey dsshekssbitadtades hould research.
Hence’ & 7Ry 2 B AN FILH A L HAo QA0S he lndustry’ the
research might get more into real industry needs. Hence, the solutions will be

suggested with the knowledge on actual barriers of the industry.

Industry will be very cooperative, especially if the research conduct using proper
research methods. Hence, the knowledge dissemination will be quite easier and
highly effective. Further, CS3-2 urged the need of research being logical, as much as
possible. Further, CS3-1 explained that, research need to be balanced between
technicality and management. In addition, CS3-2 highlighted the importance of using
customised research methods, which can attract the interest of engineering minded
construction leaders. However, all three (03) cases denied the quantitative research

approach.

Case 01 interviewees explained that, the research sampling would not represent

industry structure, as the number of companies is less. Even the sampling is
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performed considering the CIDA grading; huge differences prevail between company
managements. Further, the companies operate in different business management
styles. There is a high risk of not getting a considerable output from implementing
such research outcomes. Further, generalised knowledge is less useful for companies
to develop, but would make the competition among companies more Ssevere.
Moreover, CS3-1 mentioned that quantitative research outcomes are in very less use
since there is no true operating unit as an industry, but it is an umbrella term given to
a set of individually managed units interacting with each other. Hence, case 03
interviewees suggested case studies and action research, as the more suitable

research methods.

The industry and the academics can enter into strategic partnerships with the
assistance of knowledge broker. The research solutions thereby need to be
customised. CS2-2 and CS1-3 highlighted the importance of firm specific solutions
developed via a proper study. Further, CS2-1 mentioned the importance of studying

a company’s system before proposing changes as the ERP system implementation

consult. ase ( ! inte yealed tha 1dustry mind set
is not q yponthe academic researghinto.managem pects. Yet, there
is a hiy yarganlsdienst snendo loping strategic
partnersnips, which would overcome above barriers.

Case 01 and case 03 interviewees stated that industry awareness needs to be
improved to develop collaborations. Since the local construction market is small,
CS2-1 explained that fewer innovations arrive as a requirement. However, if
academics can make the industry aware upon competitive advantages of being

innovative, companies would be interested in R&D.

Further, all three (03) cases explained that collaborations can be initiated with
student research suggesting small developments to the construction companies. In
such a case, case 01 interviewees mentioned that the industry could support in
pooling research ideas. Moreover, if students can stay attached to a company while
the research is in progress, the knowledge transfer would be highly convenient.
Further, the students can use the training period to study an issue and to create a link

to collect data on that issue. In addition, CS3-2 mentioned, such inter-relations might
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create opportunities for undergraduates to get recruited by the same company. In
contrast, CS3-1 stated that, student research might be of a very low use, as they are

unaware of the industry practice.

Yet, all the cases expressed that the research should make a significant impact.
Since the industry can survive being traditional, research needs to show real impacts
to get the systems changed. Nevertheless, CS2-1 mentioned that in the case of
successful organisations, it would not be easy for the academics bring in novelties
unless the findings are well established. Moreover, issues that can solve by the
experience of management need no research unless, if the research outcome leads to
further value addition. However, case 03 interviewees stated that, no huge resistance
arise from the industry for research, yet, the research should be able to add value to

the company.

Further, all the cases emphasised the importance of proactive practices. Since the
research processes are lengthy, if the academics can proactively develop solutions

before in hand. industrv would be enthusiastic to buv such solutions. However, CS3-

2 expla ih heivsavsas willlMendstioks pRyaciiymioa rstand the worth

of such eIt 1811 LA ESons/ a8 aita i 1is sues.

Further, CST- '» cs work in the
industry. If academics work in the industry, it may create natural knowledge
transfer, as they can help solving even the daily issues in a better research informed
manner. According to CS1-3, initiating a collaborative research will be easier, if the
researchers are high profile academics known in the industry. Such links will gain
trust from the industry to attract funding for research. In addition, research
knowledge coupled with a consultancy service would be able to fit nicely into
construction companies. Moreover, academics would be able to learn from the
industry upon the behaviour of theories within actual construction environments

creating a win-win situation for both parties.

Complementing the academics’ view, CS1-2 stressed the importance of ethical
research. Academics need to be ethical in concluding research findings. Researchers

sometimes seem to be dishonest, when the conclusions do not reveal the actual

225



situation, where the efforts are made to prove some hypothetical fact, pre-assumed
by the researcher. Further, researchers need to be very sceptical to avoid being
entrapped in their own assumptions. Therefore, the researchers should be open-
minded to accept the truth, irrespective of their original assumptions. The situation
matters, if the industry loses trust upon research at the beginning of the merge itself,

and will be hard to develop further collaborations.

Finally, to initiating above communications, CS3-1 urged the need of a dialog
between the academia and the industry by stating; “a dialog needs to be developed
between the industry and the academia, which would lead to create understanding
between the parties”. However, CS3-2 claimed that, first the academia need to

identify the industry capacities and the willingness for innovations.

Further, the cases were inquired upon, how strategic partnerships/formal alliances
with academia can help industry in achieving goals, which industry cannot achieve

alone. The explanations of the cases are presented here on.

Strategi ki L [ all h l

Researc te a culture of
collaboratiye s GhoHePs, rHARO Ti pments, CS1-4
stated t y ghly g ) pan) provide the full

support to bring the partnership into a strong state. Further, case 01 and case 03
interviewees urged the need of agreements in establishing strategic partnerships.
Hence, contract agreements will ensure a smooth relationship during the research

period and thereon.

Still, business and legal arrangement will require developing frust between the

parties in ensuring both parties contributing in agreed capacity.

Moreover, time frames should be defined within such agreements. Academics should
be careful in meeting deadlines, as industry operates under tough schedules. Delayed
answers would not give any return for companies. Moreover, in case of funded
projects, agreements to retain the findings unpublished for an agreed period of time

may be preferred.

Case 01 interviewees mentioned that, companies would prefer to have formal
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agreements, to be more open with the researchers, as the internal data will be secured
inside the agreement. CS1-3 mentioned that, “otherwise it will not be ethical to
reveal internal data, since companies have information that cannot keep open as
public knowledge”. Hence, the partnerships will safeguard the privacy of a company.
Unless, companies would not prefer to reveal their success secrets, as it might cause
them losses; therefore, the company-inherited knowledge should not make public

unless it is identified as harmless.

All three (03) cases mentioned that, the partnerships would help to develop company
specific solutions after studying the context. Hence, CS1-2 stated that, this would be
good as the different companies have different business arrangements. Therefore, the
industry expects academics to conduct research attached to a particular company.
Further, case 01 and case 02 interviewees stated case studies and action research to

be more helpful in this scenario.

In addition, case 01 and case 02 interviewees pointed out that the strategic

partnershine wonld give comnetitive advantase to comnanies. €CS3-1 mentioned

that, ari M I Tihis kind tvagldhdlern tamppn®osi th salke issues and keep
the knc bGCHBAITE dMBSESdipdridvasahtadiomn: inding company
can ha {tiveYadventage; dover r, CS1-3 stated

establishments ot this kind of relationships will help to avoid pure academics and
pure industry practitioners. Each category would learn the values of the other
category, developing hybrid professionals, who can help each other in a better way.
However, CS1-4 stated that it would be challenging at the beginning, yet, if the

efforts are earnest it would be possible to accomplish.

In addition, case 01 interviewees explained the non-presence of professional
approach to work. Hence, these kinds of relationships will bring the professional
approach to work, ensuring the sustainability of the company. CS1-1 mentioned, at
present the companies just 'drag-on' considering only the survival. There are
challenges even for well-established companies. This kind of arrangements will be
able to help companies to solve the survival related issues in a more sustainable
manner. Moreover, case 02 interviewees stated that, the partnerships may be able to

guide industry in recessions. At present, management innovations only happen,

227



when the industry is in a boom. If researchers can guide industry in recessions to

perform over surviving, that would be a considerable value addition.

Further, CS1-1 stated that, this kind of partnerships with proper dedication from both

sides would create win-win situations.

Moreover, case 02 interviewees stated that the partnerships will provide better
solutions for problems. CS1-2 mentioned that, at present, industry practice is to
search solutions, when the issue has reached a worst level. Hence, the solutions are
chosen while the management panics. Therefore, this kind of partnerships would be
able to remove such negative practice. Academics can understand, analyse, and
develop solutions more scientifically and to deliver to the company employees in a
better way. Hence, the companies would also trust academically researched
outcomes, as the academics being the right person to do research and the research

execution being methodologically and ethically sound.

Further, case 01 and case 02 interviewees stated that the strategic partnerships will

save tir erational issues.
Hence, rYiasdes exp | Macd AHAC the b dsretit i Aadisiylpractice 1S more into
‘do and |c ' | t :Ip to reduce the
length of the | ; rangements will

help companies to stop re-inventing the wheel by each company, wasting time and
money, leading the overall industry’s development into a slower pace. Further, CS1-
3 explained of instances, that the experience based decisions taken by the
management led to failures. The research informed decisions would give companies
better management solutions, but the research out-put need to add value to the

company, as construction is a business.

Case 01 and case 02 interviewees stated that, the practice will lead to better
publications. CS2-3 explained that the process will not disturb publications of the
academics. Since the horizontal trends creation, other construction companies would
also be requesting the academics to do the same research with different companies,
as ERP system implemented following SAP in data processing project. Therefore,

the academics can develop better publications, summarising a few case studies
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generating valid data. Further, the interviewees stated that the partnerships would
provide learning for academics and CS2-1 also claimed that it will help researchers
to be futuristic in predicting issues. However, according to CS1-2, it is better for
academics to do different projects with different companies for better research

profiles.

Further, case 01 interviewees suggest that the process will increase the standards of
research. CS3-1 mentioned that the researchers could be attached to companies
under this kind of partnerships. Masters research of the industry practitioners can use
as a starting point. The quality assurance upon the standard of a Master’s thesis needs
to be maintained by the academics, so that research would create valuable outputs for
the companies they serve at. In addition, CS1-2 stated that the strategic partnerships
will lead to win-win situations for students. Under such partnerships, linking students
to companies for researching will give an additional advantage for students to find
job opportunities. The industry would also be able to identify graduates with high

calibre for recruitment.

Apart f i iy viere igpon e fenl it prat v & ppdeers 1 as , the academia’s
Views v NCERS nkx 1 desEOnlpTedhs liscussions upon
the acac

b.  Success Factors to be implemented Collaboratively - Academic Perspective

The successful research academics were inquired on collaborative success factors
implementation. Data Analysis - Phase I (refer Table 4.14) has identified promoting
collaborations to link knowledge to development goals, as the first priority. Further,
judging research programmes by industry impact and tangible benefit, and practicing
the concept of knowledge brokering were identified to be necessities of research
collaborations. The node structure developed by the N-Vivo under this section is

presented in Figure 5.17.
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Collaborations to link knowledge to development goals

Parallel to the suggestions made by the industry, AE1-CM and AE3-CD stated the
utmost importance of an intermediary body to manage research interactions
between the university and the industry. However, AE1-CM claimed that,
“intermediary body must actively engage in the service, unless just establishing
‘another centre’ will not make any difference from current situation”. Hence, the
mediatory centre should be equipped with a dedicated staff with research capacity.
Further, the mediatory centre should have a separate director and staff dedicated for
the purpose. If the academics are appointed, their teaching and administrative
burdens need to be released allowing them to work on the development of the
mediatory centre dedicatedly. Further, transparency should be ensured with the new
initiative, or else, it will not give the expected results; as the cases suggested that the

favouritisms and biases have led to fail the previous similar efforts.

The intermediary body should link researchers with relevant research opportunities

by reViP‘XH‘ﬂﬂ' Qf]‘fPYfI.QPA I‘PCPQY‘{"]’\ r\r\r\nrhn’ﬁﬁpc Qﬂfl '{"f\Y\X/QY‘f]iﬂﬂ' to Yplevant aCademiC

researcl § Imroper srseandhNdappgitywbBurBer.] ageded 0 AE2-CE, the

unit cot HL & G tHa 1@ duSeE @8 dXd AT S htRINVIR Further, the unit
should 8 King" profects by the™ 0es not process
required qualifications. Theretore, the intermediary body can call tor proposals from
interested academics to select suitable teams for the projects, avoiding the
involvement of unqualified academics in terms of the research expertise. The unit
should, therefore, maintain a comprehensive database of researchers comprising
updated academic research profiles to connect the industry requirement with the

correct academic researcher.

Experts highlighted the edge could be created by external research expertise
guidance. Further, AE1-CM and AE3-CD claimed that existing external research
expertise guidance is not active enough. Further the university postgraduate units
need to be active in order to give students a better support. Moreover, AE1-CM
explained that the unit could identify and link the international research expertise to
support local PhD students. This will not be much difficult, as there are fewer

number of PhD students present at local universities. Initial proposal reviews also
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can be done via such expertise. However, it is required to manage experts in a way
that does not make them exhausted. Such links will create opportunities to do high
quality publications with the experts and it will create win-win situations for both the
parties. The duties of the expert need to be clearly expressed. The university can
issue a contributory letter to the external expert to acknowledge the service.
However, the letter may not be that strong in validity, as the local universities have
not reached higher rankings. Yet, there would be experts willing to collaborate, as a
helping hand for less privileged countries. Therefore, the university academics’

contacts can use to initiate the process.

Further, the unit should work on publicity for research and market the service
provided by the intermediary body showing the specialisations of the academics,
together with the university research capacity. In addition, the unit should give a
good publicity upon the completed projects to gain trust from the industry. Further,
the research unit can put forward research results to the industry, and find

organisations that are willing to allow test-runs for validation of the results. Further,

the rest 1SS Q ) reley 0 atione . ustry and to the
policy nits.of the pevernment ryrinisiricse by t rmediary body.
This m: WstryolghnisgEtons [k

AE1-CM and AE3-CD highiighted, since Engiish is a secondary language in the
country, it is essential to have linguistic support for the academics. If the unit can
have a selected set of language checkers that can be accessed to when required, it
would be really helpful for the academics. However, it will not be possible to recruit
such editors due to institutional issues. Yet the establishment can create a cloud of
English editors upon the intermediary body, where researchers can access, when

required.

Further, all the three (03) cases suggested that the academics should research upon
the real world issues, which identified from the industry practice. When the research
problem is not a real world issue, the dissemination to industry would not happen and
the research process stops halfway. Further, it was suggested that academics should
conduct research, which helps the local industry to overcome their specific barriers.

Moreover, AE1-CM and AE3-CD suggested using local industry support to get the
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research problems shaped in the way that the research outcomes can be used by the
industry. In addition, AE2-CE and AE3-CD stated that the researches need to be
industry oriented. Further, the research need to be stronger, as to cater a dynamic
industry like construction, especially to bring innovations in management. At
present, the academic research has not reached the expectations of the industry;
therefore, the industry depends on foreign consultancy. Moreover, the academic
research needs to go beyond basic research, so that it can help industry to develop.
Since the required quality is not met, therefore, there is no trust upon the capacity of

the academic research from the industry, at the moment.

According to AE1-CM and AE3-CD, collaborations will help academics to create
industry impact, which will uphold the profile of the academic. However, AE1-CM
mentioned, 'publications' as equally important to develop a strong profile for an
academic. All three (03) cases mentioned that the industry links of the researcher
are important, as transferring knowledge to industry needs higher efforts, than just

publishing. Finally, AE2-CE and AE3-CD emphasised that the link between the

industr acad. RO the suggested
intermedif shpuld be develoned toplink: researchers 1e industry as a
must in demty 4l thepnd

Further, AE2-CE and AKE1-CM highlighted the importance ot dedication and
patience. Collaborations may take some time to develop into strong relationships;
hence, the academics need to have initial dedication and patience. If not, it will move
back to the practice of research, done only to fulfil the requirement as AE2-CE
mentioned. With such characteristics, a newly developed intermediary unit can play

an active role to support the merge.
Judging research programmes by industry impact and tangible benefits

Publications being the measurement of research dissemination efforts discourage the
academics to create industry impacts via research. Hence, the cases were inquired on
the possibility and benefits of measuring research performance based on industry

impact. The answers provided are presented below.
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Three (03) cases accepted the capacity of the suggested mechanism’s to create a
positive impact. However, it would be difficult to measure the industry impact and
thus, there is a need to find performance measurement tools for measuring the
impact. AE2-CE further mentioned that, in other countries, measuring research
performance is based on the income created by researchers via projects.
Contradictorily, AE1-CM stated that, “the suggestion is good, but there may be an

issue of academics becoming money minded with such kind of move”.

