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Abstract

This paper explores the university, industry and government (UIG) research and development
(R&D) collaborations that academia in South African higher education institutions (HEIs) with
clothing-related programmes engage in. In the research on which the paper is based, Fashion,
Consumer Science, Textiles and Clothing Management academia were purposively sampled
to gather data regarding the UIG R&D collaborations. Data collection was conducted through
an online questionnaire. Descriptive statistics were employed to analyze data and present
results in figures and graphs. Findings show that majority surveyed academia had never been
involved in UIG R&D collaborations with any government levels, the clothing, textiles, leather
and footwear (CTLF) industry or other clothing related organizations. The paper concludes
that the ability of surveyed academia to produce ‘relevant’ new knowledge may be limited
due to under developed UIG R&D collaborations. The likelihood of the surveyed clothing-
related programmes producing graduates with ‘relevant skills’ for a changing world may also
be negatively impacted.

Keywords: HEls; clothing-related programmes; triple helix; clothing industry; SDGs 2030; AU
Agenda 2063

Introduction

The triple helix (TH) on university-industry-government (UIG) collaborations indicates that
relevant new knowledge is produced through research and development (R&D)
collaborations, thereby improving socio-economic development in a country (Guiliani and
Arza 2008; Bartels and Koria 2014; Patra and Muchie 2018). In such UIG collaborations, R&D
activities are largely performed by academia at universities (Bogoro 2015; Patra and Muchie
2018). In line with the third mission (economic development) of universities, academia is
expected to form part of various UIG R&D collaborations. The literature on UIG R&D
collaborations focusing on academia predominantly deals with the global north context, and
not the global south. This starves Africa of relevant new knowledge as the continent attempts
to achieve the United Nation’s Sustainable Development Goals (SDGs) 2030 and African Union
(AU) Agenda 2063.

The current researchers sought to explore and describe UIG R&D collaborations in South
African public higher education institution (HEls) with academia with clothing-related
programmes (henceforth referred to as academia) engage in the TH framework. In this paper,
academia is defined as public HEls with the following degrees or diploma programmes:
Fashion Design, Consumer Science, and Textiles and Clothing Management. In this paper,
public HEls are South African public Traditional Universities (TradUs), Comprehensive
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Universities (CompUs) and Universities of Technology (UoTs). The TradUs are previously-
advantaged research HEls that grant academic degrees in a variety of subjects, provide both
undergraduate and postgraduate education, and are committed to research as a central part
of their mission (Prime 2015). The UoTs, previously known as Technikons, offer mainly
diploma and certificate courses and emphasize innovative problem-solving and career-
directed courses with experiential learning forming part of the courses (Oxford University
Press South Africa 2015). A CompU is a combination of UoTs and TradUs and offers a wide
range of disciplines through degrees and diploma programmes (Mggibela 2008). Kruss and
Visser (2017) advise that industry and government need to understand university
collaboration to improve their UIG collaborations, generation of new knowledge and transfer
of new knowledge to industry.

Empirical findings focusing on UIG R&D collaborations from the context of academia are
nonexistent. This identified gap provided grounds for the paper to explore UIG R&D
collaborations from the context of academia. The following are the research questions that
the paper sought to answer:

i.  What are the forms of UIG R&D collaborations that academia is involved in?
ii. Which government levels do academia collaborate with within the UIG
collaborations?
iii.  What are the UIG collaborations between academia and clothing-related
organizations?
iv.  Whatisthe frequency of UIG collaborations between academia and the CTLF industry?

To explore the above questions, this paper describes role-players in UIG R&D collaborations
from the context of South African CTLF industries. The forms of UIG R&D collaborations found
through a literature review are first discussed. This is followed by the presentation of methods
and findings leading to the conclusions drawn from this paper.

Literature review
Overview of the triple helix model of innovation

Ranga and Etzkowitz (2013) posit that the elements of the TH model of innovation can be
identified in the works of Lowe (1982) and Sabato and Mackenzi (1982). Years later, the TH
was introduced as a model for innovation by Etzkowitz and Leydesdorff at a workshop held in
Amsterdam (Etzkowitz, 1993; Etzkowitz and Leydesdorff, 1995; Leydesdorff and Etzkowitz,
1996). The TH model of innovation represented a shift from a dyad system (industry and
government) into a triadic system (university, industry and government). More recently the
TH model of innovation has evolved to encompass a quadruple system (university, industry,
government, and society) as introduced by Carayannis and Campbell (2009). Throughout all
its forms (statist model, laissez-faire model, integrated model, and the quadruple model), the
TH model of innovation encourages open innovation and transformation of each actor
(Etzkowitz and Leydesdorff 2000; Singer and Petereka 2012). The discussions about
collaborations are grounded on the above overview of the TH model of innovation.



South African CTLF role-players and possible R&D collaborators

Porter’s diamond model theory advises that for a country to develop and sustain competitive
advantage, it should have effective supporting industries or institutions as well as research
institutions in sophisticated disciplines (Porter, 1990). While the South African literature on
UIG collaborations’ supportive institutions is limited, government policy documents provide
some abstract view of these supportive organizations. According to the government trade
policy strategy documents (DTI, 2007; 2010; 2011; 2014; 2017a; 2017b; 2018), there are
various collaborative partners for CTLF industry collaborations.

The Council for Scientific and Industrial Research (CSIR) is a government science council
tasked with conducting R&D activities that contribute to the improved quality of the life
(Mbatha 2020). The UIG R&D collaborations that exist between the CTLF industry and the
CSIR are the Textiles and Clothing Centre of Excellence in Port Elizabeth together with the
Nelson Mandela Metropolitan University (NMMU), Stellenbosch University (SU), University of
Pretoria (UP), Durban University of Technology (DUT), Tshwane University of Technology
(TUT), University of South Africa (UNISA), Walter Sisulu University (WSU), Vaal University of
Technology (VUT) and Cape Peninsula University of Technology (CPUT) (DTI 2010; 2011; 2014;
2017a; 2017b; 2018). Mbatha and Mastamet-Mason (n.d.) argue that within these
collaborations there are UIG R&D collaboration gaps. While this may be the case, it is still
unclear what forms these collaborations take, and which government levels (local, provincial
or national) are involved. This highlights the gap that the current paper sought to explore to
strengthen the role played by the CTLF industry in the attainment of the stated SGDs and AU
Agenda 2063 aspirations.

