Literature Review
THAILAND
AUTHOR
1. Assoc. Prof. Dr. Sarintip Tantanee,

Faculty of Engineering , Naresuan University

2. Asst. Prof. Dr. Kumpon Subsomboon

Faculty of Engineering , Naresuan University

3. Asst. Prof. Dr. Panu Buranajarukorn

Faculty of Engineering , Naresuan University

4. Dr. Phisut Apichayakul

Faculty of Engineering , Naresuan University

5. Dr. Orawan Sirisawat Apichayakul.

Faculty of Business, Economics and Communication,
Naresuan University

6. Asst. Prof. Dr.Sujinda Sriwattna.

Faculty of Agro-Industry, Chiang Mai University

7. Asst. Prof. Dr.Nida Chaimoon

Faculty of Engineering , Mahasarakam University

PART 1 INTRODUCTION & METHODOLY
1.1 INTRODUCTION
This report is a part of the ERASMUS+ funded Strengthening University Enterprise Collaboration for
Resilient Communities in Asia (SECRA) project. It is Work Package 1 (WP1), Task 1.1 Conducting
document studies on collaborative frameworks. This introduction section aims to overview the concept of
collaborative framework in global level as well as in three Asian partner countries: Philippines, Sri Lanka,
and Thailand. The details are in the following.
The concept of collaboration between university and other social sectors such as business sectors, nonprofit organizations, government departments, has been initiated and disseminated widely (Guimón, 2013;
Larsen et al, 2016; Makin 2003; Singh and Prakash 2010; Tantanee, 2018). Types of collaboration could
be done throughout triple helix models, following Etzkowitz and Leydesdorff (2000 in Cai and Etzkowitz,
2020: 12) advocated, as well as through a number of channels e.g. conducting knowledge transfer projects,
co-researching, internships through public-private partnerships, and student exchanges (Liyanage et al,
2020). The Dyson Centre for Engineering Design, for example, was established through the partnership
between Dyson and the Engineering Department, University of Cambridge, in the United Kingdom
(Elsevier, 2021). Another example, University of Moratuwa (UOM), Sri Lanka, work cooperatively with
Zone277 Inc., a leading provider of global technology innovation services, through the establishment of
Electronic System Research Laboratory. The UOM provided location for constructing the laboratory within
the university while Zone277 Inc. supported equipment, furniture, networking and teleconferencing
facilities, the virtual interface with the Software Product Development Environment, and research funding
(Larsen et al., 2016: 59). Recently, the Serum Institute of India work jointly with AstraZeneca and Oxford
University on manufacturing the potential COVID-19 vaccine under the COVID-19 pandemic situation
(Elsevier, 2021).
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The collaborations, as mentioned above, create advantages to both university side and enterprise side. On
the university side, it could engage in up-to-date problem-based projects; and could employ the body of
knowledge and skills in real life situation. Considerable funding could be achieved. On the enterprise side,
it could: (a) gain the right person working for their projects; (b) attain the state of ‘the lower costs, and the
better profits’; and (c) become a knowledge-based enterprise, throughout collaborative partnership.
Additionally, there still be the benefits for the third side; that is societal, which could gain profits from those
innovation and invention developed through the partnerships. Social problems could be also solved (Kong,
2013; Randil et al., 2018). The case of collaboration in manufacturing potential COVID-19 vaccine, as
stated earlier, is one of the best examples.
Besides, collaboration has been identified as one of significant key enablers in completing disaster recovery
(Kong, 2013), disaster risk reduction (Rolfhamre, 2019), and disaster risk management (APP, 2021).
According to the study of innovative practices for Disaster Risk Management (DRM) by Asian
Preparedness Partnership (APP) (APP, 2021), it suggests that partnership is a pivotal enabling factor
enhancing innovative practices for DRM in Asia, as described:
“The findings reveal that there are common enabling factors as well as challenges and
gaps concerning innovation across the region. The results identify five key enablers of
innovation, namely Partnerships, Policy Directives & Frameworks, Champions, Access to
Funding and Expertise & Capacities, which determine the status of innovation for DRM in
the respective focus countries.”
(APP, 2021: 7, bold is the authors’ emphasis)
In Thailand, the concept of collaboration between university and other sectors has been recognized.
However, in general, the UEC in Thailand is still dearth of continuity, implementation, funding, and longterm strategic plan (Shiller and Diez, 2007). The effective collaboration could be obtained through four
main pathways: (a) creating efficient policy; (b) enhancing skill acquisition and job opportunities; (c)
allocating research grants strategically; and enhance (d) supporting collaboration both national and
international level (Tantanee et al, 2019). Recently, Thai government seems to realize the limitation of
collaboration between university and private sector. It can be seen through the latest policy namely Thailand
4.0, a new economic model, which drive partnership among university and private sector. Under this newly
policy, it identifies 10 targeted S-curve industries (Department of Research Management and Educational
Quality Assurance, 2016). As a part of social institution, following this policy, Thai universities have
involved in types of collaboration through numerous research projects as well as academic services projects.
The mutual agreement, e.g. university’s Memorandum of Understanding ( MOU) agreement and
Memorandum of Action (MOA) agreement between university and industry, is one good example
(Tantanee et al, 2020). Nevertheless, these policies and projects have not been identified how are they
related to DR; and very limited study has investigated primarily on this issue. This seems to be a critical
gap to enhance UEC concerning DR in Thailand.
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Consequently, in order to drive huge progress in collaboration for DR between universities and enterprises
in Asian partner countries. This report aims to fill the gaps, stated above, by exploring three primary topics
related to UEC that concentrating on DR in Philippines, Sri Lanka, and Thailand. They are current context
of UEC, best practices of UEC, and research trend of UEC. In doing so, it employs documentary research.
Data has been collected through a number of sources. The methodological framework in each Asian partner
countries will be explained in the next section.