Moreover, AE2-CE and AE1-CM claimed that this would be difficult, as the

industry is inferior, therefore, not supportive enough, yet.

Even if it is difficult to initiate the practice; it may improve over the time. However,
provided the support of the industry, regulations can make an annual research

project a mandatory for research academics.

However, AE1-CM accepted that there is the need of maintaining a balanced

dissemination between academia and industry.

Further , I : the benefits of
practicing pt ledge ng. SWE >nted herein.
Practic YWYOYW e TP R WG a ke

Knowledge brokering is an internationally proven practice. Moreover, all three
(03) cases suggested that the concept would help to deliver the knowledge to a
broader community creating effective knowledge dissemination practice. Since
transferring research outcome to the industry by the researcher is not a mandatory,

university may be able to take the responsibility of dissemination via such practice.

Importantly, the foremost suggestion of establishing an intermediary body from
both academia and industry complements the concept of knowledge brokering. AE2-
CE and AE1-CM agreed with the suggestion and mentioned the presence of such
practice at other academic disciplines. AE2-CE provided with an example by stating,
“for an example ‘Intellectual Property Advisory Committee (IPAC)’ is currently
doing a similar practice up to a certain extent at the university in engineering
disciplines, but not in the construction management”. This is a good move to

construction management researchers to follow. Via such practices, university obtain
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intellectual property rights together with the researchers and works on research

marketing thereon.

Hence, the cases accepted the suggestion to practice the concept of knowledge
brokering as an important step in developing academic and industry interactions. The

concept is, therefore, would be helpful in merging academia and the industry.

Therefore, Phase II of data collection and analysis allowed exploring the cases of
successful management innovators and successful disseminators. Figure 5.18
presents the explored success factors to be implemented collaboratively by the

industry and the academia in the form of a mind-map.

235



Linkresearchers
with relevant

research opportunities COhEé}i'i?]EOrs
Maintain a database knovledge to
of researchers de\relopgnent
Qo3
spport BT g medary
bal o body
PhDs expertise
————_ quidance
4 Collaborations
PUbi to link
for research | knowledge to
Lingustic support development
oals

Research into real world ssue

Arademic profle

Success factors
o be
am sitea

Unwerm

Judging

atuwa, St

Industry

acadeatia
and industry

International university practice

Effective knov 1e dissemination
ipack
Oblanng Bkt o
inteliectl.fal property 25 the brokering
et ermediry body
Research marketing

Strateqic
parnerships

EDisserations | s

Construction economic booms

Recessions -
leadto think of survival | RSk
De-requtments
Sustainable construction management develbpment

Consider business background of
industry organkations

Mult-medhanisms
User friendly
_ Marketable

| Bvidence upon success
Link
Practcaly 2 oplicable research

Problerns found
_from the ndustry

_ Proper research methods
|_ Stategc parmershps

Student research suggestng smal developments

Proactive practices

/ mics work in the industry
t Ethical research
Dialog

 Tnst

Agreements | Time fame

| Privacy

_ Compary specfic solutions  Case studies and action research

| Competiive advantage
Hybrid professionals

Sustainabiity Guide ndustry at recessions

| situations -

Better solutions for problems Save time and monay

Win-win

Better publications  Learning for academics.

|_ Standard of research

Figure 5.18: Success Factors to be implemented Collaboratively
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Hence, the data collection and analysis Phase II explored into the findings of the data
collection and analysis Phase I, revealing many possible success factors in generating
THM effect in construction industry context. The discussions on the operation of
such factors are presented throughout Chapter 5 of the thesis, while summaries are
presented via the mind-maps. Hence, the Chapter 5 provides the content for
determining the CSFs of merging academic research and industry development
requirements for an innovative construction management practice. Therefore, the
content data feed into the conceptual framework of the study, was externally
validated in determining the CSFs. The process is presented in detail in the next

section.
54 Validated CSFs for Research Driven Innovations in Construction
Management Practice

The findings of the qualitative approached data analysis led to identify many possible

CSFs for research driven innovations in construction management practice.

Howev: ial fact f finally devel 1 CSF identified from literature
in the f B YIS LN suveodsHatwiks. BDeluetible gy ached Phase I of
the stuc e mostinfluential Barrtdrs-and-Sucéess-tac rough statistical
analysit

The selected factors were, therefore, brought forward to the inductive approached
Phase II of the study, and explored in detail. Each question of the interviews
conducted within the Phase II lead to develop a few possible CSFs, arose either in
the form of a mechanism of overcoming suggested barriers, or mechanism of
implementing success factors into the system of research interactions. However, in
progressing with the qualitative data analysis, initially increased number of factors
were categorised and developed into a cohesive manageable number of CSFs

together with the feedback received in validating the data externally.

Hence, the narrative developed based on the emerging patterns of qualitative data
analysis was very much aligning with the theoretical suggestions. Therefore, in
presenting the CSFs in terms of a model, the underlying mechanisms were developed

in parallel to the suggestions of Etzkowitz (2011) and Leydesdorff, (2005), who
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revealed the stages leading creation of a space for innovations, and the necessary

roles of the three (03) contenders in activating a THM.

Yet, a basic model, therefore, was initially developed based on the conceptual
framework of the study, including suggested CSFs into major three (03) categories,
as; CSFs creating a knowledge space, CSFs creating a consciences space, and CSFs
creating an innovation space following the stages of knowledge-based economic
development (refer Figure 2.7) as identified by Etzkowitz (2011). The basic model
further divided possible CSFs based on respective actionable stakeholders, creating
each of the three (03) spaces as per Leydesdorff, (2005)'s suggestions. The
developed basic model was validated via expert opinions finalising the CSFs at each

space.

The next three (03) sub-sections (5.4.1, 5.4.2 and 5.4.3) present suggested CSF in the
form of a discussion in relation to the creations of necessary spaces for innovation,
with references to the each contender's role at each space, while final CSFs derived

through validation are nresented in the resnective tahleg

5.4.1 g
Knowle pel A WEZ 114 foundation for
innovat ors, who would

improve local conditions for innovation through R&D related activities. Further,
Leydesdorff, (2005) identifies three (03) major actors in THM interactions as;
novelty producers, legislative controllers and wealth generators (refer Figure 2.8)
creating, knowledge infrastructure, political economy and finally, innovation. Hence,
in the studied context, it was emerged from the narratives; university as the novelty
producer, government/regulatory bodies as the legislative controllers, and

construction industry as the wealth generator, respectively.

Hence, a dialog between the academia, industry and the government/regulatory
bodies is fundamental. There are various possible CSFs to be operated between the
three (03) parties to the dialog that could be practised thereon. Further, the missing
knowledge infrastructure, and political economy at present due to poor efforts from

the universities, regulatory bodies, and construction industry could be created
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through a Knowledge Brokering Hub (KBH), which would host the creation of an

innovation space.

Therefore, the universities can contribute to the policy development and in return the
government/regulatory bodies can provide funding for the academic research.
Industry can give feedback to the government/regulatory bodies in developing
policies and in return the government/regulatory bodies can regulate the industry in
terms of R&D, establish R&D benchmarks for company upgrading, create

motivations, increase awareness, and offer R&D accreditations to the industry.

Further, government/regulatory bodies should play an active role by setting
development goals for the construction sector, while bringing in necessary
construction projects to the country. The government should keep the economy
stable and get connected to construction companies in deciding development
requirements. Further the regulatory bodies can act as an intermediately body to

increase awareness of the industry upon the value addition of R&D in sector

development

Moreo\ Sty SHA¢ VAL st LE Y i o b & sl BAS oy gement practlce
with a ¢ 11 ination. Further,
the industry - lue engineering

practices. Further, the industry should develop a professional approach to the work
and low profile firms should follow leading companies. Hence, industry should
promote competitiveness for innovations and, therefore, should switch from survival
mode to sustainable development approach. Moreover, the industry should invest in

innovations and provide motivation for employees thereby.

Auxiliary, the university should provide the necessary guidance for the academics
thorough generating tools to measure industry impact of research and putting up
regulations to lead academic research towards industry collaborations via
dissemination requirements. The university can bring in regulations to maintain
research quality and generate agreements upon research ethics. Further, the
academics should need to be provided with the necessary resources and research

grants by the university, by allocating enough funds for research. Moreover, the
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university should establish time frames for research and should reduce administrative

burdens from the research academics.

Further, the university should maintain enough staff to avoid overloading the
research academics and may mandate vacation leaves for the academics for
continuous research focus. Further, the university should maintain agreements with
both the research students, and industry researchers to endow necessary guidance,
resources, and regulations. Moreover, the university should maintain positive
relationships with the international expertise. Hence, the international expertise as
well can interact with the research students to generate high quality publications and
contribute to upholding the profiles of academia and the student research quality.
While at the same time, the university should synchronise with the intermediary body
to release academic workload of the mutual staff and to attach staff on vacation leave

on a roster to the intermediary body.

Out of the possible CSFs as discussed above, validation screened the final CSFs
separate]v for nniversitv. ocovernment/reonlatorv hodies. and construction jndustry_

Hence, fante e o s Eiedoraikoaw KSeed spade;
Table 5 g imowledes spae
CSFs for CSFs for Government [ CSFs for
Universities /Regulatory Bodies Construction Industry

e Prioritise research in
academic job description

e Provide resources for
research

¢ Provide administrative
assistance to Knowledge
Brokering Hub (KHB)

¢ Include industry impact
into research performance
measurement criteria

e Standardise research via
regulations

¢ Establish development
goals for construction
industry

¢ Include R&D benchmarks
into contractor grading
criteria

e Provide R&D
accreditations

e Practice research informed
policy development

e Ensure national research
bodies functioning

® Avoid research paradigm
discrimination

e Manage change resistance

e Switch from survival
mode to sustainable
development mode

¢ Include research
soundness into job
descriptions

e Use research to avoid re-

inventing the wheels at
practice
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Therefore, the above presented CSFs will create a knowledge space, providing the
base for creation of a consensus space through generated knowledge infrastructure
with the compliments of political economy. The next section presents the

identification of CSFs creating a consensus space.

5.4.2 CSFs creating a consensus space

Conesus space requires ideas and strategies to be functionalised through Triple helix
of multiple reciprocal relationships among institutional sectors (academic, industry,
government/regulatory bodies) as per Etzkowitz (2011). Hence, a new role is
required in maintaining the corporate responsibility of activated THM, to ensure the
sustainability of the consensus space. Though, the new roles of focused research
academia and interested construction organisations are available physically, the link
in the middle was hypothetical, yet, vital for the completion of the consensus space.
Hence, a Knowledge Brokering Hub (KHB) was suggested to be established in

parallel with the major suggestion to establish an intermediately body to maintain

interacﬁnnc hetween the academia and the indnctry

It was - 446 Hrindt ' Yhe Eontce vt ik ndvw ] ede b b ng into practice
via the KHB, and with
the time, (he | institution via

developing strategic partnerships of research, which would lay the flat-form for
creation of an innovation space. Yet, KHB should administer under the university

guidance.

Hence, KHB at the middle intermingles with both the academia and the industry
organisations in a variety of ways and work on delivering the research output to the
target audience. KHB should cooperate with the academia to collect research
proposals and in return academia should provide updated research profiles and
capacities to support creating external expertise links. Further, KHB need to be
linked with the industry to identify industry issues in order to provide academic
recommendations to the industry. Moreover, KHB should play an active role in
delivering research outcomes to the industry, while increasing awareness. KHB

should guide academics in meeting industry deadlines for research knowledge
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generation via coordinating academic consultancy work. KHB should supports
obtaining intellectual property rights and guide providing expert opinions service to
the industry. In return the industry should provide sponsorships for research via the

KHB and agree upon the academic publication rights.

KHB should also identify the possible research opportunities and link such research
projects to the researchers having suitable qualifications. Hence, a capable and
dedicated staff for the KHB is essential and the KHB should maintain an updated
database of research academics. Further, the KHB should work on marketing
research capacities and create publicity upon completed projects. In addition, the
KHB should update a real time research progress database and should develop and
maintain linguistic support cloud upon the academia to assist user-friendly research
reporting. Moreover, the KHB should operate with transparency, and should create
links with the international expertise via proper agreements in order to add value to

the local academic and student research.

Further, the senior management of the innovation prone industrv organisations play a

vital ro 1] pigangsg o fdlopmeniyal 1814 Pranied ' in innovations,
&

the orgarys ahREEI116houl@ SRS proadtiSSCItAan. over, the senior

manage FrenYie at e ddd e Ut A & :Velopments and

should be willing to take calculated risks, where necessary. 1he management should
keep active relationships with the academia and should have a broader vision.
Management, therefore, need to be well experienced to establish goals for innovative
developments. Since brainstorming among the director board will be necessary in
identifying innovation directions collectively. Further industry can support for
research data collections and assist curriculum developments to maintain closer link
with the academia. The interest for continuous improvement, therefore, is a must for

the target construction companies.

Accordingly, validation phase screened the final CSFs of creating a consensus space
separately for academia, KHB, and industry organisations. Table 5.3 presents the

CSFs creating a consensus space in summary.
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Table 5.3: CSFs creating a consensus space

CSFs creating a consensus space

CSFs for
Academia

CSFs for
KHB

CSFs for
Industry Organisations

® Maintain active
relationships with the
industry

¢ Develop strong research
profiles

¢ Develop time
management skills

o Network with research

community

e Practice dissemination as
a habit

® Develop academic-industry
strategic research
partnerships in front of
legal and business
arrangements

¢ Obtain intellectual property
rights on research
knowledge

¢ Link international research
expertise with local
research

¢ Create a linguistic support
cloud

e Attract resources for
research through marketing

e Maintain active
relationships with the
academia

e Establish goals for
innovative development

e Establish R&D units

® Create space for
innovation investments
through proper company
structure

¢ Develop professional
approach to organisation
management

The Cf
innovat

academ

discuss

5.4.3 CSFs creating an innovation space

creation of an
ps between the

re, presents the

Innovation space is created realising the goals articulated in the previous phases and
with the intermingling of capital, technical knowledge and business knowledge
(Etzkowitz, 2011). In parallel to the requirement, the concerned context calls for
strategic partnerships to be established via the established KBH. Hence, the strategic
partnerships will link properly researched knowledge to the innovation oriented
industry organisations cultivating innovations in the construction management

practice.

Hence, KBH should generate strategic partnerships and formal alliances established
based on agreements in front of legal and business arrangements. The agreements
will secure the internal data and confirms ethical requirements. Further, the

agreements required to define timelines and funding arrangements as well. Such
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strategic partnerships will lead researchers being attached to companies, which will
offer chances for creating validated data. The arrangements will further provide
comparative and competitive advantages to the specific company via company
specific research. Hence, the research relations between the academia and industry
will breed hybrid professionals, who are capable of bringing in and maintain
innovations to management practice, which leads the industry towards sustainable
innovative development. However, the academics and industry practitioners should
be dedicative and patient since the process may take a considerable time to create

expected win-win situations.

Under the guidance from KBH, academic responsibility towards such collaborations
could provide within all the three (03) stages of a research; initiation, execution and
dissemination. At the initiation stage, the academic researchers should move beyond
basic research to applied research. Academics should accept a manageable number of
research students and project future issues proactively. Further, the academic
researchers should localise global trends of research with the support of industry

links. A earc) \ 0, the 1 d guide industry

in reces isis-pariads. Mereover, sheracademics shou iduct marketable
researcl add Malweyier busiiie , the academics
should convert consultancy work into researches, which are final outcome oriented.