There are four main clusters associated with the CTLF industry: the Cape Clothing and Textile
Cluster (CCTC), KwaZulu-Natal Clothing and Textile Cluster (KZNCTC), National Footwear and
Leather Cluster (NFLC), and Exotic Leather Cluster (ELC). Porter (1998) defines a cluster as
interlinked institutions, and product and service firms within a geographic region. According
to Chaddha, Dhanani, Murotani, Ndiaye, and Kamukama (2009), the main objectives of cluster
initiatives are to foster joint action between CTLF industries, achieve economies of scale and
facilitate knowledge engagement through the exchange of CTFL industry-level expertise. The
clusters are made of members of full clothing manufacturers, CMTs, clothing textile industries
and retail groups. The CCTC and the KZNCTC are non-profit organizations established by
collaborations between government, member CTLF industries and consulting firms to boost
the competitiveness for such cluster members (CCTC 2017). While two of the clusters (CCTC
and ELC) have an academic from clothing-related HEls, the literature is almost nonexistent
regarding forms of collaborations used in these UIG collaborations through clusters. The DTI
also established the NFLC through the Vaal University of Technology (VUT) and the Exotic
Leather Cluster through the University of Pretoria (UP) (DTl 2015). These are subnational non-
profit organization clusters responsible for developing best-practice industry standards to
improve long-term sustainability and desirable growth for the leather and footwear subsector
industry (DTl 2015). The contribution of these clusters to the SDGs and the AU Agenda 2063
aspirations are evident in the progress within their respective sectors. The NFLC played a role
in the production of over two million pairs of shoes in South Africa and the Exotic Leather
cluster has improved the quality of crocodile and ostrich leather produced in South Africa
(Mbatha 2020). Despite these successes, there is a dearth of literature on how UIG



collaborations are established from academia’s context. This underscores the importance of
this paper.

Forms of UIG R&D collaborations

For this paper, forms of UIG R&D collaborations are defined as channels in which UIG engages
in collaborations. There is ongoing discussion around what constitutes UIG collaborations.
Hughes (2006) argues that UIG collaborations could be information-seeking while Guiliani and
Arza (2008) maintain that UIG collaborations should be formalized. After surveying the
literature, the paper settled on the following forms of UIG R&D collaborations: Contract
research, joint research, joint supervision, incubators, technology transfer and science parks.
These forms of UIG collaborations were employed by Mbatha (2020) which is a pioneering
study on UIG collaborations in the CTLF context. These are discussed below.

Contract research is commissioned and funded, wholly or in part, by industry, government
and international funding agencies (University of Pretoria 2015). The ability of an industry to
enforce written contracts is an important determinant for R&D investment and plays an
significant role in the innovation of a country (Seitz and Watzinger 2017). According to Pouris
(2012), new technologies result from multidisciplinary R&D and require the formation of new
collaborations and strategic alliances to allow industries to engage in the process of
innovation. Grobbelaar, Tijssen, and Dijksterhuis (2017) suggest that contract research should
be formalized and open to include participants along the value chain. They add that HEls
should consider the types of processes and mechanisms, level and nature of research
collaborations, collaboration networks, interactive learning spaces, student education and
teaching or training of community members to improve contract research. Poor contract
research is associated with lower R&D investment. The R&D intensity within an industry
increases with the quality of the governmental judicial system (Seitz and Watzinger 2017).
Empirical evidence gathered from the CTLF industry shows 61.4% of firms in the CTLF industry
have never had contract research (Mbatha, Mastamet-Mason, and Seda 2019) and this may
account for the low rate of innovation. A literature gap still exists regarding the empirical
evidence showing contract research involvement from academia’s point of view.

Joint research allows the industry to develop technologies in collaborations with other
industries, universities, or research institutions (Martin 2011). Martin (2011) state that joint
research maximizes internal and external resources, lowers development costs and reduces
potential risks in technology development. According to the OECD (1997), joint research
activities are a highly accessible measure as this includes the funding of university staff to
conduct research. Furthermore, joint research analyzes the number of technical activities
between industries and universities or research institutes and can be counted using data
published by government-funding agencies, universities and other sources (OECD, 1997). In
the context of the CTLF industry, Mbatha, Mastamet-Mason, and Seda (2019) found that
66.9% of CTLF industry firms had never engaged in joint research collaborations. No empirical
findings are available in the academia context regarding joint research collaborations.

Kunttu and Takala (2017) state that joint supervision could include project groups of
undergraduate students and thesis projects for Master’s and PhDs where relevant thesis
topics are co-supervised by university lecturers or professors and/or industrial managers. The



authors state that project success is obtained when students writing a thesis have access to
relevant and good-quality supervision from both sides of the relationship to generate new
ideas and valuable knowledge transfer outside of the thesis project. In the CTLF industry
context, Mbatha, Mastamet-Mason, and Seda (2019) found no empirical findings to suggest
that joint supervision does take place from the CTLF firms’ point of view. No empirical findings
suggesting that joint supervision takes place or not from the context of academia could be
traced.

Incubation is the nurturing process during business support that accelerates the development
of a start-up company by providing entrepreneurs with the necessary resources and services
for a period until the business is self-sufficient (Sa 2011; Chisenga 2013). Harvey (2013) found
that the number of fashion designers positioned within incubators in the Johannesburg
fashion district had declined since 2006. The author further found that there was a lack of
capital support for fashion-specific incubators and a non-existent partnership with HEls in
South Africa. This has, in part, acted as contributory factors to the decline of Johannesburg
fashion incubators (Harvey 2013). Sithole (2013) argues there are other factors affecting
incubators, such as the absence of an entrepreneurial culture, a lack of independence of
university officials and government bureaucrats, a lack of companies permitting synergies
within science parks and stakeholders not having a shared vision in a science park. Mbatha,
Mastamet-Mason, and Seda (2019) state that a clothing-related incubator in the KZN failed
due to the lack of implementation from the government side. Studies like the one undertaken
could contribute to the body of literature by providing empirical findings from academia
context.