1.2 METHODOLOGY
The methodology has been designed in order to investigate University Enterprise Collaboration (UEC)
which is related to disaster resilience (DR) in Thai context. Its analysis is based on document studies, which
data derived from secondary sources. The time frame of the studied documents is between 2014 and 2021.
The details are shown in Figure 1.2-1 as well as the following description.
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Figure 1.2-1 Methodological Framework of National Status of UEC concerning to DR in Thailand
In the Figure 1.2-1 , the data has been gathered through four main sources in order to achieve three primary
topics of this study: (a) current context, which including policy to promote UEC, types of existing UEC
models and their components, gaps for doing UEC, enablers that support UEC, barriers that hinder UEC,
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and requirements in term of developing UEC; (b) best practice in three partner universities in Thailand; and
(c) research trend focusing on UEC both nation and international level, that concerning UEC for DR in
Thailand.
(1) Government documents – The study investigates government documents, for instance, government
reports, policy papers, research reports, handbook and manuals, etc., through official websites of (a)
Ministry of Interior and its Departments e.g. Department of Disaster Prevention and Mitigation, and (b)
Ministry of Higher Education, Science, Research and Innovation and its departments.
(2) Funding agencies’ s documents – The study explores numerous funding agencies’ documents, for
example, policy papers, annual reports, and so on. The exploration has been done through official website
and related links of the following agencies’ website:
•

National Innovation Agency (NIA): https://www.nia.or.th/ (see Figure 1.2-2a)

•

Thailand Science Research and Innovation (TSRI) 1: https://www.tsri.or.th/ (see Figure 1.2-2b)

•

National Research Council of Thailand (NRCT): https://www.nrct.go.th/ (see Figure 1.2-2c)

•

National Science and Technology Development Agency (NSTDA):
https://www.nstda.or.th/home/ (see Figure 1.2-2d)

•

ERASMUS+ : https://ec.europa.eu/programmes/erasmus-plus/node_en (see Figure 2e)

Notably, data from the source (1) and (2) has been analyzed basically for current context of UEC concerning
to DR in Thailand.