Thereby, the academics could develop dissemination plans as part of proper research

planning.

Moreover, at the execution of research, the academics could align research with their
individual subject expertise and maintain balance between research and teaching.
Further academics could use OBE as a support for research, while having effective
personal time management. These practices lead academics engaged in more of
applied researches, which are conducted methodologically and ethically. Moreover,
the academics would be bias towards interpretivist qualitative research using
appropriate research methods such as; case studies, action research, and quasi-

experiments, appropriately.

Further, at the dissemination stage, the academics should practice dissemination as a

habit with pre-set goals and utilise proper dissemination mechanisms. However, the
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academia should maintain balanced dissemination between academia and industry
via user-friendly dissemination mechanisms for each category. Hence, the research
knowledge should be developed either into high standard publications or directly to
applicable tools.

With the guidance from intermediary body, the industry organisations also required
to change the organisation development culture. Therefore, to identify opportunities
for innovations, the industry organisations should proactively identify issues.
Besides, keeping active quality assurance practices and bringing in international
connections/practices are also important. Organisations/practitioners should
participate for research dissemination occasions; hence recruiting innovative people
with knowledge on recent developments is promoted. Following successful
innovations need to be developed as a habit within the industry and informal
discussion upon improvements are necessary. Feedback from meetings and internal
reviews can be used to identify issues together with company audits. Moreover, post

analysis of projects as well companies’ aims for awards in the sector leads for

identify 1Q POt (tail ’ ons and recruit
people widEE Ac, Of - Hmovafians, whererece ssaty aLe, a »ssible CSFs for
being ir

In maintaining the innovative moves, firms should closely review innovation
investments. Conducting test-runs and feasibility studies prior innovation adoptions
are necessary. Risk analyses need to be conducted and acquiring resources for
innovations, timely is also a possible CSF. Further, the firms should evaluate vendors
in selecting innovative products. In addition, the industry should assure the quality of
the innovations. The practice of training employees following innovative moves to
keep the knowledge, as a shared resource is important. Moreover, an opportunity to

gain overall experience is necessary for the employees.

Further, the companies with a motive of innovation should operate, as friendly units
over hierarchical authority. Innovative organisations within the industry used to
develop versatility in business and have an open approach to company information.
Companies should have a strong company set-up to develop an open approach to

innovations. Firms should operate as units. The units can adopt and maintain
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innovations with the support of a cooperative dynamic staff. Keeping continuous

recruitment and establishing R&D units is also required. Active HRM units should

be present and training managers need to be appointed. Since innovations lead

branding of the company, it promotes employers to stay longer with the company.

Hence, employees with own company experience can keep at the top positions, yet,

continuous recruitments is also a necessity.

Hence, the validation phase screened the final CSFs of creating an innovation space,

where practicing the CSFs would develop an innovative construction management

practice. Table 5.4 presents the CSFs creating an innovation space.

Table 5.4: CSFs creating an innovation space

CSFs creating an innovation space

CSFs for Research Conducted under Strategic Partnerships

CSFs for
Research Initiation

CSFs for
Research Execution

CSF's for Research
Outcome Dissemination

® Proactively identify
research issues

¢ Conduct research ethically

® ] oca 9 Folol )\

focus

aob yIagrhdiolog

5 @
f b=y
e 3

SQUIRA.ICSCATCIPITICRNOCL

e Jdent
research {rom industry
practice

¢ Include research output
dissemination into initial
research proposal

¢ Use proper samples for
research

e Keep biased toward ¢ Balance academic duties to

LA

e Use proper dissemination
techniques considering
tl ¢ audience

research
ou into directly
e tools

| dissemination
{or academia and industry

e Deliver high level
research output to the
broader community

¢ Develop high-quality

Innovation Orientation Innovation Initiation

applied research allocate required time for publications
research
CSFs for Organisations Partnering Strategic Partnerships
CSFs for CSFs for CSF's for Research

Innovation Maintenance

e Maintain open approach
to innovation

® Solve issues in practice
with a scientific approach

® Support research with
data

¢ Conduct post analysis of
projects

® Maintain a cooperative ¢ Maintain accreditations

dynamic staff

e Assure quality of
innovations

¢ Train employees
following adapted
innovations

® Conduct feasibility
studies prior innovation
adoptions
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CSFs creating an innovation space Cont.

CSFs for Organisations Partnering Strategic Partnerships

CSFs for CSFs for CSFs for Research
Innovation Orientation Innovation Initiation Innovation Maintenance
e Identify chances for ¢ Aim for award for the e Review innovation
gaining comparative sector investments closely
advantage though
innovations
® Acquire resources for ® Network and follow e Evaluate options in
innovations successful innovations selecting innovative
solutions

Hence, the developed CSFs will create the necessary space for construction
management innovations. The next section presents the final model developed based

on the identified CSFs.

5.5 Development of Model of CSFs for Research Driven Innovations in
Construction Management Practice

The major claim behind this research study was identified as the non-alignment of
academic research directions and the industry development directions. The deviation
was explaingd NEA QM Y ALSP AR QL var ousrfepearhe Chapter 02, via

. T
the literalije

B/ FéetrdHiMd dhEskowd nrkdrpdesdos )00) suggest the

possibil WME Mod Vativel.ddévels ors through the
merge Ol Ul versiucs, HHAuSUICes, did 1eguldlory DoOUlcs. rnowcevelr, academia'S pOOl‘
research orientation towards industry collaborations and construction industry
operating under a ROS of Kim and Mauborgne, (2005), create vast barriers for
construction management innovations, restricting academia and industry reaching
higher levels of MCKU and PMKD of Alker (2008), respectively. Hence, due to
non-presence of required knowledge infrastructure, and political economy, the

construction industry remains under-developed.

Therefore, in enabling THM operation in the construction industry, it was vital to
create a knowledge space, and a consensus space leading to the creation of an
innovation space. Importantly, the study uncovered CSFs of creation of such spaces
through a thorough four (04) staged effort. Firstly, possible barriers and success
factors were identified via literature review, and secondly, the factors were screened

through a field survey. Thirdly, the selected factors were explored in detail via

247



qualitative interviews, developing informative discussions on selected factors, which
were summarised into a basic model. Finally, through an external validation phase,
the CSFs were finalised in three (03) main domains completing the final model,

presented in Figure 5.19 below.

CFS Creating a Knowledge Space

Novelty Production Legislative C ontrol Wealth Generafion

U niv ersity Govenment’Regulatory Bodies Construction Industry
+ P rioritise research in academic job + Establish development goals for + Avoid research paradigm discrimination
description construction industry *Manage change resistance
=P rovide resources for research *Include R&D benchmarks into = Switch from survival m ode to
+ P rovide administrative assistance to contractor grading criteria sustainable developm ent mode
KHB * Provide R&D accredifations *Include research soundness into job
= |nclude industry im pact into research * Practice research informed policy descriptions
perform ance measurement criteria development *Use research to avoid rednventing the
= Standardise research via regulations = Ensure naficnal research bodies wheels at practice
functicning

Knowledge Infrastructure Political Economy

.!l CFS Creating a Consenses Space

| ResearchAcadermia _| Develop academ ic-industry strategic [iﬂlslryOrgmsﬂ:ms ]
rezearch partnerships in front of legal and
« Maintain active relationships with the business aangements * Maintain active relationships with
industry O btain intellectual property rights on academia
*Develop strong research profiles Mese; owledge e »Establish goals for innovative
*Develop time management skils Link international research expertise with development
* Network with research comm unity Iocal research *Establish R&D units
E i hat Temh T s D LT : Crest or innowvatien investm ents
company structure

signal approach to

7 OfMOTﬂﬁlWH; SrlI r I:‘fQ H inagem ent

—— LA

R Ry T

.ll! CFS Creating an Innovation Space

Strategic Parinerships

* P mactively identify research issues ™, IR x 7

*| ncalise global research focus * laintain open appru_ach to innovation

»|dentify izsues for research flom industry practice * Support reseanch with data

*|nclude research output dissemination into initial research :EI2::1}%“;aiuga:a;g:n;i?mngagc:?n::r:tm A —
proposal % .

» K eep biased toward applied research innovations

= Acquire resources for innovations

Innovation O rientation

= Conduct research ethically = Solve issues in practice with a scientific approach
* Follow a methodologically sound research method * Conduct post analysis of projects

= Maintain quality = Maintain accreditations

* Use proper samples for research * Am for award forthe sector

= Balance academ ic duties to allocate reguired ime for research = Network and follow successful innovations

Innov ation Initiations

= Use proper dissemination technigues considering the target iy = fAssure guality ofinnovations
audience = Train employees following adapted innovations
* Develop research outcome into directly applicable tools * Conduct Basibility studies prior innovation adoptions
= Balanced dizssemination ©or academia and industry = Review innevation investm ents closely
* Deliver high level research output to the broader com munity » Evaluate options in selecting innewvative solutions

* Develop high-guality publications

Research Dissemination Maintaing Innovations

Figure 5.19: Model of CSFs for Research Driven Innovations (MRI) for

Construction Management
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Ultimately, the application of the developed model would enable THM operation
cultivating an innovative construction management practice guided by the academic

research.

5.6 Summary

In this chapter, discussions of the findings of Phase II are presented. Findings of
Phase II of the study have explored the screened data of Phase I. Data findings were
described as correlations to the study variables, and presented as a narrative
developed based on the content analysis. Hence, explored findings revealed a
strategy for disseminating research knowledge to the construction industry, to
develop an innovative management practice, which is presented as a model called

MRI. The conclusions of the overall study are presented in Chapter 06.
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CHAPTER 6 - CONCLUSIONS AND RECOMMENDATIONS

6.1 Introduction

Chapter 06 integrates and synthesises various issues raised in Chapter 04 and
Chapter 05, whilst reflecting the introductory research problem statement. Chapter
06 provides methodologically developed answers to the thesis research questions,
which were raised based on the research objectives. Further, the section identifies the
theoretical and policy implications of the study with respect to the overall study area
of ‘academic research for construction management innovations’. Finally, the chapter

highlights the study limitations and provides direction and areas for future research.

6.2 Conclusions

The study was set out to investigate the CSFs of merging academic research with the

industry development requirements to cultivate an innovative construction

manage e d he 1 . identifie significance of
researcl of the. academma 10, leading: consirpetion gement towards
innovat eSS A | NBCEHaGT 1N Lgement practice
for the , rch interactions

between the academia and the construction industry, and CSFs for merging the
academic research and the industry development requirements. Finally, a model to
demonstrate CSFs to be implemented by the stakeholders in establishing an

innovative construction management practice was developed.
The literature findings led to four (04) RQs:

RQ1. Why academic research is significant in cultivating an innovative construction

management practice?

RQ2. How innovative management practices assist construction industry

development?

RQ3. What are the barriers for merging academic research and industry development

requirements?
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RQ4. What are the CSFs for the construction stakeholders in developing an

innovative management practice?

Next, the concluded answers upon each RQ as presented in an order explaining the

achievement of each objective.

In response to the objective 1 to 'identify the significance of research as a duty
of the academia in leading an industry towards innovations', the RQ1 was

devised and the related findings are explained below.

The field study conducted based on existing knowledge confirm the significance of
academic research in cultivating an innovative management practice. Different
possible resolutions of the relations among institutional spheres of university,
industry, and government can help to generate alternative strategies for economic
growth and social transformation. However, the general research practice is deviated
much from the requirement at current status leading to poor level research based

innovations in construction management.

Reason Q)] ¢ tion efforts are
present ij By ] >dge Ultilisation
(MCKU) et edehot Kn ds of Alker (2008)
helped of dissemination

of research knowledge in general at the local academia. The results revealed that the
dissemination efforts are mostly in line with the theoretically suggested flow in the

MCKU of Alker (2008).

The Reception and the Cognition levels are well within the reach of the academic
researchers, therefore, the academics are currently being able to reach the desks of
the recipients and people understood the research. However, Reference, and Effort
stages are moderately reached. Hence, half of the researchers only, have been able to
change the way people think and to shape action. The dissemination flow is disturbed
at the fifth stage. Hence, the researchers in general, fail in; bringing tangible benefits
to the industry, creating direct influences upon actual policy/practice and influencing

policy/practice development. Therefore, the academic research utilisation by the
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industry is at a primitive level, revealing the inefficiency of the academia’s

dissemination efforts and industry apathy in research informed management practice.

Further, construction industry indicates poor research knowledge utilisation. The
industry is ‘Aware’, and 'Accept' the research conducted by the academia, yet, rarely
see research as ‘Locally applicable’. Therefore, do not ‘Adhere’ into research based

innovations, disturbing the reach of further stages.

Reasoning the gap between the dissemination and utilisation, the industry
collaborations with academia in terms of research are highly underdeveloped.
Interactions between the academia and the industry are limited mostly to academics’
teaching and consultancy services. Research interactions were limited only to
supporting research students in common and rarely construction firms are into the
practice of having academics appointed into the director board and reviewing recent

academic research solutions in problematic situations.

Hence, the level of ‘research informed’ decision-making practised in construction

organis isions along the
organis W UM bwekter, UriMsUdie  intefestedl! ik doB1s :loped based on
researcl ] | ; of the industry.
Besides. s k the services of

consultants. However, frequently, the overall industry decision-making is reactive

and understands the importance of proactive decision-making.

Hence, the failure in academia’s research dissemination efforts and the industry’s
apathy of capturing research outcome in general have led the industry’s unawareness
upon the research outcome and its’ capacity for bringing in innovations. Therefore,
the challenge was to improve the accessibility of desired knowledge products by
those, who are intended to reach. As such, simply initiating the dissemination
mechanisms is insufficient; the transfer needs to adopt an end-user perspective.

Therefore, researchers should need to have proper knowledge dissemination plans.

However, researchers use many different mechanisms to disseminate research
knowledge. The field study revealed that ‘publications’, as the foremost successful

mechanism in disseminating research outcome to the academia. Differently,
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collaborations with the industry were suggested as the strongest mechanisms to
disseminate research outcome to the industry. Further, delivering the outcome to a
company at the end of a research and attaching a research student into a company as
a researcher, a product developer, or to the R&D division, were also effective
dissemination mechanisms. Obtaining patents create strong chances of disseminating
research outcome to the industry, yet patents are difficult to acquire for construction
management type social research. However, the uses of industry friendly

mechanisms are rare at present, while the publications being the priority.

Hence, in answering RQ1, the study identified the significance of research, as a duty
of the academia in leading the industry towards innovations achieving the first

objective of the research.

In response to objective 2 to 'critically review the necessity of an innovative
construction management practice for the construction industry development',

the RQ2 was devised and the related findings are explained below.

The lit: ised of heories tl lain tl itive relationship
between it Y devbib gtent! OTRE Vihowiddeellifid erience become
importe ' i 1 be updated with
the changes hay istry intellectual

drivers’ knowledge base getting obsolete, since they are an integral part of the value
creation process. However, there is a lack of evidence that construction industry

adopt new findings of academic research into their practice.

The situation is explained by Red Ocean Strategy (ROS) and Blue Ocean Strategy
(BOS) of Kim and Mauborgne (2005). The construction market is characterised by a
typical “Red Ocean” environment, where companies compete on the overhead rather
than the ability to reduce production cost and create value. Further, the companies
have a reactive practice towards development, where it follows development in the

market, rather than shaping an own market.

Hence, the theory concludes that business development represents an important but
an unacknowledged practice for innovation of the building industry and suggests

that, strategy processes should be facilitated and subjected to more detailed research,
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to escape the present unhealthy market practices in the construction industry.
Therefore, answering the RQ2 revealed the necessity of an innovative construction
management practice for the construction industry development leading to achieve

the second objective of the study.

In response to the objective 3 to 'investigate the barriers for research
interactions between the academia and the construction industry', the RQ3 was

devised and the related findings are explained below.

The research revealed the presence of many deterrents for both the academia and the
industry in merging academic research and industry development requirements,

which are within the control and beyond the control of the individuals/affiliations.