Research parks are science parks and organizations managed by specialized professionals. The
parks aim to increase community wealth by promoting an innovation culture and the
competitiveness of its associated industries and knowledge-based institutions (International
Association of Science Parks (IASP) 2002). Such parks are created through the joint effort of
local government and university administration and are located on or adjacent to a university
campus (Martin 2011). Research parks success is found internationally. This has in the past
resulted in the transformation of an ordinary industrial park into a new model for a science
park linked to university research (Etzkowitz and Ranga 2010). The lack of success of research
parks in mainly the global south is attributable to five factors, namely function following form,
the absence of planning, lack of expertise, lack of diligence, and an unsupportive market
(Sithole 2013). Studies like this paper could contribute to the existing body of literature by
providing empirical findings from academia in HEls within clothing-related programmes’
context.

Technology transfer centres or offices are institutions where the process of transferring
scientific findings from one organization to another for development and commercialization
takes place, either as patent licensing or non-patent technology transfer (Cannady 2006;
Martin 2011; Sithole 2013; Chau, Gilman, and Serbanica 2017). Patent-protected technology
is commercialized through three main licencing strategies, namely, licencing in exchange for
sponsored research, equity in a company, and cash (Sithole 2013). These types of facilities
exist in universities, firms and government research laboratories and emanate from TH
collaborations. According to Villani, Rasmussen, and Grimaldi (2017), the success of such
centres depends on geographical, cognitive, organizational and social proximity. The authors



state that organizations with similar routines and rules may collaborate more easily due to
organizational proximity. Researchers that have developed trust and common experiences
are more socially proximate. This is all done for effective and efficient communication and
transfer of knowledge. Mbatha (2020) provides empirical findings on a technology station
within the HEIs with clothing-related programmes that are leading in science, technology and
innovation produced through UIG collaborations. However, the literature on technology
transfer centres in the CTLF industry UIG collaborations and the participation of academia is
lacking.

Student placement in industries for research-related activities is organized as recess
employment and provision is made to do research projects on an industrial basis (Ishengoma
and Vaaland 2016). Developing countries are facing challenges concerning unemployment of
graduates due to the lack of competitive skills demanded by industry (Ishengoma and Vaaland
2016). Graduate employability is relevant to HEls and industry, as the latter demands
graduates who can readily transfer into the workforce and effectively demonstrate their
employability skills (Mcllveen and Pensiero 2008). Ishengoma and Vaaland (2016) state there
are three student employability activities and perceived effects, namely, collaborative
training and educational, collaborative consulting, and collaborative research activities. In
Masters-level and PhD-level theses, the emphasis is therefore placed on industrial projects
with practical themes that are beneficial to industrial partners and for students to become
integrated into the industrial way of working and to continue to work as employees of the
industrial partners on graduation (Kunttu and Takala 2017).

Methods

Exploratory research explores research areas where little information is available regarding a
specific topic. It aims to gain insight into a situation when examining a new and unstudied
interest (De Vos, Strydom, Fouché, and Delport 2005; Kumar 2011). Quantitative research
usually prompts respondents to give closed-ended responses by identifying a few variables to
study. Data related to those variables were collected in 2018 and the methods of measuring
each variable were identified, developed and standardized (Creswell 2014; Leedy and Ormrod
2015). The population of the study included TradUs, CompUs, and UoTs with clothing-related
programmes selected in line with the definition of a population. A population is a well-defined
set of people or organization(s) with a set of characteristics (Banerjee and Chaudhury, 2010).
Participants of the study were purposively sampled using the total sampling methods due to
the small size of the population (approximately 150) found in the above-mentioned academia.
The total sampling technique was non-probability, judgemental (purposive) sampling that
focused on the analysis of the entire population with a particular set of characteristics (Kumar
2011; Quinlan, Babin, Carr, Griffin, and Zikmund 2015). Total sampling was targeted at
academic staff working in the following programmes targeted by the study: Fashion Design,
Consumer Science, and Textiles and Clothing Management. Ethical approval was obtained
from the research ethics committee of the hosting HEI. Further ethical clearance was obtained
from the participating HEI research ethics-related committees as per the recommendation of
the research ethics committee of the hosting HEI. The deputy vice-chancellors of research
and, in some cases, the directors of research granted ethical approval for the study.



Data collection were conducted through an online questionnaire developed using Qualtrics.
Qualtrics is a cloud-based management platform or software that is designed to gather,
analyze and share data with no hardware or maintenance required (Qualtrics 2018). The
guestionnaire development was adapted from the Kruss and Visser (2017) scale in line with
the TH framework. To explore and describe forms of UIG R&D collaborations, the paper
looked into whether the following collaborations existed:

e Contract research

e Joint research and publication

e Joint supervision

e Incubation

e Research park / Technology transfer centres

e Studying Masters / M-Tech within a research collaboration project
e Studying PhD / D-Tech within a research collaboration project.

To answer the question of whether academia had UIG R&D collaborations with government,
the paper looked at the existence of such, focusing on local, provincial and national levels.
The paper further explored UIG R&D collaborations between academia and the following
clothing-related organizations;

e Council for Scientific and Industrial Research (CSIR)

e Department of Trade and Industry (DTI)

e Cape Clothing and Textiles Cluster (CCTC),

e KwaZulu-Natal Textiles and Clothing Cluster (KZNCTC),
e Exotic Leather Cluster

e Other.

Lastly, the paper looked at UIG R&D collaborations between academia and CTLF industry firms
grouped as follows:

e Full clothing manufacturing firm

e Cut-Make-Trim (CMT) manufacturing firm

e Small, micro, medium enterprises (SMMEs) clothing manufacturing firm
e Retail groups

e Textiles industry

e Exotic leather industry.

Respondents were given the following options:

¢ Never — meaning a respondent had never engaged in UIG R&D collaborations

e In the last three years — meaning the respondent had engaged in UIG R&D
collaborations within the last three years

e More than three years ago — meaning the respondent had been engaged in UIG R&D
collaborations more than three years ago.

Email addresses of academia were sourced from their websites and heads of department. The
online questionnaire link was emailed to academia following the granting of ethical approval



by the stated authorities. Data collection resulted in 24 completed questionnaires. The 24
respondents (academic staff) came from the following institutions: four from Universities of
Technology; six Comprehensive Universities; and eight from Traditional Universities. Six
respondents choose not to respond to the questionnaires. The gathered data were
descriptively analyzed. Descriptive statistics is a method that summarizes data through an
average or characteristics associated with a data set (Hofstee 2006; Leedy and Ormrod 2015).
Through descriptive statistics, data were analyzed and results presented in graphs. The
reliability of this study was strengthened with the use of an adapted scale.