The highest influencing internal barriers for the academics are; time pressure,
increased workload due to a raised number of universities, colleges, and
students, and increasing pressure from stakeholder groups upon quality

assurance and OBE, where all three (03) factors are basically related to time

manage Ti ive i h since long period
I'eseaI‘C] 19].‘1\& of LAk bl ko e VAR Lghk Lol 10Qd Arehdi i iy ,nal llfe events.
Moreoy | i I , supervisor, and

the diss

The highest influencing external barriers for academic researchers are; goals and
paradigms of trans-national research driven by the perspectives of economically
advanced countries, the impact of research taking considerable time to appear
and inadequate allocation of resources for research. Aligning global research
focus with the local industry requirements is challenging for researchers in general
since, testing high end theories using a local sample is quite questionable in terms of
the quality of the research output generated. Further, the scale of the industry
matters, when moving ahead with the global research focus. However, it is good to
bring on new developments in the global context. Yet, following global focus may

deviate academics from their subject expertise.

Out of the internal barriers for construction organisations/individual practitioners;

academic research focused on subjects, which are not crucial for the
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construction industry, constantly changing team compositions disturbing the
information flow and methods of innovation diffusion, and no proper structure
to accumulate financial capital to invest in research are the most critical
hindrances. Constantly changing team compositions are inevitable by the nature of

the construction industry.

Further, the field study confirms; industry timidity in adapting management
innovations and construction industry lacking leadership to direct towards

research, as the main external barriers for the construction industry.

The study, therefore, revealed the barriers for the research interactions between the
academia and the construction industry, in answering the RQ3, which directed to the

achievement of third objective of the study.

In response to the objective 4 to 'determine the CSFs for merging the academic
research and the industry development requirements’, the RQ4 was devised and

the related findings are explained below.

Triple ’ 00) proves the
signific Arch ng s YV i .. Subsequently,
innovat : rqls. ip-the,.deme sector. Yet, an
industr es heavy threats

for innovative development. Hence, the management practices of the construction
industry, traditionally operating under a ROS, show a slow development with less
interest into academic research based innovations. Complimentary, no academic
researchers entertain a considerable level of research dissemination, neither
construction industry shows significant utilisation of research and only the basic

stages of MCKU and PMKD of Alker (2008) are reached, respectively.

In developing space for innovation, creation of a knowledge space, and a consensus
space are precursors, as per to Etzkowitz (2011). Correspond to the argument,
Leydesdorff, (2005) identifies three major actors in THM interactions as; novelty
producers, legislative controllers and wealth generators creating, knowledge
infrastructure, political economy for innovations. Hence, CSFs of merging academic

research and construction industry development requirements for an innovative
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construction management practice were developed separately for each contender

under each of the knowledge, consensus and innovation spaces, respectively.

Knowledge space is the initial foundation for innovations via regional innovation
spaces comprising novelty producers, legislative controllers and wealth generators,
who would improve local conditions for innovation through providing necessary
knowledge infrastructure and the political economy. In construction management
context, universities play the role of novelty producers, government/regulatory
bodies are the legislative controllers, and construction industry is the wealth

generator, respectively.

Hence, CSFs creating a knowledge space developed for three contenders separately.
The CSFs for universities are as; Prioritise research in academic job description,
Provide resources for research, Provide administrative assistance to KBH,
Include industry impact into research performance measurement criteria, and
Standardise research via regulations. Simultaneously, the CSFs for Government/

regu]at(\rv bodies are: Establish develonment soals for the construction industry,

Includ« idmiacks| tintof dontractow £ra¢ing aeiiits Provide R&D
accredi attiel reeseardm s fisr ated ) 15¢i@ava déviak it, and Ensure
nation: pothies - functroning: the construction

industry are; Avoid research paradigm discrimination, Manage change
resistance, Switch from survival mode to sustainable development mode,
Include research soundness into job descriptions, and Use research to avoid re-

inventing the wheels at practice.

Since necessary knowledge infrastructure and political economy are generated within
created knowledge space, the prerequisites of creation of a consensus space are
available. One indicator of this shift from knowledge space to consensus space is the
increased involvement of universities and other knowledge producing and
disseminating institutions. Establishment of a Knowledge Brokering Hub (KBH) to
intermingle research academia and construction organisations, therefore, creates the

consensus space.
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Hence, the CSFs, for each of the contenders in the consensus space were revealed.
The CSFs for research academia are; Maintain active relationships with the
industry, Develop strong research profiles, Develop time management skills,
Network with the research community, and Practice dissemination as a habit.
The success of the established KBH will be assured through practicing the CSFs;
Develop academic-industry strategic research partnerships in front of legal and
business arrangements, Obtain intellectual property rights on research
knowledge, Link international research expertise with local research, Create a
linguistic support cloud, and Attract resources for research through marketing.
CSFs for industry organisations are identified as; Maintain active relationships
with the academia, Establish goals for innovative development, Establish R&D
units, Create space for innovation investments through proper company

structure, and Develop professional approach to organisation management.

The operations of the consensus space leads creation of space for innovation in the

specific context, majorly through strategic research partnerships in between research

academ ustry Qns, wy K , the CSFs for
researchin €Tk CSEs for. industry. orgamisatons -inside, sy rtnerships were
develog i

The CSFs of research were identified in three (03) segments, considering the stages
of a research as; CSFs of research initiation, execution, and dissemination. The CSFs
of research initiation are; Proactively identify research issues, Localise global
research focus, Identify issues for research from industry practice, Include
research output dissemination into the initial research proposal, and Keep
biased toward applied research. Hence, the successful research initiation should be
followed by successive execution of research by performing the CSFs; Conduct
research ethically, Follow a methodologically sound research method, Maintain
quality, Use proper samples for research, and Balance academic duties to
allocate required time for research. Finally, in disseminating research outcome, the
CSFs are: Use proper dissemination techniques considering the target audience,

Develop research outcome into directly applicable tools, Balanced dissemination
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for academia and industry, Deliver high level research output to the broader

community, and Develop high-quality publications.

In response to the earnest efforts of the academic researchers, industry organisations
should be properly oriented themselves for developing strategic partnerships and
should be interested in searching opportunities for innovations followed by proper
maintenance of adapted innovations. Hence, the CSFs of organisation orientation for
innovations are: Maintain open approach to innovation, Support research with
data, Maintain a cooperative dynamic staff, Identify chances for gaining a
comparative advantage through innovations, and Acquire resources for
innovations. The CSFs of innovation initiations are; Solve issues in practice with a
scientific approach, Conduct post analysis of projects, Maintain accreditations,
Aim for awards for the sector, and Network and follow successful innovations.
Finally, in maintaining the adapted innovations the CSFs are; Assure quality of
innovations, Train employees following adapted innovations, Conduct feasibility
studies prior innovation adoptions, Review innovation investments closely, and

Evalua ot

In ansv mﬁ g

RICeEOdndy | dtBRee dihe) fescdiaibRns the research by

i

determinin®=##e CSKs or¥ meretng lacadeh try development

requirements.

In response to the objective S to 'develop a model to demonstrate the CSFs for
strategic research collaborations in merging academic research and industry
development requirements', the answers derived for RQ1-RQ4 were synthesised

as follows:

Overall, the study has revealed the CSFs, which need to be implemented to merge
academic research and industry development requirements for generating an
innovative construction management practice in response to the research problem. A
final model was developed in mapping the location and application of the CSFs.
Figure 5.19, therefore, presents the developed final model, "The Model of CSFs for
Research Driven Innovations (MRI) for construction management', achieving the

final objective of the study, which ultimately completed the achievement of research
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aim ' to investigate the Critical Success Factors (CSFs) of merging academic research
with the industry development requirements to cultivate an innovative construction

management practice '.

The CSFs identified in the model are applicable to the local context (Sri Lanka) and
beyond to different construction contexts, where poor academic research lead
management innovations are present. The structure of the model can be applicable to
any construction industry along with the timeline, yet the CSF may need to be
refined through external validation of the data. In addition, the basic theories
integrated into the model (pre-requisite spaces and stakeholder roles) could be
genaralised irrespective of the industry, yet in applying to a particular industry it

would require to identify the relevant parties to play each stake holder role.

Importantly, the application of the discussed model would enable THM operation,
developing an innovative construction management practice guided by the academic
research, as discussed in the next section, which presents the contributions of this

research

6.3

it leMnonwied3tcbheaketioak Emmlication

The res FTbut] ped model, "The
Model of CSFs for Research Driven Innovations (MRI) (refer Figure 5.19)
embodying CSFs for merging academic research and industry development
requirements for an innovative management practice. In the process of determining
CSFs, the study has identified the significance of academic research in cultivating an
innovative management practice in the construction industry in line with the THM of
Etzkowitz and Leydesdorff (2000). Further, the study has identified ROS (Kim and
Mauborgne, 2005) operation in the construction industry, and poor industry
orientation of academic research, as the major reasons behind the slow progress

through PMKD, and MCKU of Alker (2008) in construction management context.

Therefore, CSFs in creating knowledge, consensus and innovation were identified
separately, with reference to the actionable contenders of each space, which are
essential in enabling a THM operation in construction management context. Hence,

the study concludes, the necessity of universities, government/regulatory bodies, and
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construction industry, playing the roles as; novelty producers, legislative controllers,
and wealth generators in creating the knowledge space for enabling THM operations.
Therefore, the interactions between the academia and government/regulatory bodies
will generate the knowledge infrastructure, while interactions between the
construction industry and government/regulatory bodies will generate the political
economy leading to creation of consensus space for construction management
innovations. Resultantly, KBHs was demanded to be established for the operation of
consensus space in linking research academia and industry organisations. Innovation
space will be created through KBHs generating strategic research partnerships, in

between academic researchers and industry organisations.

6.4  Contribution to Knowledge - Practical Implications

In contribution to the practice, the developed model The Model of CSFs for
Research Driven Innovations (MRI) for construction management' (refer Figure

5.19) presents CSFs, which should be followed by the stakeholders in construction

manage t, refore, the study
reveale: 3 o ent/r; bodi nd construction
industr the aniftal knowledgs g the consensus
space, ( 7 1S, the resultant

KBH from knowledge space operations, and the willing construction organisations.
Finally, in the innovation space, strategic research partnerships will be developed and
CSFs for researching and CSFs for industry partners under such partnerships are
revealed. The CSFs of research initiation, execution, and dissemination were
developed separately in conducting research inside an innovation space. Finally,
CSFs for the industry partners for innovations were revealed in three (03) segments
as; CSFs for organisation orientation for research based innovations, CSFs for

innovation initiations, and CSFs for maintaining adapted innovations.

In conclusion of the contribution to knowledge, the ultimate results of the application

of the model are shown in Figure 6.1.
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Kim and Mauborgne, (2005) trom the current ROS. Eventually the higher stages of
MCKU and PMKD of Alker (2008) will be reached by the academia and the
industry. Accordingly, the sector will reach development as suggested by THM of
Etzkowitz and Leydesdorff (2000). Hence, the model — MRI fill in the blanks of the
conceptual framework presented in Chapter 02. Finally, the changed operational
behaviour of stakeholders via the CSFs will enable an innovative construction

management practice, which complements the construction industry’s development.

6.5 Recommendations for future research

The scale of this debate is, therefore, extensive and multifaceted, even at the local
level. To generate achievable policy strategies and development targets with regard
to research based innovative construction management; there is a need for more case

studies at the local level to allow further assessment of local dimensions of the
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subject. Exploring the following as future research areas, can facilitate the attainment

of this goal.

¢ Policy changes required for developing knowledge infrastructure and political
economy in assisting construction management innovations

e Sustainability of KBHs in the built environment context

e Necessities of shifting paradigms in management research for industry
research collaborations

e Mechanisms of converting construction organisations from survival mode to
a sustainable development mode to avoid 're-inventing the wheel' at practice

e Requirements of developing hybrid professionals to avoid paradigm

discrimination in construction management arena

6.6  Limitations of the study

The study offered an evaluative perspective on an important economic sector’s

developmpnf reanirements. and was condncted in a develonino country environment

through siveiuidtion I WMaragament Spiddamk 1 construction
organis GG HAXIHONERC Y8 O iid U8 Sl $Hd (he his method, the
Study c] Y37 AFE Y kAt A A A i ol Ly

¢ The findings rely on cross-sectional data rather than longitudinal data. This
may not reflect the changing situations and deep relationship that would
develop between the academia and industry over time. The cross-sectional
data may affected by the respondent’s predisposition of any events that have

happened in the past or by the mental position at the period of providing data.

¢ The data were collected from a single country. This facilitated data collection

and controlling diversity, but limited the generalisability of the findings.

e The data upon organisation perspective were collected only from the
contractor organisations rather than consultancy and client organisations. Yet,
the individual practitioners were not limited to a particular section. This
might not represent the construction industry organisations in proportion.

Nevertheless, the contracting organisations’ view was considered as highly
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important since they process both the qualities of prevailing long- term in the

industry and with capacity for funding and benefiting from research.

e The data were collected with respect to a respondent’s most significant
contribution towards an innovative management practice, where necessary,
which might not reflect the overall life experience of the

researcher/practitioner/organisation.

e The data were collected only from the academic and industry perspectives
due to the absence of a proper population to collect data upon the
government/regulatory body’s perspective. However, to integrate the
agreement of latter perspective, the experts for data validation were selected,

who are extensively engaged in industry regulatory activities.

6.7 Final Note

The research study, therefore, concluded the CSFs for research based innovations in

constructi the devel ] lel i wering the RQs
method At Qirs bk ol § t Nl Iekldpiidal Shnca TRbk plication of the
model — {4 HIREHQIMEG o NERES AXb 1 1RC TUARIS 'HM spirals via
academic andit 1 hi KD, and MCKU

of Alker (2008) respectively, through the creation of necessary knowledge,
consensus, and innovation spaces, converting the ROS of current construction

practice into a desired BOS of Kim and Mauborgne, (2005).
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Appendix - Al: Significance of disseminating research knowledge — Academia’s perspective

Significance
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As it benefits to the b
To improve employn
To attract new resear
As an integral part of
To become a researcl
Linking Research to
As communicating r¢
To support individuai protessionai development

For the advancement of the academic careers of the research graduates

External Significance

Research being a major responsibility academics should carry out research that serves the development of
the region and its economy

Add new knowledge in order to serve the wider society

To bringing in innovation to the particular industry the academia involved with

Responsibility in shaping the culture, paradigms and practices of the related professions

To accommodate and respond to key external parties in reaching their expectations

Dissemination of knowledge to the existing industry becomes a duty to the academics

Research institutions being a source of new ideas and collaborating with industry to maximising the use of
these ideas

For the advancement of research in a particular field of interest
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Appendix — A2: Significance of research knowledge utilisation — Industry perspective

Significance References

Internal Significance

To address the economic, environmental and resource constraints Kulatunga et al. (2005)

Community need to be updated with the global environment Brown (2005)

Trends polarize the financial and technical superiority of the developed countries Steele & Murray (2004)

Address the economic, resource and environmental constraints Kulatunga, Amaratunga & Haigh (2005)
To survive and proliferate through innovation Hughes & O’Rourke (2009)

Develop new products, materials, advanced construction processes Kulatunga et al. (2005)
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Guide on effective management of human resources Jones & Robinson (1997)

‘Knowledge economy’ is an emergent reality for many organisations Laszlo & Laszlo (2002)

For continuous performance improvement Hughes & O’Rourke (2009

To become more profitable Fairclough (2002)

To be competitive through technological advances Kulatunga, Amaratunga & Haigh (2009)
Cost efficiency improvements Le & Bronn (2007)

Enhances the effectiveness of construction organisations Kulatunga, Amaratunga & Haigh (2005)
Managerial developments Kulatunga, Amaratunga & Haigh (2005)
Lead project team deliver high quality projects at lower costs in shorter times Oyedele (2010); Sexton et al,.(2007)
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Appendix — A3: Barriers for research dissemination — Academia’s perspective

Barriers

References

Internal Barriers
Demand to involve in both pure and applied research

Maintaining traditional role in public science while partnering with a commercial entity with a
tradition of proprietary science

Increased work load due to raised number of universities and colleges and the number of students
Increasing pressure from stakeholder groups to demonstrate relevant, quality-oriented processes and
outcomes related to teaching

Tensions arise amon;
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Highly qualified disc
pedagogical disciplir
Poor planning and th
Low success in getti
Poor use of communication mechanisms
External Barriers

Continuing financial demands arising out of diminishing financial support from public sources of
finance together with the high requirement of funds for developing activities

Passive and low dissemination

Separation of quality assurance mechanisms for teaching and research has created critical problems
with regard to choosing a mission and also allocation of resources as R&T requires different type of
resources

Distributed autonomy in higher education is a barrier to open communication, debate and critique
Popularity of fashionable management concept which is virtually ignored by practitioners
discouraging the applied research in a way

Changes brought by research will be seen over a long period of time rather than immediately at some
points

Increased global competition in higher education and research
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Meek et al. (2009)
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Barriers Cont. References

External Barriers Cont.