Research limitations

While the research sampled the entire population due to its size, the response rate was at
16% of the population. Due to the questionnaire being designed in a closed-ended manner,
respondents could not explain why they were less involved in all the explored UIG R&D
collaborations. The paper relied on the experiences of academia in South African HEls with
clothing-related programmes. As a result, the research directorates of the concerned HEls,
CTLF industry and clothing-related government departments were not sampled. Other
clothing-related organizations were also not sampled. These limitations should motivate
future research in this discipline and contribute to the limited knowledge of UIG R&D
collaboration in the CTLF industry. In light of the above limitations, the researchers argue that
the paper yielded valid empirical findings for the paper to conclude UIG R&D collaborations
from the perspective of academia.

Findings
Results on forms of collaborations

One of the questions gauged the understanding of the forms of UIG R&D collaborations that
academia was involved in. Figure 1 outlines the results of the stated objective. Six questions
were tested and the options available to respondents are indicated at the top Figure 1 as
Never, In the last 3 years and More than 3 years ago.

Looking at Figure 1, the majority (79%) of academia indicated that they had never engaged in
these forms of UIG R&D collaborations while 29% indicated that they had. These results
corroborate the findings by Mbatha et al. (2019) that CTLF firms generally are not engaging
in UIG R&D collaborations. The fewer UIG R&D collaborations in Figure 1 are corroborated by
Mbatha et al. (2019) who also found that CTLF firms had fewer UIG R&D collaborations.
Incubation had the least involvement with 92% of the respondents not having participated in
this form of UIG R&D collaboration. These results corroborate the findings by Harvey (2013)
and Sithole (2013) who state possible reasons for lack of incubations being due to the lack of
entrepreneurial culture, lack of capital support for incubators and a non-existent partnership
with HEls.
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Figure 1: Forms of research collaborations (n = 24).

The findings in Figure 1 corroborate the findings by Mbatha (2020) on the CTLF industry’s NSI
structural gaps. These findings supports existing literature that UIG collaborations in Africa
are largely absent or weak and should be implemented or strengthened (Bartel and Koria
2014; Patra and Muchie 2018). The low percentages in UIG R&D collaborations by academia
suggest that their role in achieving the listed SDGs and AU Agenda 2063 aspirations may be
very limited. The science, technology and innovation required to achieve the SDGs and AU
Agenda 2063 aspirations may be produced at a snail’s pace due to the low percentages of UIG
R&D collaborations.

Findings on levels of government

The paper explored UIG R&D collaborations that academia had with a local, provincial and
national government. The data analysis found the results presented in Figure 2.

Figure 2 indicate that academia hardly (76%) had UIG R&D collaborations with various levels
of government. In their paper, Mbatha et al. (2019) found that CTLF firms also had few UIG
R&D collaborations with the government. The paper highlighted that the low percentage of
UIG R&D collaborations was due to CTLF firms and fashion design programmes not applying
for UIG R&D collaboration funding from the government. While the government IPAP policy
documents showed that the CTLF industry had collaborations with nine HEIs with clothing-
related programmes (DTl 2010; 2011; 2014; 2017a; 2017b, 2018), the results indicated that
fewer members of academia were involved in such collaborations. It can be argued that the
low percentage of government involvement in UIG R&D collaboration was due to few UIG
R&D collaboration applications from academia. While the government may have the
necessary UIG R&D collaboration policies and funding (Mbatha 2020), without applications
from academia and the CTLF industry, its role in achieving the SDGs and AU Agenda 2063
aspirations is negatively affected.
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Figure 2: Levels of government (n = 24).

Figure 2 indicates that local government (17% + 12% = 29%) has more UIG R&D collaborations
overall when compared to the provincial and national government. The explanation for this
by Mbatha (2020) is that local government gets involved in unlawful collaborations. Mbatha
(2020) state that, according to the Public Financial Management Act (PFMA) and the
Municipal Financial Management Act (MFMA), the government is not allowed to use its funds
for activities that involve firms or organizations not complying with South African labour law.
Mbatha (2020) show that local government does have UIG R&D collaborations with CTLF firms
that are non-compliant with the labour law. This explains why the local government’s
percentage of UIG R&D collaborations are higher than the provincial and national
percentages.

The low percentage of academia and UIG R&D collaborations limits science, technology and
innovation activities in pursuit of the SDGs and AU Agenda 2063 aspirations. As a result, the
execution of the third mission (economic development) is hampered. Significant
improvement in UIG R&D collaborations by HEIs with clothing-related programmes is
necessary at all levels of government to realize the SDGs and AU Agenda 2063 aspirations.

Findings on clothing-related organizations

Figure 3 shows the clothing-related organizations’ UIG R&D collaborations with academia.
This is in response to the paper’s question about UIG R&D collaborations between clothing-
related organizations and academia. Six questions were tested and options available to
respondents are presented.

Figure 3 show that 84% of academia never had UIG R&D collaborations with clothing-related
organizations. These results corroborate those by Mbatha et al. (2019) that indicate that
fewer UIG R&D collaborations take place. These results further support the view by Mbatha
(2020) that the UIG R&D collaboration of the CTLF industry has gaps.

The KZNTCC had the least involvement as 92% of academia in HEls with clothing-related
programmes indicated that they had never participated in UIG R&D collaborations with the
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clothing-related organization. This could be due to these organizations (KZNTCC and CCTC)
being industry- and government-focused (CCTC 2017). The CSIR had UIG R&D collaborations
(12.5% + 25% = 37.5%) with academia. These results are consistent with the CSIR’s R&D
mandate (Mbatha 2020). The low UIG R&D collaboration between academia in HEls with
clothing-related programmes and clothing-related organizations validates the view by
Mbatha (2020) that there are gaps in the CTLF industry’s NSI. The low percentage of UIG R&D
collaboration between academia and clothing-related organizations will negatively affect the
achievement of SDGs and AU Agenda 2063 aspirations.

e Never === |n the last 3 years More than 3 years ago

CSIR
100.00%

80.00%

Department of trade and

Other .
industry

20.00%
0.00% &/

Cape Clothing and textiles

Exotic leather cluster
cluster

KwaZulu-Natal textiles and
clothing cluster

Figure 3: Clothing-related organizations (n = 24).
Findings on UIG R&D collaborations with clothing-related firms

The paper explored UIG R&D collaborations between academia and the CTLF industry. There
are six industries, as is shown in Figure 4.

Figure 4 shows that 77% of academia had never engaged in UIG R&D collaborations with the
CTLF industry. Only 23% did engage. This is corroborated by the findings by Mbatha et al.
(2019) in which the CTLF industry highlighted that it had few UIG R&D collaborations with one
of the clothing-related programme’s academia. These findings contradict government IPAP
documents which show that there are UIG R&D collaborations with academia.
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Figure 4: Clothing-related firms (n = 24).

The textiles industry had the most involvement (12% + 21% = 33%) and this could be due to
the industry not just focusing on clothing textiles and being inclusive of other forms of textiles.
Mbatha et al. (2019) corroborate this as they found more UIG R&D collaborations that link
with the textiles industry. While this is the case, the textiles industry has been unable to
overturn fabric challenges that negatively affect the competitive advantage of the CTLF
industry (Morris and Barnes 2014; Mbatha and Mastamet-Mason 2015; Mbatha 2018). While
the textiles industry many have more UIG R&D collaborations, its positive impact on
competitive advantage has not been registered. As a result, it could be argued that despite
better collaborations, the textiles industry may limit the achievement of the SDGs and AU
Agenda 2063 aspirations.

Concluding remarks and policy implications

The clothing industry is important to South Africa and by extension to Africa because it can
employ mainly unskilled citizens comprising of mainly women. It also contributes to the
manufacturing sector. While it pays low wages, its contribution to poverty alleviation cannot
be overemphasized. The clothing industry further contributes to the socio-economic
development of Africa. Lastly, the clothing industry contributes to the informal sector through
fashion design professionals involved in the Small, Micro, Medium, and Enterprises (SMMEs)
sector of Africa. While this is the case, the findings of the paper show that opportunities to
improve science, technology and innovation activities through UIG R&D collaborations in the
clothing industry of Africa exist.

Manzini (2012) advises that sectoral systems of innovation should be studied to address
innovation policy challenges. The findings of the paper presented in Figure 4 suggest that
South Africa has innovation policy gaps due to the abstract nature of the South African
innovation policies, a view shared by Patra and Muchie (2018). Existing literature shows that
this is the case in other African countries (Aregawi 2013; Mpehongwa 2013; Bartel Koria 2014;
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Borogo 2015; Ishengoma and Vaaland 2016). Africa lacks effective innovation policy that
further focuses on respective sectors earmarked for industrialization, like the clothing
industry in the case of South Africa (DTI 2016; 2017a). As is, the innovation policy of South
Africa and by extension Africa, has not worked for the clothing industry. This is supported by
Mbatha et al.’s (2019) findings that the UIG R&D collaborations in the clothing industry are at
the statist model stage. Several studies from other African countries suggest that African UIG
R&D collaboration are generally at statist model stage (Borogo 2015; Aregawi 2013; Derbew,
Mungamuru, and Asnake 2015; Ishengoma and Vaaland 2016; Mpehongwa 2013). The
ineffective nature of these UIG R&D collaborations at sectoral level supports the argument
that Africa’s innovation policy has not worked.

In addition to its overarching innovation policies, Africa and its respective countries can
benefit from developing sectoral innovation policies to aid science, technology and
innovation activities in sectors like the clothing industry. There should be national, regional
(like Southern African Development Communities (SADC)) as well as African Union oversight
committees trusted with ensuring African sectoral innovation policy implementation is
effective. Such committees should be mandated to stimulate science, technology and
innovation activities through UIG R&D collaborations at national, regional and Africa level.
The development of national, regional and African collaborative organizations may be formed
and strengthened through these sectoral innovation policy committees. The researcher
argues that it is through such targeted sectoral innovation policy that Africa can begin to
improve its innovation output and its contribution to the SDGs and Africa Agenda 2063.

Exploring science, technology and innovation activities through UIG R&D collaborations from
the context of the African clothing industry has the following benefits. From the university
with clothing-related programme’s perspective, it offers these universities opportunities to
explore African indigenous clothing and textiles manufacturing process, which may hold
competitive advantage opportunities for the African clothing industry. The development of
sizing charts for pattern design and construction in line with the body shapes that are
predominately found in Africa can be accelerated (Mastamet-Mason 2008). The development
of pattern construction, garment manufacturing, and textiles textbooks based on the African
indigenous systems and body shapes can be accelerated. Engaging in the above science,
technology, and innovation activities may also contribute to the increase in patenting
activities from African universities with clothing-related programmes. The socio-economic
development possibilities that can be realized by improving UIG R&D collaborations in African
universities with clothing industry-related programmes cannot be overemphasized.

African universities with clothing-related programmes should learn from their international
counterparts. The Institute of Textiles and Clothing (ITC) of Hong Kong Polytechnic University
(Yu 2013), as well as the Swedish School of Textiles of the University of Boras (Textiles Fashion
Centre 2020), are some examples of how universities with clothing-related programmes can
contribute to science, technology and innovation activities through UIG R&D collaborations.
These universities with clothing-related programmes are some of the leaders in the adoption
and invention of high-tech clothing and textiles related products and manufacturing systems.
The danger of failing to learn from these universities will result in African having universities
with clothing-related programmes that have outdated technology, produce graduates that
are not competitive globally, have smaller internationally recognized pools of academics, and
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contribute less to their third and fourth missions. Should this happen, African universities with
clothing-related programmes would contribute less to the SDGs and African Agenda 2063.
The paper recommends that African HEls with clothing-related programmes educate
academia in these programmes about the benefits of UIG R&D collaborations and their roles
in this regard to realize the SDGs and AU Agenda aspirations.

Exploring science, technology and innovation activities from the context of the African
clothing industry has the following benefits for industry. The African clothing industry could
though UIG R&D collaborations establish a comprehensive clothing value chain since the
current value chains are dependent on imports (Mbatha 2018). Africa has the right climate
conditions to farm textiles crops that are used in the clothing production value chain. Through
UIG R&D collaborations, the African clothing industry could develop the capacity to develop
value-adding industries to the aforementioned textiles crops, thus increasing the
beneficiation of the clothing industry to Africa. The African clothing industry could be better
positioned to take advantage of the African Growth and Opportunity Act by developing
capabilities to produce clothing products that have their manufacturing inputs originating
from Africa (Morris and Barnes 2014). Developing upwards beneficiation industries would see
the African clothing industry contributing to the industrialization of Africa, develop
competitive advantage and improve the achievement of SDGs and AU Agenda 2063.