Commercialization of university research is the threat it poses to “open science” and academic Meek et al. (2009)
freedom
Related information systems on “World-Class Universities” and indicators of “cutting-edge” research Meek et al. (2009)

are more likely to underscore gaps than to motivate the less privileged to ‘catch up’

Trans-national education provided or assisted by economically advanced countries might be low in Meek et al. (2009)
quality, and might exploit those paying for it in many cases; the low- and middle- income countries

have limited capacity for reviewing the quality of programmes and preventing the obvious low-

quality programmes from spreading on their territory

Resource pools for r¢ t al. (2009)
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Changes in funding 1 ne et al, (2005)
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Appendix — A4: Barriers for research knowledge utilisation — Industry perspective

Barriers

References

External Barriers

Difficulties with moving away from the traditions and going ahead with current development trends
Not considering themselves being in a position to make the necessary investments

Ignorance about good quality academic research

Although educational research provides useful information, insights, and ideas for improvement, it does
not often lead directly to practical advances

Poor definition of construction product quality attributes

Not very influential ful ially when less-funded

Very unique nature
Ignorance of the kn
More fragmented than maramett
Nature of the way in wh @it r" i
Product complexity Kl
“One off” nature of
Clients who insist o
Pace of developmer
Low responsiveness to the changes

Lack of investment on R&D by the industry

Impractical to use in real- life construction projects

Culture of conservatism, Lack of appropriate leadership and Timidity in leading the adaptation of new
technologies

Driven by technology push rather than demand pull

Industry’s short-term focus on achieving project goals

Industry as a whole is featured as a loosely coupled system

Structure of the industry is seen to inhibit innovation

Limited resources and reduced opportunities for supply chain driven innovation

Risk averse

Industry mind-set that academic research is not directly usable and valid

Industry lacking direction and resources to test and implement new research outcomes
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> (2006)
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1(1994)
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Bettelle (2010); Sabol (2007);
Bettelle (2010); NZCIC (2006)
Azhar (2007)

Jones &Saad (2003 cited
Magsood & Walker, 2007)
Barrett & Barrett (2003)
Dubois & Gadde (2002)
Dubois & Gadde (2002)
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Sexton et al, (2007)
Sexton et al, (2007)

Pheng & Hua (2002)
Pheng & Hua (2002)
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Barriers Cont.

References

Internal Barriers

Lack of skilled people in construction organisations

Less adoption of new findings of R&D activities

Services offered by the professional organisations are highly tacit knowledge intensive in nature
Low profit levels

R&D expenditure as a proportion of turnover

Unawareness

Less knowledge

Competences among construction companies

Less incentives
Out-dated skills of
Increasing costs to t
Constantly changin;
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professionals

People have to adapt to a number of changes at a personal and professional level at rapid pace

More mature workers already active in the workforce

Findings of research are published in research journals that are difficult for practitioners to access
Construction organisations providing services are not properly structured to accumulate sufficient
financial capital to invest in research, nor do they have R&D infrastructure

Reported in an academic style that makes them difficult to interpret

Kulatunga et al. (2005)
Pheng &Hua (2002)
Lgwendahl (2000)
Latham (1994)
Fairclough (2002)
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Hughes & O’Rourke (2009)
s & O’Rourke (2009)
nell (2008)
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NCTM (2010)
NZCIC (2006)

NCTM (2010)

289



Appendix — AS: Success factors for academia in research knowledge dissemination

Success Factors for Academia

References

Research Initiation

Partnerships amongst governments, the economic sector and research universities to make new
knowledge linked to development goals

Research conducted in higher education should be more biased towards applied sciences

There should be conceptual research undertaken by researchers, as they will ultimately develop
to be relevant and useful research outcomes for practice. In fact, such research though may not
be immediately usable. will in the lono rmin oradnally nenetrate to the indnetry

Balance the need t

the need to be seer fec lingyestinironswhichtar theasod it the clymuhits
Prioritise __ ﬁﬁ{‘%

More pedagogical ,a&%'( e 40T Orddr [AAKIESs e 1SRRI an
community engage mcitselatt

More ‘research’ ai s yirade e b el el drddAfo k.

nature of industry

Need to play a moic active rolc in relatonship with industiy

Focus not only to overcome global challenges, but also to improve individual industries
Establishing networks of expertise on research

Transfer needs to adopt an end-user perspective therefore researchers should need to have a
proper knowledge dissemination plan

Dissemination plan into initial academic research proposals

Practical relevance

Dissemination exercises have milestones that must be identified and set early

Academic research could be made more useful if its structure and organisation were better
linked to the practical needs of the industry

Clarifying objectives; and how they are translated into the supported activities, while

maintaining flexibility to respond to emerging policy needs

Kassel (2009); Teichler &
Keanrney (2009)
Virolainen (2007)

Barrett & Barrett (2003)

n et al (2003)

& Stensaker (2006)
waite (2005)

(2005)

European Commission (2007)
Marsh, (2010)

Abbott et al,(2008)
Davenport & Prusak (1998
cited Senaratne et al, 2005)
Ordoiiez & Serrat (2009)
Dean & Bowen (1994)
Ordoiiez & Serrat (2009)

EN (2011)

EN (2011)
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Success Factors for Academia Cont. References

Research Execution

Quality researching OECD (2010)

Need to play a more active role in relationship with industry European Commission (2007)
Re-shape in academic research culture with better compatibility with the industry Virolainen (2007)
Establishing networks of expertise on research Abbott et al., (2008)
Research with high dissemination capacity Alker (2008)

Balance the characteristics such as teach-ability, complexity and specificity of research
Improve trust upon research findings

Include summary d
Letters of thanks t
Newsletters to stu
Quality control to
timely

Value creation prc
Academic researcl
linked to the pract
Reduce complexities of research tunding: Research and innovation funding should provide
more added values, increase its leverage effect on other public and private resources and be
used more effectively to support the strategic alignment and pooling of national and regional
funds to avoid duplication. Further, administrative burdens should be lowered by timely grants
Academic research development centres

Research Dissemination

Packaging dissemination techniques

Specialist staff to identify and manage knowledge resources with business potential, i.e. how to
take a new idea to market, resources to make it happen, and to obtain adequate buy-in by all
stakeholders

Establishing networks of expertise on research

Ensuring physical availability of the product to as large a proportion of the target audience

Bogers (2011)

Bogers (2011)

Ordofiez & Serrat (2009)
z & Serrat (2009)
z & Serrat (2009)
z & Serrat (2009)

onn (2007)
[1)

EN (2011)

Havnes & Stensaker (2006)

Meek ( 2009)
European Commission (2007)

Abbott et al., (2008)
Ordoiiez and Serrat (2009)
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Enablers for academia

References

Research Dissemination cont.

Bigger the project and the higher the level of the degree, the more likely it is that research
outcomes that would be worth communicating beyond the basic requirements to the broader

research community

Transfer needs to adopt an end-user perspective therefore researchers should need to have a

proper knowledge dissemination plan

Interactive dissemination process, allowing feedback from audiences according to a cyclical

model of communications flow
Active disseminat
information from
Shared vision and
way of describing
Clearly identify th
understanding, anc
Presented as a ben

ndibhid Svhatlany
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Hays (2007)

Davenport & Prusak (1998
cited Senaratne et al, 2005)
Alker (2008)

zct (2009)
() z & Serrat (2009)

z & Serrat (2009)

z & Serrat (2009)

Communicating tt 007)
reports, theses and research products
Effective communication channels Alker (2008)
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Appendix — A6: Success factors for industry in research knowledge utilisation

Success Factors for Industry

References

Success Factors to be implemented as an Industry

Develop open innovation approaches to R&D

Use public research as a strategic resource

Capacity building to access and use research

Development of procurement

Industry investments out of self-interest or to respond to the demands of clients and government policy
Move beyond the traditional practices to adopt new practices

Research use included in job-d ipti

Skills agenda - the ¢
A network through

Updating knowledg
Development of str:
Success Factors to

Change internal dyr

FAFGPREM I, TaCy 1174

md] lEadershin

o Ortaisalidny td beable 16 resne

Use as criterion for

Combining in-house and external resources

Aim to maximize economic value through intellectual property rights

Asking project managers to identify and report on innovation opportunities

Increase senior management awareness on benefits of external knowledge can bring to the organisation
budgets

Rewarding research-informed decision-making

Organise events with employees returning from a conference to share knowledge to other employees
Develop a mechanism to identify important innovative management practices from research

Offer chances to attend conferences as a reward for deserved employees

Publish, how new knowledge has contributed to improved performance at the personal and/or

organisational level so that there is an explicit cause-and-effect link between being open to knowledge-pull

and adopting an innovation
Knowledge workers

European Commission, (2007)
European Commission, (2007)
Alker, (2008)
Hall &Sandelands (2009)
Koebel et al, (2004)
Kulatunga et al. (2005)
\Tker (2008)
&Sandelands (2009)
(1998)
-atungaet al.,(2010)
&Sandelands (2009)

2 & Murray (2004)

,, (2008)
European Commission, (2007)
European Commission, (2007)
Ward (2003)
Ward (2003)

Alker, (2008)
Ward (2003)
Ward (2003)
Ward (2003)
Ward (2003)

Green, Newcombe, Fernie&
Weller (2004)
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Appendix — A7: Success factors for academic - industry research collaborations

Success Factors to be implemented Collaboratively

References

Collaboration where the interests and values of each partner were articulated in advance and conflict of
interest issues are resolved before legal and business arrangements are established in a contract would
be essential

Incentives in the system that motivates staff and institutional leaders to participate in, or initiate,
development

Undergraduate research more into actual issues in the industry

Communication between researchers, research funders and research users in a number of different ways
Review how researci | ffectivel ] ] 1d activi 1 poli i

Research programs
industry impact and
Joint publications b
Knowledge broker
Embedding researcl
Strategic partnershij
Collaborations and ;
make sure that new
Enhance the researcher-practitioner collaboration to conduct research on problems which are vital for
the construction industry and to find out adoptable solutions

Broadening participation in programmes: The ultimate users of innovations should be involved much
earlier in the process to accelerate and broaden the exploitation of results and to encourage greater
public acceptance

Increasing the competitiveness and societal impact: This would require better uptake and use of results
by companies, investors, public authorities, other researchers and policy makers

Understanding the process and of building systems for innovation

ulinpjem I 1 §3garch

Azhar (2007)

Havnes & Stensaker (2006)

Blackman & Kennedy (2009)
Alker (2008)
Marsh (2010)

2010)

009)

2008)

tal., (2010)

009)

009); Kassel (2009)
Meek (2009); Azhar (2007)

EN (2011)

EN (2011)

Meek (2009)
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Appendix - B: Research Directions from Academic Research for Sustainable
Construction Practice

Research Drivers for Construction Sustainability

Procurement

Design

Innovation

Work force

Better regulation

Climate change

Biodivery

Autom
industr
new techinolo gies

Building better cities
and communities

Meeting the housing
needs

Productivity

Water

Sustainability

Whole life value, Best practices, Supply chain integration
(Vadera et al., 2008)

Build-ability, Purposive, Resource efficient, Sustainable,
Resilient, Adaptable, Attractive, Quality assessment tools
(Vadera et al., 2008)

Enhancing industry’s capacity to innovate (Vadera et al., 2008)

Skills pledges, Training plans, Invest in people or other
business support tools, Continuous professional development,
Lifelong learning (Vadera et al., 2008); Productivity enhancing
mechanization, Modernization, Technology upgrading,
Changes in financing and management practices, Labour
intensive practices, Wages and welfare, Quality consciousness,
Motivation, Awareness, Concern on sustainability issues,
Living habits, Economic pursuits, Global-local
interdependence, Attitude and actions of an individuals,
Consciousness building (Shah, 2002)

Reduction in the administrative burdens (Vadera et al., 2008)

A A bt o Y A e

ssions (Vadera et al.,

| Gonservatop, Enhangemsnt, (Vadera at al )

ods, Up skill
5,  Emerging
echnologies, Appropriate BIM standards (Vadera et al., 2008)

Standards and conformance review, Building Act/Code
(Vadera et al., 2008); Meeting aspirations of residents,
Affordable, Liveable, Vibrant city environments, Integrating
urban planning requirements with individual property rights,
Cities and towns for future needs (Crisp et al., 2012); Land
conservation, Optimal and creative use, Equitable distribution
and reuse of brown field areas, Creative land ownership and
use policy(Shah, 2002)

Population change, Ageing population, Diverse population,
Vulnerable groups, Tenure, Affordability (Vadera et al., 2008)

Industry structure, Productivity measures, Industry processes,
Skills, Technology, Client value, Regulatory environment
(Vadera et al., 2008)

Reduce per capita consumption (Vadera et al., 2008)

Measuring sustainability, Awareness for industry including
benchmarking sector performance from a whole of life
perspective, New technologies(Crisp et al.,2012)
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Research Drivers for Construction Sustainability (Cont.)