Africa’s clothing industry should aspire to adopt technology like Asia did while maintaining or
increasing employment in the clothing industry. The African clothing industry should learn
from the Asian clothing industry on how they have used UIG R&D collaborations to build a
leading global clothing industry (Yu 2013). The findings of the paper should sound a warning
call for HEIs with clothing-related academia. Should Africa not learn to transform its clothing
industry as Asia did, Africa will continue to be the preferred dumping continent for clothing
products, it will remain less industrialized, it will benefit less from the African Growth and
Opportunity Act, and contribute less to the SGDs and Africa Agenda 2063.

From the perspective of government, exploring science, technology and innovation activities
through UIG R&D collaborations from the context of the African clothing industry has the
following benefits. Due to their active involvement, African governments would learn from
the first-hand experience about their innovation policy cohesiveness, identify policy
challenges and be able to improve them. By being involved in science, technology and
innovation activities through UIG R&D collaborations in the clothing industry, African
governments would be in a position to encourage the development of sectoral innovation
policy. Improvements in sciences, technology and innovation through UIG R&D collaborations
will increase Africa’s adoption of innovation within its clothing industries. This may see the
African clothing industry improve its competitiveness, thus increasing taxes and employment.
Through these UIG R&D collaborations, African government can collectively improve their
contribution to the SDGs and Africa Agenda 2063.

Singer and Peterka (2012) suggest that comparing innovation policies of various countries
should be encouraged. African governments should learn from Asian and European
governments (Patel, Jagger, and Nemoto 2015; Yee, Chong, and Kendall 2015) on how they
used innovation policy to stimulate industrialization, as well as improving economic and socio-
economic development. These lessons will assist African comments to develop an innovation
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policy that is based on the African context and that is effective. Failure for African government
governments to learn from such continents, the pursuit for SDGs and Agenda 2063 will be a
challenging one.

From a practical point of view, a UIG R&D collaboration directorate suggested by Mbatha
(2020) should be established within African governments. These directorates should have
specialized staff overseeing the development and enhancement of UIG R&D collaboration at
the sectoral level. In the case of South Africa, the respective government-funded agencies
make funding available to fund postgraduate research through the National Research
Foundation and the Department of Trade and Industry funds innovation technology projects
that have a research component while the Technology for Human and Industry Programme
(THRIP) funds UIG collaboration projects. While this is the case, innovation policy has not
worked. This shows that a UIG R&D collaboration directorate may ensure that there are
effective sectoral UIG collaborations that stimulate socio-economic development in South
Africa and Africa at large. Technology transfer institutions should be developed in line with
the strengths of universities with clothing-related programmes and regions for the clothing
industry to take advantage of proximity and existing academic expertise. In the case of Africa,
the African technology transfer committee should be situated in the AU to effectively exploit
opportunities that come through African technology stations. This UIG R&D collaboration
directorate should lead the development of science, technology and innovation capability in
the clothing industry value chains due to its privileged position of having all stakeholders
within its reach. For Africa to catch-up with the rest of the world in terms of innovation policy
effectiveness, a UIG R&D collaboration directorate is recommended.

This paper adds new knowledge, from the perspective of academia in HEI clothing-related
programmes, to the limited global south literature on UIG R&D collaborations.

Acknowledgments

This paper arises out an Honours study of Sihlobo Singobile at the University of Pretoria. The
shorter version of this paper was presented at the 2019 Triple Helix Conference hosted in
South Africa. This work is based on the research supported by the National Research
Foundation of South Africa [Grant Number: 107395], Pretoria University and Tshwane
University of Technology.

Disclosure statement

No potential conflict of interest was reported by the authors.

Funding

This work was supported by South African Agency for Science and Technology Advancement:
[Grant Number 107395].

References

Aregawi, T. 2013. “Business School-Industry Linkage: Experience from Adam University.”
International Journal of Science and Research 4 (7): 576-579.

15



Banerjee, A., and S. Chaudhury. 2010. “Statistics Without Tears: Populations and Samples.”
Industrial Psychiatry Journal 19 (1): 60—-65.

Bartel, F. L., and R. Koria. 2014. “Mapping, Measuring and Managing African National Systems
of Innovation for Policy and Development: The Case of the Ghana National System of
Innovation.” African Journal of Science, Technology, Innovation and Development 6 (5): 383—
400.

Bogoro, S. E. 2015. “Enhancing the Relevance of Research and Industry Partnership in Nigeria:
A Case for New Strategies.” Lecture delivered at the Convocation Ceremony of the Federal
University of Technology, Owerri on 3 December 2015.

Cannady, C. 2006. “Technology Transfer and Development.” World Intellectual Property
Organization (WIPO) magazine. Accessed 09 March 2018.
http://www.wipo.int/wipo_magazine/en/2006/05/article_0005.html.

Cape Clothing and Textiles Clusters. 2017. “Annual Report.” Accessed 15 August 2018.
file:///C:/Users/u04911335/Downloads/CCTC%20Annual%20Report%202017%20Hi%20Res
%20 (1).pdf.

Carayannis, E. G., and D. F. J. Campbell. 2009. “'Mode 3' and 'Quadruple Helix': Toward a 21st
Century Fractal Innovation Ecosystem.” International Journal of Technology Management 46:
201-234.

Chaddha, A., Q. Dhanani, R. Murotani, F. Ndiaye, and R. Kamukama. 2009. “Textiles and
Apparel Cluster in South Africa: Microeconomics of Competitiveness.” Accessed 20 April 2018.
https://www.isc.hbs.edu/resources/courses/moc-course-at-
harvard/Documents/pdf/student-projects/SouthAfrica_Textiles_2009.pdf.

Chau, V. S., M. Gilman, and C. Serbanica. 2017. “Aligning University-Industry Interactions: The
Role of Boundary Spanning in Intellectual Capital Transfer.” Technological Forecasting and
Social Change 123: 199-209.

Chisenga, R. 2013. “The Role of Johannesburg Universities in the Emergence of an Information
and Communication Technology (ICT) Cluster in Johannesburg.” Masters of Management:
Entrepreneurship and New Venture Creation, University of the Witwatersrand,
Johannesburg, South Africa.

Creswell, J. W. 2014. Research Design: Qualitative, Quantitative and Mixed Methods
Approach. 4th Ed. California: SAGE.

De Vos, A. S, H. Strydom, C. B. Fouché, and C. S. L. Delport. 2005. Research at Grass Roots for
the Social Sciences and Human Service Professions. Pretoria, South Africa: Van Schaik

Publishers.

Department of Trade and Industry. 2007. Industrial Policy Action Plan. Pretoria: Government
Printer.

16



Department of Trade and Industry. 2010. Industrial Policy Action Plan. Pretoria: Government
Printer.

Department of Trade and Industry. 2011. Towards an Enabling Environment for Women
Economic Empowerment in South Africa. Pretoria: Government Printer.

Department of Trade and Industry. 2014. Industrial Policy Action Plan. Pretoria: Government
Printer.

Department of Trade and Industry. 2015. National Footwear Leather Cluster (NFLC)
Established at Vaal University of Technology. Media Statement. Feb. 1, South Africa. Pretoria:
Government Printer.

Department of Trade and Industry. 2016. Industrial Policy Action Plan (IPAP) 2016/17-
2017/18 Economic Sectors, Employment & Infrastructure Development Cluster: Presentation
to the Portfolio Committee on Trade and Industry on 24 May 2016. Pretoria: Government
Printer.

Department of Trade and Industry. 2017a. Industrial Policy Action Plan 2017/18-2019/20: Part
1: A Brief Overview. Pretoria: Government Printer.

Department of Trade and Industry. 2017b. Industrial Policy Action Plan 2017/18-2019/20:
Part 2: The Engine Odom of Change. Pretoria: Government Printer.

Department of Trade and Industry. 2018. Industrial Policy Action Plan 2018/19-2020/2021.
Pretoria: Government Printer.

Etzkowitz, H. 1993. “Technology Transfer: The Second Academic Revolution.” Technology
Access Report 6: 7-9.

Etzkowitz, H., and L. Leydesdorff. 1995. “The Triple Helix: University-Industry-Government
Relations: A Laboratory for Knowledge-Based Economic Development.” EASST Review 14: 14—
19.

Etzkowitz, H., and L. Leydesdorff. 2000. “The Dynamics of Innovation: From National Systems
and “Mode 2” to a Triple Helix of University-Industry-Government Relations.” Research Policy
29 (2): 109-123.

Etzkowitz, H., and M. Ranga. 2010. “A Triple Helix System for Knowledge-Based Regional
Development: From ‘Spheres' to ‘Spaces'.” VIl Triple Helix Conference, 20—-22 October 2010,
Madrid, Spain.

Giuliani, E., and V. Arza. 2008. “What Drives the Formation of ‘Valuable’ University-Industry
Linkages? An Under-explored question in a Hot Policy Debate.” Science and Technology Policy
Research. Working paper. No. 170.
https://www.researchgate.net/publication/23566014_ What_drives_the_formation_of 'val

uable' University-Industry_linkages_An_under-explored_question_in_a_hot_policy_debate.

17



Grobbelaar, S., R. Tijssen, and M. Dijksterhuis. 2017. “University-driven Inclusive Innovations
in the Western Cape of South Africa: Towards a Research Framework of Innovation Regimes.”
African Journal of Science, Technology, Innovation and Development 9 (1): 7-19.

Harvey, N. 2013. “Sustaining Johannesburg Fashion Design Incubators: The Role of Fashion
Design  Education.”  DEFSA  conference.  Accessed 28  September  2018.
http://www.defsa.org.za/sites/default/files/downloads/2013conference/N%20Harvey%202
%202013%20DEFSA.pdf.

Hofstee, E. 2006. Constructing a Good Dissertation: A Practical Guide to Finishing a Master's,
MBA or PhD on Schedule. Sandton, South Africa: EPE.

Hughes, A. 2006. University-Industry linkages and UK science and innovation policy.
Accessed 17 March 2018.

http://citeseerx.ist.psu.edu/viewdoc/download?doi = 10.1.1.125.7070&rep = rep1&type = p
df.

International Association of Science Parks. 2002. “A Glossary of Some Key Terms and
Definitions from the Industry of Science and Technology Parks and Areas of Innovation.
Accessed 03 September 2018. https://www.iasp.ws/our-industry/definitions.

Ishengoma, E., and T. |. Vaaland. 2016. “Can University-Industry Linkages Stimulate Student
Employability?” Education & Training 58 (1): 18—-44.

Kruss, G., and M. Visser. 2017. “Putting University—Industry Interaction Into Perspective: A
Differentiated View from Inside South African Universities.” The Journal of Technology
Transfer 42 (4): 884—908.

Kumar, R. 2011. Research Methodology: A Step-by-Step Guide for Beginners. 3rd Ed. Los
Angeles: SAGE Publications.

Kunttu, L., and J. Takala. 2017. “Facilitating Role of Educational Involvement in University-
Industry Collaboration.” XXVIII ISPIM Innovation Conference. Composing the Innovation

Symphony, Austria, Vienna. June, 18-21.

Leedy, P.D., and J. E. Ormrod. 2015. Practical Research: Planning and Design. 11th Ed. Boston:
Pearson.

Leydesdorff, L., and H. Etzkowitz. 1996. “Emergence of a Triple Helix of University-Industry-
Government Relations.” Science and Public Policy 23 (5): 279-286.

Lowe, C. U. 1982. “The Triple Helix - NIH, Industry, and the Academic World.” The Yale Journal
of Biology and Medicine 55: 239-246.

Manzini, S. T. 2012. “The National System of Innovation Concept: An Ontological Review and
Critique.” S Afr J Sci 108 (9/10): 1-7.

18



Martin, M., ed. 2011. In Search of the Triple Helix: Academia-Industry-Government Interaction
in China, Poland and the Republic of Korea. Paris: United Nations Educational, Scientific and
Cultural Organization.

Mastamet-Mason, A. 2008. “An Explication of the Problems with Apparel Fit experienced by
Female Kenyan Consumers in Terms of Their Unique Body Shapes Characteristics.” Thesis in
Consumer Science, University of Pretoria, South Africa. Accessed 26 March 2018.
https://repository.up.ac.za/handle/2263/254507? show = full.