Waste

Better buildings

Materials performance

Informal housing

Disaster mitigation

Gender equality

Reduction (Vadera et al., 2008)

Retrofit solutions, Building condition(Flint et al. 2008);
Resilient buildings, Indoor air quality and moisture control,
Insulation and air tightness, Ventilation, Dependably in fire
situations(Crisp et al., 2012); Extending the working life of
buildings(Shah, 2002)

Improvement of traditional materials, viability and
applicability of new and innovative building materials, Best
use of existing materials, Reuse, Indigenous materials, Low
environmental and social impact materials, Performance
Assurance (Vadera et al., 2008)

Settlements in the urban landscape, Recognizing role of the
peoples’ processes in producing them (Shah, 2002)

Protection, Disaster preparedness, Disaster resistant designs
Detailing, technology and construction(Shah, 2002)

Women status as owners, Recognizing their role as users,
Respecting their contribution as producers(Shah, 2002)
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Appendix - C: Survey Questionnaires Samples

Appendix - C1: Questionnaire devised to collect data from academic
researchers under Phase I of data collection
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Appendix - C2: Questionnaire devised to collect data from industry
organisations under Phase I of data collection
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Appendix - C3: Questionnaire devised to collect data from industry
practitioners under Phase I of data collection
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Appendix - D: Survey with Academics— Demographic Data Analysis

Appendix - D1: Analysis of academic sample in terms of positions held by the

respondents

Position Held Code Frequency Percentage
Head of the Department ADI-1 4 13.33%
Professor ADI1-2 1 3.33%
Senior Lecturer ADI1-3 25 83.33%

Appendix - D2: Analysis of academic sample in terms of field of specialisation of

the respondents

Field of Study Code Frequency Percentage
Architecture/Town and Country Planning AD2-1 8 26.67%
Building Economics AD2-2 11 36.67%
Civil/ Technology/ Environmental/ AD2-3 11 36.67%
Infrastructure Engineering

Appendix - D3: Analysis of academic sample in terms of publication efforts

Publication Numher Catecory

<40

40 - 60
>60

[ Cada
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| Freauencv

Percentage

66.67%
23.33%
10.00%




Appendix - E: Survey with Industry Organisations — Demographic Data
Analysis

Appendix - E1: Analysis of industry organisation sample in terms of positions
held by the respondents

Position Held Code Frequency Percentage
General Manager ODI1-1 10 32.26%
Deputy General Manager OD1-2 12 38.71%
Other (Section Head, Chief Engineer, Chief | OD1-3 09 29.03%
Quantity Surveyor)

Appendix - E2: Analysis of industry organisation sample in terms of CIDA
grade of the organisation

CIDA Grade Code Frequency Percentage
C1 OD2-1 19 61.29%
Cc2 0OD2-2 7 22.58%
C3 0OD2-3 5 16.13%

Appendix - E3: Analysis of industry organisation sample in terms of years of
experiennn of the recnondentc

Years aCode [1Fryosan Percentage
0-10 ye €)D3; L 14 45.16%
11-15 OD3-Z 5 16.13%
16-20 yeals==> | 25.81%
Beyon 9.68%
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Appendix - F: Survey with Industry Practitioners — Demographic Data Analysis

Appendix - F1: Analysis of industry practitioner sample in terms of positions

held by the respondents
Position Held Code Frequency Percentage
Quantity Surveyor ID1-1 30 33.33%
Engineer ID1-2 30 33.33%
Architect ID1-3 30 33.33%

Appendix - F2: Analysis of industry practitioner sample in terms of

organisation stakeholder group

Organisation Stakeholder Group Code Frequency Percentage
Contractor ID2-1 45 50.00%
Consultant ID2-2 24 26.67%
Client 1D2-3 21 23.33%

Appendix - F3: Analysis of industry practitioner sample in terms of years of

experience of the respondents
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Years of Experience Category | Code | Frequency Percentage
0-10 ye 65.56%
11-15 years! By 14.44%
16-20 veaid D3~ 10.00%
Beyond 2yEa D3 10.00%




Appendix - G: Analysis of Model - Chain of Knowledge Utilisation

Appendix - G1: Weightings (values as per expanded scale) of stages of Model -
Chain of Knowledge Utilisation

Stage Stage of Research Utilisation Code | Weighting (Based on Stage
Number and Ranking)

1 2 3 4 5
1 Reception DE1 -14 | -7 0 1 8
2 Cognition DE2 -13 16 |0 2 9
3 Reference DE3 -12 | -5 0 3 10
4 Effort DE4 11 14 |0 4 11
5 Adoption DES -10 |3 |0 5 12
6 Implementation DE6 9 12 10 6 13
7 Impact DE7 8 | -1 0 7 14

Appendix - G2: Median and Percentile statistics of Model - Chain of Knowledge
Utilisation as per the results of academic survey data analysis

Statistics
DE1 DE2 DE3 DE4 DE5 DE6 DE7
N Valid 30 30 30 30 30 30 30
Micaino n n n n n 0 0
Median 3.00 3 00 2 2.50 3.00
Percent 3001 .7 2,000 2.00] 00 200  2.00
RLAALL Ao ] LN N ~ HAU p 2.50 3.00
Y000 LG 4.00 4.00
Reliability Statistics
Cronbach's Alpha N of Items
0.613 7
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Appendix - H: Analysis of Pipeline Model of Knowledge Dissemination

Appendix - H1: Weightings (values as per expanded scale) of stages of Pipeline
Model of Knowledge Dissemination

Stage Stage of Research Utilisation Code | Weighting (Based on Stage
Number and Ranking)

1 2 3 4 5
1 Aware Ul -14 | -7 0 1 8
2 Accept U2 -13 16 |0 2 9
3 Locally Applicable U3 -12 | -5 0 3 10
4 Doable U4 1114 |0 4 11
5 Act us -10 | -3 0 5 12
6 Adopt U6 9 |12 |0 6 13
7 Adhere u7 -8 -1 0 7 14

Appendix - H2: Median and Percentile statistics of Pipeline Model of
Knowledge Dissemination as per the results of industry organisation survey

data analysis

Statistics
(9] 1 U2 U3 U4 Us |Ueé u7
N Valid 31 31 31 31 31 |31 31
Missing 0 0 0 0 0 0 0

Median 3.00 |2.00
Percentiles 2§ 0f Movatuw: 2Danke 1.00 |1.00

; 01 | < 3.0 3.00 |2.00

0" 300 ] f 4.00 |4.00

Cronbacii's Alplid 1IN 01 1LEqiS
0.859 7

Appendix - H3: Median and Percentile statistics of Pipeline Model of
Knowledge Dissemination as per the results of industry practitioner survey data

analysis
Statistics
Ul U2 U3 U4 Us |Ué6 U7
N Valid 90 90 90 90 90 |90 90
Missing 0 0 0 0 0 0 0
Median 3.00 |3.00 2.00 |2.00 3.00 |3.00 |2.00
Percentiles 25 2.00 |2.00 200 |1.75 1.00 {2.00 |1.00
50 3.00 |3.00 2.00 |2.00 3.00 |3.00 |2.00
75 4.00 [4.00 3.00 14.00 4.00 [4.00 [4.00
Reliability Statistics
Cronbach's Alpha N of Items
0.871 7
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Appendix - I: Analysis of Internal Barriers for Academics in Dissemination of

Research Knowledge

Appendix - I1: Internal barriers for academics in dissemination of research

knowledge, with assigned codes

Internal Barrier Code
Research culture of the affiliation demanding to involve in either pure or applied | IB1
research

Maintaining traditional research culture while partnering with a commercial 1B2
industry

Increased work load due to raised number of universities, colleges and students IB3
Increasing pressure from stakeholder groups upon quality assurance and 1B4
outcome based education

Tension due to funding mechanisms IB5
Iniquity of rewards for research and teaching 1B6
“Think global, act local” challenge IB7
Time pressure IB8
Poor planning and absence of a proper outcome dissemination strategy IB9
Low success in getting research funds 1B10

Appendix - I2: Median and Percentile statistics of internal barriers for
academics, in dissemination of research knowledge as per the results of

acaden
I RO, o q
iB1 | 1B | B3 | 1k IBS | 'IB 38 | IBY | IB10
N i 3 O 30| 30 30
0 0 0
Median 3.00| 3.00| 4.00| 4.00| 4.00| 3.00| 3.00| 4.00| 3.00| 3.00
Percentiles 25 2.00| 3.00| 4.00| 3.00| 3.00| 2.00| 2.75| 3.00| 2.00| 2.00
50 3.00| 3.00| 4.00| 4.00| 4.00| 3.00| 3.00| 4.00| 3.00| 3.00
75 4.00] 4.00| 5.00| 4.25| 5.00| 4.00| 4.00| 5.00| 4.00| 4.25
Reliability Statistics
Cronbach's Alpha N of Items
0.774 10
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Appendix - I3: Ordinal Regression analysis parameter estimates of internal
barriers for academics, in dissemination of research knowledge as per the
results of academic survey data analysis

Parameter Estimates
95% Confidence
Interval

Std. Lower | Upper

Estimate | Error Wald | df | Sig. | Bound | Bound
Location IBIW 243 361 452 1|.502| -.465 950
IB2W -.242 486 247 1].619| -1.195 712
IB3W 795 350 1171 1|.279 -.645 2.236
IB4W .086 513 .028 1| .867 -.920 1.092
IB5SW -1.094 443  6.104 1].013| -1.962 -.226
IB6W -.385 .506 581 1] .446| -1.376 .606
IB7W -1.751 539 10.565 1|.001]| -2.807 -.695
IBSW .848 805 1.111 1].292| -729 2.426
IBOW 1.424 497 8.224 1] .004 451 2.397
IB1OW .188 .343 .300 1|.584| -.485 .862
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Appendix - J: Analysis of External Barriers for Academics in Dissemination of
Research Knowledge

Appendix - J1: External barriers for academics in dissemination of research
knowledge, with assigned codes

External Barrier Code
Diminishing financial support from public sources for research EB1
Passive and low opportunity for actual research outcome dissemination EB2
Inadequate quality assurance mechanisms for research EB3
Inadequate allocation of resources for research EB4
Lack of autonomy in higher education EB5
Ignorance of fashionable management concepts by practitioners EB6
Effects of research takes long time to get appear even if adopted EB7
Low- and middle- income countries inability in reviewing and preventing low EBS
quality of research programmes

Increased global competition in higher education and research EB9
Indicators of “world-class universities” and “cutting-edge” research reduces the | EB10
chances for less privileged universities

Commercialization of university research EB11
Goals and paradigms of trans-national research driven by the perspectives of EB12
economically advanced countries

Appendix . N ercentile tics £ |l barriers for
acaden 1 f | ’ the results of
acaden

EB |EB |EB [EB [EB| EB |[EB| EB | EB | EB | EB | EB
123|456 7] 8|9 |10]11]12

N Valid 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30| 30
Missing ol ol ol o] of o of o o of o o
Median 4.0[4.0/4.0/4.03.0] 3.00| 4.0{ 3.00{ 3.50|3.50| 3.00 | 4.00
Percentiles 25 3.0/3.0/3.0/3.0{ 1.0] 2.00| 3.0| 2.00| 2.00|2.00| 2.00| 3.00
50 40]4.0]4.0(4.0/3.0] 3.00|4.0| 3.00| 3.50|3.50| 3.00| 4.00

75 4.0[4.0/5.0/5.0/4.0] 425|5.0| 4.25| 4.25]4.00| 4.00| 5.00

Reliability Statistics
Cronbach's Alpha N of Items
0.793 12
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Appendix - J3: Ordinal Regression analysis parameter estimates of external
barriers for academics, in dissemination of research knowledge as per the
results of academic survey data analysis

Parameter Estimates

95% Confidence Interval

Std. Lower Upper

Estimate | Error | Wald | df | Sig. Bound Bound
Threshold EBIW -265| .566 219 1] .640 -1.375 .845
EB2W 316| 478 438 1] .508 -.621 1.254
EB3W -1.414| .581| 5.922| 1] .015 -2.553 -.275
EB4W .044| 397 012 1] .912 -734 821
EB5W 5700 466 1.498| 1| .221 -.343 1.484
EB6W A15|  .486 056 1] .813 -.837 1.067
EB7W .084| 458 034 1| .855 -.814 982
EB8W -762| .388| 3.844| 1] .050 -1.523 .000
EB9W 1.835| .739| 6.162| 1] .013 .386 3.284
EB10W -2.495( .731| 11.651| 1] .001 -3.927 -1.062
EB11W =750 475| 2493 1] .114 -1.681 181
EB12W 2.260| .556| 16.502| 1| .000 1.170 3.351
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Appendix - K: Analysis of Internal Barriers for Construction Industry in

Utilisation of Research Knowledge

Appendix - K1: Internal barriers for construction industry in utilisation of

research knowledge, with assigned codes

Internal Barrier Code
Lack of skilled people to promote innovations BWI
Research outcome capturing is difficult as it is tacit knowledge intensive BW2
Link between research & development and profit levels is not visible BW3
Unawareness due to research outcome not reaching the industry Bw4
Competition among construction companies being highly price based BW6
Less incentives for interest on research & development activities BW7
Out-dated skills of professionals failing to match with requirements of BWS
innovations

High cost of training employees to match with requirements of innovations BW9
Constantly changing team compositions disturbs information flow and methods | BW10
of innovation diffusion

Academic research more focused on subjects which are not crucial for the BWI11
construction industry

Poor organisational learning orientation BWI12
Challenging requirement of adapting to a number of personal and professional BWI13
changes at a rapid pace

No proper structure to accumulate financial capital to invest in research BW14
Resear : ma terpre BWI5

Appenc

i\l barriers for

constructic ‘ r the results of

industry organisation survey data analysis

Statistics

B/ B|B|B|B| B B B/  B|B|B|B|B | B |B
W WHWIWIWIW W W W W W W[W W W
12|34 |56 |7 /(8|9 (10/11(12(13|14]|15
N Valid 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31
Missing| O O Of O| Of O] O O O] Of O Of O Of O
Median 40[4.0(4.0/4.0|/3.0/4.0{4.0{4.0]/4.0{4.0/4.0/4.0/4.0/4.0(4.0
Percenti 25 2.0[2.0(20(3.0/2.0/2.0(3.0{2.0]/2.0[2.0]{2.0]/2.0|3.0(2.0(2.0
les 50 40[4.0[4.0/4.0|13.0/4.0{4.0{4.0[4.0[4.0{4.0|4.0/4.0/4.0(4.0
75 50[4.0[4.0/50|4.0/4.0/4.0/50]4.0/5.0/5.0/4.0/5.014.0(5.0

Reliability Statistics

Cronbach's Alpha N of Items

0.819 15
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Appendix - K3: Median and Percentile statistics of internal barriers for
construction industry, in utilisation of research knowledge as per the results of
industry practitioner survey data analysis

Statistics
B | B B/ B|B|B/B|B/B B/  B|B|B| B |B
W WW W WWWW W W W W W| W | W
1 | 2|34 |/5|6|7 8|9 (10({11(12|13| 14 |15
N Valid 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90
nMngSlooooooooooooooo
Median 4.00[4.0[4.0{4.0/4.0/4.0/4.0{4.0[4.0{4.0/4.0|/4.0/4.0|4.00|3.0
Percenti 25 2.75(2.0(2.0({20(3.0/3.0/3.0/3.0/2.0{2.0[2.0(3.0/2.0| 2.00|2.0
les 50 4.00(4.0[4.0{4.0|/4.0/4.0/4.0{4.0{4.0{4.0/4.0|/4.0/4.0|4.00|3.0
75 5.00(4.0[4.0[5.0[5.0[5.0/5.0/4.0/4.0{4.0[5.0(4.0|4.0| 4.254.0
Reliability Statistics
Cronbach's Alpha N of Items
0.868 15

Appendix - K4: Ordinal Regression analysis parameter estimates of internal

barriers for construction industry, in utilisation of research knowledge as per
the res: ki Lrh Preanisation RUEvey data analyyis
_@; ‘ PAri@ees B5tIAERES
tv? fidence Interval
— : Upper
Lsliiiate | Liioi Wala | di | Sig. Bouiid Bound
Location BWIW -.179 .386 214 1] .644 -.935 578
BW2w 352 466 573 1) .449 -.560 1.265
BW3wW 341 475 S16| 1| 473 -.590 1.272
BW4wW 1.227 622 3.894| 1| .048 .008 2.445
BW5W -1.857 496| 14.031| 1| .000 -2.829 -.886
BW6wW -1.658 495| 11.206| 1| .001 -2.628 -.687
BW7TW 1.684 502 11.251 1| .001 .700 2.668
BWSW -.599 427 1.970| 1| .160 -1.437 238
BWowW -.486 384 1.601| 1] .206 -1.239 267
BW10W 430 349 1.519] 1| .218 -254 1.115
BWI11W 1.622 451 12910 1| .000 737 2.506
BWI12wW 532 3531 2275 1] .131 -.159 1.223
BWI13W -1.655 472 12.274| 1] .000 -2.580 -.729
BW14W 1.076 436 6.100| 1| .014 222 1.930
BWI15W 490 405 1.465| 1| .226 -.304 1.284
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Appendix - K5: Ordinal Regression analysis parameter estimates of internal
barriers for construction industry, in utilisation of research knowledge as per
the results of industry practitioner survey data analysis

Parameter Estimates

Std. 95% Confidence Interval

Estimate| Error | Wald | df | Sig. | Lower Bound | Upper Bound

Location BWI1W -100| .196| .262| 1| .609 -484 284
BW2W 341 .210| 2.650| 1| .104 -.070 753
BW3W 012 184 .004| 1| .948 -.349 373
BW4wW -214| 232 .851| 1| .356 -.669 241
BW5W -097| 232 .175| 1| .676 -.551 358
BW6W -042| .187| .050| 1| .823 -.408 324
BW7W - 181 .205| 774 1| .379 -.583 222
BWSW 89| .285| 441 1| .506 -.369 747
BWIOW -309| .180| 2.950| 1| .086 -.661 044
BWI10W .624| 214| 8.530| 1| .003 205 1.043
BWI11W 09| 168 424 1| 515 -.220 438
BWI2W -2941 201 2.145| 1| .143 -.687 .099
BWI13W A73 ) 197 775 1] 379 -213 .559
BWI14W 21 226 287 1| .592 -321 563
BWI5S5W 050 .183| .074| 1| .786 -.308 408
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Appendix - L: Analysis of External Barriers for Construction Industry in
Utilisation of Research Knowledge

Appendix - L1: External barriers for construction industry in utilisation of
research knowledge, with assigned codes

External Barriers Code
Difficulties in going ahead with current construction industry development BBI1
trends

Reluctance to invest on research BB2
Ignorance of good quality academic research BB3
Educational research does not often lead directly to practical advances BB4
Low attention given to construction product quality BBS
Less funded/consulted research being low influential/useful BB6
Very unique nature of construction industry BB7
Ignorance of the knowledge worker and importance of skills agenda BBS
Highly fragmented nature of construction industry BB9
Complexity of construction industry production process BB10
“One off” nature of many construction projects BBI11
Clients interest of 'lowest-price criteria' to award contracts BB12
Slow pace of development in construction sector BB13
Low responsiveness to change BB14
Lack of investment on R&D by the industry BBI15
ResearAL A1trAec nre srnrantical #4 110m 11 renl 13FA ~AAnotrr1AtT AR u“,\:,\,\&f; BB16
Industr ks ship ) ards ) developmg BB17
Industr A, PSR AR AN AIR LV ER RS cLf vy el BB18
Industr pigs@Rtthd desRauipll BB19
Industry s LiQeus Ng DI BB20
Limited resotirc I I BB21
Risk averse nature of the construction industry BB22
Industry mind-set that academic research is not directly usable and valid BB23
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Appendix - L2: Median and Percentile statistics of external barriers for construction industry, in utilisation of research
knowledge as per the results of industry organisation survey data analysis

Statistics
BB |BB |BB |BB |BB (BB |BB |BB |BB |BB |BB |BB |BB |[BB |BB |BB |BB |BB |BB |[BB |BB |BB| BB
1123456 |7 8|9 (1011|1213 |14 |15|16|17 18|19 |20 (21 |22| 23
N Valid 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31
Missing 0| 0| Ol Of O O| O| O| O Of Of O] O| O| O Of Of Of O O O of o
Median 4.0(4.0(4.0/3.0/2.0(2.0({3.0/4.0{3.0/3.0/4.0/3.0{4.0[4.0(4.0{4.0/4.0|/4.0/4.0{4.0/4.0/4.0] 4.0
Percentiles 25 2.0(2.0(2.0(2.0]|2.0/2.0/2.0({2.0(2.0]2.0(2.0/2.0/2.0{2.0[2.0]{2.0[{2.0/4.0|/2.0(2.0][3.0{2.0] 2.0
50 40(4.0(4.0/3.0/2.0(2.0{3.0/4.0/3.0/3.0/4.0/3.0{4.0[4.0/4.0{4.0/4.0|/4.0/4.0{4.0[4.0/4.0] 4.0
75 4.0[5.0[5.0]/50/4.0/3.0{40]/4.0{4.0{4.0/4.0/4.0/4.0/5.0[/5.0/5.0/4.0|/5.0/4.0{4.0[4.0(4.0| 4.0

Cronbach's Alpha [ ¥ Viileois g \ E of Itemg : i

0.733 o, -

Appendix - L3: M l@ entite statisiics of [exierpal hak¥iefSy{erceonstiueion d - in utilisation of research

knowledge as per t| eﬂlﬂﬁféf '

i
—

T e

}B | BB | BB |BB | BB |BB |BB
1 |12 ]13 45|67 8|9 (10|11 |12 (13|14 |15|16 |17 (18 (19|20 |21 |22 |23
N Valid 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90
Missing 0| 0/ 0| 0| 0| Of Of O O] O O O] O] Of Ol O] O] 0| O] Of Oof 0| O
Median 30(4.0/4.0/4.0{3.0/3.0{4.0/3.0/4.0|/3.0/3.0{4.0/4.0{4.0(4.0/3.0|/4.0/4.0{3.0[4.0{4.0|4.0|4.0
Percentiles 25 20(2.0|3.0/2.0{2.0/2.0{2.0(2.0/2.0/2.0{2.0{2.0/2.0{3.0{3.0/2.0|2.0/2.0{2.0/3.0{2.0|2.0]|2.0
50 30(4.0/4.0/4.0{3.0/3.0/4.0(3.0/4.0|/3.0/3.0{4.0/4.0{4.0(4.0/3.0|/4.0/4.0/3.0[/4.0{4.0|4.0|4.0
75 4.015.0/4.0[4.0/4.0]4.0/4.0{4.0/4.0/4.0/4.0/4.0/4.0/4.0/5.0/4.0[/4.0/4.0/4.0/5.0{4.0/4.0[4.0
Reliability Statistics
Cronbach's Alpha N of Items
0.869 23
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Appendix - L4: Ordinal Regression analysis parameter estimates of external
barriers for construction industry, in utilisation of research knowledge as per
the results of industry organisation survey data analysis

Parameter Estimates

95% Confidence Interval

Std. Lower Upper

Estimate | Error | Wald | df | Sig. Bound Bound
Location BBIW -7.336 | 2.003| 13.414| 1] .000 -11.261 -3.410
BB2W 2.649| .792| 11.194| 1| .001 1.097 4.201
BB3W 3.326| 1.411| 5.555| 1] .018 .560 6.092
BB4W 5.501| 1.976| 7.746| 1] .005 1.627 9.374
BB5W 781 1.588 2421 1] .623 -2.331 3.893
BB6W -6.503| 2.130| 9.323| 1] .002 -10.677 -2.329
BB7TW -2.763| 1.177| 5.506| 1] .019 -5.071 -455
BB8W 2.306| 1.906| 1.465| 1| .226 -1.429 6.042
BBOW -8.485| 3.680| 5.318| 1] .021 -15.697 -1.274
BB10W 9.561| 2.935| 10.609| 1] .001 3.808 15.315
BB11W -4.850| 1.871| 6.719| 1] .010 -8.517 -1.183
BB12W 13.083| 3.865| 11.460| 1] .001 5.508 20.658
BB13W -3.384| 1.123] 9.084| 1| .003 -5.585 -1.184
BB14W 055 578 009 1| .924 -1.078 1.189
DD 1LY 1 0N 1972789 1 709 1 10N A /159 .845
3B ) 3%/ . ; | 78 -4.252
} Et( I L1 Y VK AN 1 ALY I3 WY EP1 | ‘66 8139
’@?‘ lecteonse D hascs EsoB)issertntil 66 21.085
B L SAR0 2523 11 76 13.365
BB 2.1037] "1.536 07 5.113
uuuuuu 5.394| 2.050 6.924| 1| .009 9.411 -1.376
BB22W ‘ —5.667‘ 2.745| 4.262 1‘ .039 -11.047 -.287
BB23W -603| 915 434 1] .510 -2.397 1.191

332



Appendix - L5: Ordinal Regression analysis parameter estimates of external
barriers for construction industry, in utilisation of research knowledge as per
the results of industry practitioner survey data analysis

Parameter Estimates

95% Confidence Interval

Lower Upper

Estimate | Std. Error | Wald | df | Sig. Bound Bound
Location BB1W 288 1791 2599 1] .107 -.062 .638
BB2W -.125 208 | 364 1| .547 -.532 282
BB3W -.509 237 4.604( 1) .032 -.973 -.044
BB4W -.014 1941 006 1| .941 -.395 .366
BB5W .058 A750 109 1) .741 -.285 400
BB6W =222 196 1.281] 1] .258 -.606 162
BB7W -.190 227 702 1) .402 -.635 255
BB8W 119 240 245 1) .621 -.351 .589
BBOW 438 249| 3.083( 1| .079 -.051 926
BB10W .056 178 098 1| .754 -.293 404
BB11W -.039 229 .029| 1] .865 -487 409
BB12W -.014 1751 .006( 1| .936 -.357 329
BB13W 513 2221 5.318] 1] .021 .077 948
BB14W -.646 2531 6.545( 1) .011 -1.142 -.151
BB15W .370 248 | 2.223| 1| .136 -.116 .856
BB16W -.203 211 9251 11 .336 -.618 211
: 73 420
BB 303 [vboratasya, 1109z 58 697
€0k 2 e 2| 91 678
BB 28 400
B v 16 66 623
14 498
BB23W|  -018] 227 .006] 1] .936] -463 427

333




Appendix - M: Analysis of Success Factors of Research Initiation for Academia,

in Dissemination of Research Knowledge

Appendix - MI1: Success factors of research initiation for academia, in

dissemination of research knowledge, with assigned codes

Success Factors of Research Initiation Code
Create new knowledge linked to development goals WwIl
Select research more biased towards applied sciences WI2
Undertake conceptual research with the ability to gradually penetrate to the WI3
industry

Give the correct priority to the research W4
Select research more related to the teaching discipline of the academic WIS
Focus not only on global challenges, but also on individual industries WI8
Establish networks of expertise on research WI9
Consider end-user perspective in planning knowledge dissemination WI10
Add a dissemination plan into initial academic research proposals WII1

Appendix - M2: Median and Percentile statistics of success factors of research
initiation for academia, in dissemination of research knowledge as per the

results of academic survey data analysis

[ W2 S NI 0 WA B IS WL6 S WY T2 anitsi | 9| WI10 | WI11
N WacttBnicTheids £0Dislertafi 0 30 30
(0 0 0 0 0
Median aovwoblbsmut.acolk 0| 4.00| 4.00
Percent 0] 3.00| 3.75
les 50 4.00( 4.00| 4.00| 4.00| 4.00| 4.00| 4.50| 4.00| 4.00| 4.00| 4.00
75 5.00| 5.00] 5.00| 5.00| 4.25| 5.00| 5.00| 5.00| 5.00] 5.00] 5.00
Reliability Statistics
Cronbach's Alpha N of Items
0.060 11
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Appendix - M3: Ordinal Regression analysis parameter estimates of success
factors of research initiation for academia, in dissemination of research
knowledge as per the results of academic survey data analysis

Parameter Estimates

95% Confidence Interval

Std. Lower Upper

Estimate | Error | Wald | df | Sig. Bound Bound
Threshold WIIW 274 483 322 1] .570 -.672 1.220
WI2W 237 498 | 227 1| .634 -.738 1.213
WI3W =312 339 .845| 1] .358 -976 353
WIi4wW -.856 440 3.780| 1] .052 -1.719 .007
WISW -.827 S13| 2592 1] .107 -1.833 .180
WI6W -.850 581 2.144| 11| .143 -1.988 288
WITW -1.331 609 4.775| 1] .029 -2.525 -.137
WISW =572 487 1.379| 1] .240 -1.527 .383
WIOW 3.7421 1.210| 9.558| 1] .002 1.370 6.114
WI10W -.246 496| .246| 1| .620 -1.219 726
WITIW 1.585 .573| 7.658| 1] .006 462 2.708
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Appendix - N: Analysis of Success Factors of Research Execution for Academia,
in Dissemination of Research Knowledge

Appendix - NI1: Success factors of research execution for academia, in
dissemination of research knowledge, with assigned codes

Success Factors of Research Execution Code
Maintain required quality of research WP1
Balance teach-ability, complexity and specificity of research WP2
Follow a clear method based on research methodology WP3
Include summary documents WP4
Send affiliation authorized thanking letters to study participants WP5
Send newsletters to study participants WP6
Treat research as a value creation process by being ethical WP7
Reduce complications and administrative burdens of research funding WP8
Establish academic research development centres WP9

Appendix - N2: Median and Percentile statistics of success factors of research
execution for academia, in dissemination of research knowledge as per the
results of academic survey data analysis

Statistics

WP8 | WP9
N { ;L»J 306 30 A0 Pt 19 1/ ) 30 30
és@; : | 0| | : Q) | L ) 0 O
Median \ e/ 50190 edht O 001519 )| 500/  5.00
Percentilestez®®  Wwow lib.onrt. aodl )| 400 4.00
)| 5.00 5.00
75 | 5.00] 5.00] 5.00] 5.00| 5.00] 5.00] 5.00| 5.00 5.00

Reliability Statistics

Cronbach's Alpha N of Items

0.597 9

336



Appendix - N3: Ordinal Regression analysis parameter estimates of success
factors of research execution for academia, in dissemination of research
knowledge as per the results of academic survey data analysis

Parameter Estimates

Std. 95% Confidence Interval

Estimate | Error | Wald | df | Sig. | Lower Bound | Upper Bound

Location WPIW 057| .461| .015 1] .902 -.848 961
WP2W .088| .456| .037| 1] .846 -.805 982
WP3W 585 571 1.049| 1] .306 -.534 1.704
WP4W 238 | 414 .329| 1] .566 -.574 1.049
WP5W 82| 423 185 1] .667 -.647 1.011
WP6W -114| 409 .078| 1] .780 -916 .688
WPTW 316 .728| .188| 1| .664 -1.110 1.742
WP8W -780| .815| 915| 1] .339 -2.378 818
WPOW -107| .552| .037| 1] .847 -1.189 975
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Appendix - O: Analysis of Success Factors of Research Dissemination for
Academia

Appendix - O1: Success factors of research dissemination for academia, with
assigned codes

Success factors of Research Dissemination Code
Use multiple dissemination techniques WD1
Recruit specialist staff with business potential to manage knowledge resources WD2
Put stronger efforts to communicate outcomes of higher level research to a WwD3
broader community

Ensure availability of the product to the target audience WD4
Allow for feedback from audiences WD5
In dissemination, tailor research findings to a target audience to increase use of WD6
research in policy making

Present research outcome as a benefit or a solution to a problem WD7

Appendix - O2: Median and Percentile statistics of success factors of research
dissemination for academia as per the results of academic survey data analysis

Statistics

| WD1 | WD2 | WD3 | WD4 | WD5 | WD6 | WD7
N ' ' ' ' ' 0 30 30
Nssiang (;l x 2 (v 0 0 0
Median | 0| 4.00| 4.00
Percent and />34 L6 0| 4.00| 3.00
5 40 0| 4.00| 4.00
0| 5.00] 5.00

Reliability Statistics

Cronbach's Alpha N of Items

0.647 7

Appendix - O3: Ordinal Regression analysis parameter estimates of success
factors of research execution for academia, in dissemination of research
knowledge as per the results of academic survey data analysis

Parameter Estimates

Std. 95% Confidence Interval

Estimate | Error| Wald | df | Sig. | Lower Bound | Upper Bound

Location WDIW - 159| .548| .085| 1].771 -1.235 916
WD2W 34| 411| .106| 1| .745 -.672 939

WD3W 706 503 1.969| 1] .161 -.280 1.693

WD4wW 527 559 .889| 1] .346 -.569 1.622

WD5W -1.312 726 3.262| 1] .071 -2.736 112

WD6W 1.108| .535| 4.288| 1| .038 .059 2.157

WD7W A31 371 .125| 1] .724 -.596 .857
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Appendix - P: Analysis of Success Factors of Research Utilisation, to be
Implemented Internally by Construction Industry

Appendix - P1: Success factors of research utilisation, to be implemented
internally by construction industry, with assigned codes

Success Factors to be implemented Internally Code

Change internal dynamics of construction organisations to be able to respond WWi1
to change

Use research literacy as a criterion for staff appraisal Ww2
Combine in-house and external resources WWw3
Aim to maximize economic value through intellectual property Ww4
Ask project managers to identify and report on innovation opportunities WW5

Increase senior management's awareness on benefits of external knowledge can | WW6
bring to organisation budgets
Reward research-informed decision-making WW7
Organise events with employees returning from a conference to share WWS
knowledge to other employees
Develop a mechanism to identify important innovative management practices WW9
from research
Offer chances to attend conferences as a reward for deserved employees WWI10
Share how new knowledge has contributed to improved performance to create | WW11
an explicit cause-and-effect link within the organisation
Promote the concent of knowledge worker' WWI12