Mbatha, S. 2018. “Competitive Advantage, Threats and Opportunities in the South African
Clothing, Textiles, Leather and Footwear (SACTLF) Industry.” Accessed 17 June 2019.
https://www.researchgate.net/publication/324977787_Competitive_Advantage_Threats_a
nd_Opportunities_in_the South_African_Clothing_Textiles_Leather_and Footwear SACTLF
_Industry.

Mbatha, S. 2020. “Exploring University-Industry-Government (UIG) Research and
Development Linkages in the CTLF Industry of South Africa.” Doctor Technologiae: Fashion
Design and Technology Thesis, Tshwane University of Technology, Pretoria, South Africa.

Mbatha, S., and A. Mastamet-Mason. 2015. “Competitive Advantage Challenges Affecting the
Apparel Manufacturing Industries of South Africa (AMISA): Application of Porte’s Factor
Condition.” International Journal of Social, Behavioural, Educational, Economic and
Management Engineering 9 (8): 2425-2431.

Mbatha, S., and A. Mastamet-Mason. n.d. Identifying gaps in National System of Innovation
(NSI) in South African Clothing, Textiles, Leather, and Footwear (CTLF) industry.

Mbatha, S., A. Mastamet-Mason, and O. Seda. 2019. “Status Quo of the South African
Clothing, Textiles, Leather, and Footwear (CTLF) Industry’s UIG R&D Collaborations.” VII Triple
Helix International Conference 2019, 9-11 September, Cape Town, South Africa.

Mcllveen, P., and P. M. D. Pensiero. 2008. “Transition of Graduates from Backpack to
Briefcase: A Case Study.” Education + Training 50 (6): 489—499.

Mggibela, L. 2008. “Comprehensive University Reality ‘Fraught and Complicated’.” University
World News, 29 January. Accessed 08 July 2018.
http://www.universityworldnews.com/article.php?story = 20080129095708408.

Morris, M., and J. Barnes. 2014. “The Challenges to Reversing the Decline of the Apparel
Sector in South Africa.” International Conference on Manufacturing-Led Growth for

Employment and Equality in South Africa. May, 20-21. Johannesburg, South Africa.

Mpehongwa, G. 2013. “Academic-Industry-Government Linkages in Tanzania: Trends,
Challenges and Prospects.” Educational Research and Reviews Journal 8 (21): 2093-2100.

Organisation for Economic Co-operation and Development. 1997. National Innovation
Systems. France: OECD.

19



Oxford University Press South Africa. 2015. “What is the Difference Between a University, a
University of Technology and a TVET College?” Accessed 08 July 2018.
http://blog.oxford.co.za/what-is-the-difference-between-a-university-a-university-of-
technology-and-a-tvet-college/.

Patel, P., N. Jagger, and R. Nemoto. 2015. “Comparative Study on Research Policy.”
Accessed 01 April 2016.

https://www.sussex.ac.uk/webteam/gateway/file.php?name = finalreportpublished.pdf&sit
e=25.

Patra, S. K., and M. Muchie. 2018. “Research and Innovation in South African Universities:
From the Triple Helix’s Perspective.” Scientometrics 116: 51-76.

Porter, M. E. 1990. Competitive Strategy. New York: The Free Press.

Porter, M. E. 1998. “The Competitive Advantage of Nations.” Harvard Business Review.
http://www.economie.ens.fr/IMG/pdf/porter_1990 -
_the_competitive_advantage_of nations.pdf.

Pouris, A. 2012. “Technology Trends: A Review of Technologies and Policies - Study on
Technology Trends.” DTI. Accessed 12 May 2018.
http://www.dti.gov.za/industrial_development/docs/Final_Technology_Trends.pdf.

Prime, S. B. 2015. “Traditional University, University of Technology, Private Colleges and FET
College Differences Explained.” Accessed 08 July 2018.
https://www.studentbrands.co.za/news/university-student/traditional-university-
university-of-technology-private-colleges-and-fet-college-differences-explained/.

Qualtrics. 2018. What is Qualtrics? Accessed 8 July 2018.
https://www.qualtrics.com/uk/what-is-qualtrics/.

Quinlan, C., B. Babin, J. Carr, M. Griffin, and W. G. Zikmund. 2015. Business Research Methods.
Hampshire: Cengage Learning EMEA.

Ranga, M., and H. Etzkowitz. 2013. “Triple Helix Systems: An Analytical Framework for
Innovation Policy and Practice in the Knowledge Society.” Industry and Higher Education 27
(4): 237-262.

S4, C. M. 2011. “Perspective of Industry Engagement with African Universities.” Accessed 03
February 2018. http://www.heart-resources.org/wp-content/uploads/2015/09/Report-on-
University-Industry-Linkages.pdf.

Sébato, J., and M. Mackenzi. 1982. La Produccion de Technologia. Auténoma o Transnacional.
Mexico: Nueva Imagen.

Seitz, M., and M. Watzinger. 2017. “Contract Enforcement and R&D Investment.” Research
Policy 46: 182—-195.

20



Singer, S., and S. S. Peterka. 2012. “Triple Helix Evaluation: How to Test a New Concept with
Old Indicators?” Ekonomski Pregled 63 (11): 606—626.

Sithole, N. 2013. “Graduation of New Technology Based Firms Within a Business Incubator: A
Multiple Case Study.” Master’s dissertation, Tshwane University of Technology, Pretoria,
South Africa.

Textile  Fashion Centre. 2020. “About Us.” Accessed 23 March 2020.
https://textilefashioncenter.se/om-oss/?lang = en.

University of Pretoria. 2015. “Department of Research and Innovation Support: Contract
Research and Consulting Policy.” Accessed 09 March 2018.
https://www.up.ac.za/media/shared/685/FAQs/Grant%20Budget/contract-research-and-
consulting-policy.zp117514.pdf.

Villani, E., E. Rasmussen, and R. Grimaldi. 2017. “How Intermediary Organizations Facilitate
University—Industry Technology Transfer: A Proximity Approach.” Technological Forecasting
and Social Change 114: 86—102.

Yee, A.S. V., A. L. Chong, and G. Kendall. 2015. “Managing University-Industry Collaborations
in Malaysia by Examining its Critical Success Factors: A Dyadic Approach.” World Review of

Business Research 5 (3): 213-230.

Yu, W. 2013. “What Makes a Fashion Design Curriculum Successful?” Hong Kong: Institute of
Textiles and Clothing, Hong Kong Polytechnic University.

21