Appendix3&d2; Medidnl End1 Pel ¢ stalistkSCotincdes ors of research
A
utilisat wplementednintaonti stry as per the
results
Statistics
W W W W W W W W W W W W
W W W W W W W W W W W W
12|34 |5|6|7 8|9 |10(11]12
N Valid 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31| 31
Missing 0| 0| 0| 0| O/ O Of Of Of Of O] O
Median 4.0/3.0/4.0/4.0/4.0/4.0/4.0(4.0/4.0{4.0/4.0/4.0
Percentiles 25 3.0/2.0/2.0/2.0{4.0{3.0{4.0/2.0|3.0/3.0/2.0/4.0
50 4.0/3.0/4.0/4.0/4.0/4.0/4.0(4.0/4.0{4.0/4.0/4.0
75 5.0/4.0[/4.0[5.0[5.0/5.0[5.0/5.0/4.0/5.0/5.0/5.0
Reliability Statistics
Cronbach's Alpha N of Items
0.877 12
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Appendix - P3: Median and Percentile statistics of success factors of research
utilisation, to be implemented internally by construction industry as per the
results of industry practitioner survey data analysis

Statistics
W W W W W W W | W W W W | W
W W W W W W W | W W W W | W
1 2 3 4 5 6 7 8 9 10 | 11 | 12
N Valid 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90
Missi
0 0 0 0 0 0 0 0 0 0 0 0
ng
Median 4.00| 3.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00
Perce 25 3.00| 2.00| 2.75| 3.00| 3.00| 2.00| 3.00| 2.00| 3.00| 3.00| 3.00| 3.00
ntiles 50 4.00| 3.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00
75 4.00| 4.00| 4.00| 4.00| 4.00| 5.00| 4.00| 5.00| 4.25| 4.00| 4.00| 5.00
Reliability Statistics
Cronbach's Alpha N of Items
0.885 12
J"é;i\'?).
AppendixJEW; Ordingl Resressjon .analysis parameter ates of success
TN .
factors “"!‘%P af ) )y construction
industry as per nalysis
Parameter Estimates
95% Confidence Interval
Std. Lower Upper
Estimate | Error | Wald | df | Sig. Bound Bound
Location WWIW -.760 A427| 3.162| 1| .075 -1.598 078
Ww2w 187 310 .366| 1| .545 -420 794
WW3wW .659 352 3.515| 1 .061 -.030 1.348
WW4w .658 A408| 2.599| 1] .107 -.142 1.457
WW5w -.286 524 298| 1| .585 -1.312 740
WwWew 713 401 3.163| 1| .075 -.073 1.499
WW7W -.321 497 418 1] .518 -1.296 .653
WWSW -574 361 2.529| 1| .112 -1.281 133
WWow 435 406| 1.146| 1| .284 -.361 1.231
WWI10W 107 A51| .057| 1| .812 =777 992
WWI11W -.048 345 .020| 1| .889 -724 .628
WWI12W -.548 A453| 1.466| 1| .226 -1.435 339
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Appendix - P5: Ordinal Regression analysis parameter estimates of success
factors of research utilisation, to be implemented internally by construction
industry as per the results of industry practitioner survey data analysis

Parameter Estimates

95% Confidence Interval

Std. Lower Upper

Estimate | Error | Wald | df | Sig. Bound Bound
Location WWIW 354 214 2719 1] .099 -.067 774
WW2wW .095 189 256 1| .613 -274 465
WW3wW -.329 2321 2.008| 1| .156 -.783 126
WWwW4w -.193 240 642 1] .423 -.664 279
WW5W .019 261 .005| 1| .941 -.492 530
WW6ewW .063 221 .082| 1|.774 -.370 497
WW7W 261 238 | 1.196| 1] .274 -.206 727
WWEW -.504 361 2529 1] .112 -.281 133
WWowW .058 2121 .075] 1) .784 -.357 473
WWI10W .018 2041 .008| 1|.930 -.383 419
WWI11W .079 245 .103| 1] .748 -.402 .559
WW12W -.087 2221 152 1| .697 -.522 .349
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Appendix - Q: Analysis of Success Factors of Research Utilisation for
Construction Industry, to be Implemented Externally

Appendix - Q1: Success factors of research utilisation for construction industry,
to be implemented externally, with assigned codes

Success Factors to be Implemented Externally Code
Develop approaches to promote Research and Development WBI
Encourage industry to use research as a strategic resource WB2
Direct industry in capacity building to access research WB3
Encourage industry investments on research WB4
Develop more innovative management friendly procurement methods WB5
Move beyond the traditional practices to adopt new practices WB6
Include research soundness into job-descriptions WB7
Increase the ability to attract, retain and develop skilled people WBS
Create networks with other/foreign industries to collaborate in developing WB9
construction management skills

Update knowledge of the workers in line with the new knowledge generation WBI10
Develop strategic and professional leadership for research and development WBI1
through industry professional bodies

Appendix - Q2: Median and Percentile statistics of success factors of research

utilisat ally as per the
results g&, ordavitsation SurveDdatalavial veis
vewwwi1pwart walk B | WB | WB
' 10 11
N Valid 31| 31} 31| 31| 31| 31| 31| 31 31 31 31
Missing 0 0 0 0 0 0 0 0 0 0 0
Median 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00
Percenti 25 3.00| 2.00| 3.00| 3.00| 3.00| 2.00| 2.00| 2.00| 4.00| 2.00| 3.00
les 50 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00
75 5.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 5.00f 5.00| 5.00| 5.00

Reliability Statistics
Cronbach's Alpha N of Items

0.781 11
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Appendix - Q3: Median and Percentile statistics of success factors of research
utilisation for construction industry, to be implemented externally as per the
results of industry practitioner survey data analysis

Statistics

WB | WB | WB | WB | WB | WB | WB | WB | WB|WB | WB
1 2 3 4 5 6 7 8 9 10 | 11
N Valid 90| 90| 90| 90| 90| 90| 90| 90| 90| 90| 90
Missing 0 0 0 0 0 0 0 0 0 0 0
Median 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00
Percentiles 25 3.00| 3.00| 3.00| 3.00| 3.00| 3.00| 2.00| 2.00| 3.00| 3.00| 3.00
50 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00| 4.00
75 4.25] 4.00| 5.00| 5.00| 5.00| 4.00| 4.00| 5.00| 5.00| 4.00| 4.00

Reliability Statistics

Cronbach's Alpha N of Items

0.899 11

Appendix - Q4: Ordinal Regression analysis parameter estimates of success
factors of research utilisation for construction industry, to be implemented

externally as per the results of industry organisation survey data analysis

=

fidence Interval

i ong Upper

stimate & Hrrg Bound
Locati SC 46 .819
WB2W 780 439 3.156| 1] .076 -.081 1.642
WB3W -.027 438 .004| 1|.950 -.887 .832
WB4W -.257 393 427 1| .514 -1.027 S14
WB5W 564 362 2434 1] .119 -.145 1.273
WB6W -.370 298| 1.535| 1] .215 -.954 215
WB7W 210 419 252 1| .616 -611 1.031
WB8W -465 451 1.061| 1] .303 -1.349 419
WBOW 240 468 .263| 1] .608 -.678 1.157
WBI10W .022 318 .005| 1| .944 -.602 .646
WBI1W -.399 323| 1.521| 1] .218 -1.032 235
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Appendix - QS5: Ordinal Regression analysis parameter estimates of success
factors of research utilisation for construction industry, to be implemented
externally as per the results of industry practitioner survey data analysis

Parameter estimates

95% Confidence Interval

Std. Lower Upper

Estimate | Error | Wald | df | Sig. Bound Bound
Location WBIW 195 228 738 1] .390 -251 .641
WB2W -.283 2341 1.453| 1] .228 -742 177
WB3W -.101 219 213 1| .644 -.531 .329
WB4W -.128 225 323 1] .570 -.570 314
WB5SW -.331 237| 1.955| 1| .162 -795 133
WB6W -.303 231 1.712) 1| .191 -.756 151
WB7TW .399 83| 4753 1] .029 .040 758
WB8W 474 220 4.647| 1] .031 .043 904
WBOW 127 232 300 1| .584 -.327 581
WB10W -.113 2471 210 1| .646 -.597 371
WBI11W A11 218| 258 1] .612 -.316 .538
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Appendix - R: Analysis of Success Factors to be Implemented by Academia and
Construction Industry together for Research Collaborations

Appendix - RI1: Success factors to be implemented by academia and
construction industry together for research collaborations, with assigned codes

Success Factors to be Implemented together Code
Resolve conflict of interest issues before legal and business arrangements WT1
Introduce incentives to motivates staff and institutional leaders to participate in, | WT2
or initiate, research collaborations

Direct student research more into actual issues in the industry WT3
Increase communication between researchers, research funders and research WT4
users

Review how research can be more effectively connected to real-world activity WTS5
and policy setting

Judge research programmes by industry impact and tangible benefit WT6
Promote joint publications between university researchers and practitioners in WT7
industry and governing bodies

Practice the concept of knowledge brokering : an intermediary to develop WTS
relationships between producers and users of knowledge

Embed researchers within companies as part of existing research activity WT9
Create strategic partnerships - formal alliance to help each other in achieving WTI10
aims which cannot be achieved alone

Promote collaborations amongst governments, economic sector and research WTI11
univer: I

Enhanc brddiiviCE & EP1IBborwtioR dd 1ddYidy chidsdafthl Kia WTI12
proble PRectiorHe" Theses & D

Appendix - R2: Median and Parcentile stalislics of success factors to be
implemented by academia and construction industry together for research
collaborations as per the results of academic survey data analysis

Statistics
WT |WT |WT | WT | WT | WT | WT | WT | WT | WT | WT | WT
1 2 3 4 5 6 7 8 9 10 11 | 12
N Valid 301 30| 29| 30| 30| 30| 30| 30| 29 301 30| 30
Missing 0 0 1 0 0 0 0 0 1 0 0 0
Median 4.00{5.00{4.00]5.00{4.00(4.00|4.00{4.00|3.00| 5.00| 5.00| 5.00
Percenti 25 3.00{4.00{4.00|4.00|3.00|3.00{3.00{3.00({3.00| 4.00| 4.00| 4.00
les 50 4.00{5.00|4.00|5.00{4.00(4.00|4.00{4.00|3.00] 5.00| 5.00| 5.00
75 5.00{5.00({5.00|5.00|5.00|5.00|{5.00{5.00{4.00| 5.00| 5.00| 5.00

Reliability Statistics
Cronbach's Alpha N of Items

0.664 12
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Appendix - R3: Median and Percentile statistics of success factors to be
implemented by academia and construction industry together for research
collaborations as per the results of industry organisation survey data analysis

Statistics
WIW W W WWIW W W W W W
T, T, T|T, T|T|T|T| T|T|T|T
12|13 /4]5]6 |7 8|9 |10]11]12
N Valid 31| 31] 31| 31| 31| 31| 31| 31| 31| 31| 31| 31
Missing 0f 0| 0| 0| O] O Of O O] O O] O
Median 4.0(4.0[4.0(4.0(4.0|4.0|4.0|4.0/4.0/4.0(4.0/4.0
Percentiles 25 3.0(2.0/2.0/3.0/3.0/2.0{3.0/2.0|2.0|2.013.0]{2.0
50 4.0(4.0/4.0(4.0/4.0|4.0|/4.0/4.0/4.0[4.0(4.0/4.0
75 5.0/5.0/5.0/5.0/5.0/5.0/5.0/5.0[5.0/5.0]5.0]5.0
Reliability Statistics
Cronbach's Alpha N of Items
0.930 12

Appendix - R4: Median and Percentile statistics of success factors to be
implemnnfol‘ hy acadamia and conctriietion indictery fnnofhnr for research

collabo £l results of ingdustry practitioner, suryey data analysis
Sskadshicy ;
1 WT | WT | WT
- : 5 10 | 11 | 12
N Valid 90| 90| 90| 90| 90| 90| 90| 90|, 90| 90| 90| 90
Missing 0 0 0 0 0 0 0 0 0 0 0 0
Median 4.0014.00|4.00|4.00|3.50(4.00|4.00| 3.00| 4.00| 4.00| 4.00| 4.00
Perce 25 3.00|3.00|3.00|3.00| 3.00| 3.00{ 3.00| 2.00| 3.00| 3.00| 3.00| 3.00
ntiles 50 4.0014.00|4.00({4.00(3.50(4.00|4.00| 3.00| 4.00| 4.00| 4.00| 4.00
75 4.00]5.00]5.00|4.00|5.00|5.00|5.00| 4.00| 4.00| 4.00| 5.00| 4.00
Reliability Statistics
Cronbach's Alpha N of Items
0.918 12
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Appendix - RS: Ordinal Regression analysis parameter estimates of success
factors to be implemented by academia and construction industry together for
research collaborations as per the results of academic survey data analysis

Parameter Estimates

95% Confidence Interval
Std. Lower Upper
Estimate | Error | Wald | df | Sig. Bound Bound
Location WTIW .085 468 .033| 1| .856 -.832 1.001
WT2W -.289 493 344 1| .558 -1.254 .677
WT3W -219 594 36| 1| .712 -1.382 944
WT4W -.559 .638 768 | 1| .381 -1.808 691
WT5W -1.657 7021 5571 1].018 -3.032 -.281
WT6W 1.341 895| 2.246| 1| .134 -413 3.095
WTTW 592 470 1.587| 1| .208 -.329 1.513
WTSW 1.333 4221 10.004| 1] .002 507 2.160
WTOW -218 525 72| 1| .678 -1.247 811
WT10W -1.371 697 3.875| 1| .049 -2.737 -.006
WTI1W 775 .807 923 1] .337 -.806 2.357
WTI12W -.550 480| 1.310 1| .252 -1.492 392
r \'?L
Appenditi&B6: OFilinatRegrdhioncanglybssparpmete ates of success
factors ?’il“i gnted by academip Ty together for
researc on survey data
analysis
Parameter Estimates
95% Confidence Interval
Std. Lower Upper
Estimate | Error | Wald | df | Sig. Bound Bound
Location WTIW 2.027 497| 16.605| 1] .000 1.052 3.001
WT2W -1.207 459 6924 1] .009 -2.106 -.308
WT3W -.987 592 2782 1| .095 -2.148 173
WT4W 1.634 944 2995 1] .084 -216 3.485
WT5W -1.630 5700 8.167| 1] .004 -2.748 -512
WT6W -1.392 573 5.900| 1| .015 -2.516 -.269
WTTW 1.294 703 3.390| 1| .066 -.084 2.671
WTSW 502 .849 349| 1| .555 -1.163 2.166
WTOW -2.541 .633| 16.098| 1| .000 -3.782 -1.300
WT10W 1.231 690 3.179| 1| .075 -122 2.584
WTI11W 1.904 877 4714 1] .030 185 3.623
WTI2W -.202 .620 06| 1| .745 -1.417 1.014
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Appendix - R7: Ordinal Regression analysis parameter estimates of success
factors to be implemented by academia and construction industry together for
research collaborations as per the results of industry practitioner survey data
analysis

Parameter Estimates

95% Confidence Interval

Std. Lower Upper

Estimate | Error | Wald | df | Sig. Bound Bound
Location WTIW -.234 249 .885| 1] .347 =722 254
WT2W .631 247 6.545| 1] .011 .148 1.115
WT3W -.194 253 583 1] .445 -.690 .303
WT4W .018 260 .005| 1] .946 -492 527
WT5W 182 255 508 1] .476 -318 .682
WT6W -077 262 .088| 1] .767 -.590 435
WT7W -.397 258 2.379| 1] .123 -.902 .108
WT8W 228 258 .786| 1] .375 =277 734
WTIOW -.400 276 2.102| 1] .147 -.940 141
WTI10W 267 261 1.052| 1] .305 -.243 778
WTI1W 450 308 | 2.132| 1] .144 -.154 1.055
WTI2W -.294 298| 973 1] .324 -.878 290
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Appendix - S: Samples of Interview Guidelines

Appendix - S1: Interview guideline devised to collect data from academic
experts under Phase II of data collection
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Appendix - S2: Interview guideline devised to collect data from innovative
industry organisations under Phase II of data collection
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