Figure 1.2-2a: National Innovation Agency
(NIA) website

1

Figure 1.2-2b: Thailand Science Research and
Innovation (TSRI) website

Thailand Science Research and Innovation (TSRI) is previously named The Thai Research Fund (TRF)
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Figure 1.2- 2c: National Research Council of
Thailand (NRCT) website

Figure 1.2-2d: National Science and Technology
Development Agency (NSTDA) website

Figure 1.2-2e: ERASMUS+ website
(3) Partner universities projects - It gathers partner universities’ documents e.g. research projects,
academic service projects, MOU, MOA, that related to UEC as well as various aspects of DR from three
partner universities in Thailand. It includes Chiang Mai University (CMU), Mahasarakham University
(MSU), and Naresuan University (NU). Relevant online documents available on official universities’
websites (see links below) have been analyzed to identify the best practices.
•

Chiang Mai University (CMU): https://www.cmu.ac.th/

•

Mahasarakham University (MSU): http://www.web.msu.ac.th/

•

Naresuan University (NU): https://www.nu.ac.th/

PART 2 CURRENT CONTEXT
The university enterprise collaboration (UEC) has been popular and used as magic tools or strategies
(Panarina, 2015) for driving the technology and innovation transfer from university to develop product,
process and service in businesses and social for a long time. The university commitment to engage the UEC
has been mainstreaming agenda for working corporately to deliver shareholder values. According to the
collaboration, it has been served both the students and the companies. The fruitfulness of the UEC driven
(Hall and Scott, 2001; Choy and Delahaye, 2009; Fernandez, 2015; Venturewell, 2019; Elsevier, 2021) has
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been aimed for increased funding, better student opportunities and outcomes, utilizing government
programs for funding, and better potential for economic development (Roshani et al., 2015) and societal
impact.
Nowadays, the UEC models have been raised up from country to country e.g., Malaysia (Salleh and Omar,
2013), Thailand (Worasinchai et al., 2008), Kazakhstan (Jonbekova et al., 2020), US (Prigge and Torraco,
2006), UK (Vick and Robertson, 2018), Japan (Pittayasophon and Intarakumnerd, 2017) etc. It has been
introduced for using in several countries. It still has been mysteries of implementation. According to apply
in many countries, there has been both success and failure for its implementation from policies and practices
(Prigge and Torraco, 2006; Karlsson et al., 2007). According to Azman et al. (2018), the roles of
government, university, and enterprises that involved in the UEC have been significant players for
empowering as well as intriguing for achieving its goals in the collaborations. Therefore, the understanding
of the UEC implementation from policies to practices in any countries will be useful for lesson learn and
extending to be as a guideline for successful implementation of UEC. There has been a great amount of
publication of the UEC models for serving innovation for economy, but a little number has been focused
on the UEC for social innovation, particular to disaster risk reduction (DRR) (Tantanee et al., 2018).
The natural disasters issue has been relied on the climate change aspect which has been affected on every
life on earth. Now, it has been more frequently occurred all over the world. The international awareness has
been focused on how to solve the natural disasters problem. Therefore, this issue has been set as the global
challenges in the next decade under the Sendai Framework for Disaster Risk Reduction (2015-2030). This
framework was established as the guideline for implementing policies and practices of DRR at the national
and local levels as well as the global and regional levels. The implementation framework has been offered
into four priority areas; (1) Priority 1: Understanding disaster risk, (2) Priority 2: Strengthening disaster
risk governance to manage disaster risk, (3) Priority 3: Investing in disaster risk reduction for resilience,
and (4) Priority 4: Enhancing disaster preparedness for effective response and to “Build Back Better” in
recovery, rehabilitation and reconstruction (United Nations; Stein and Walch, 2017).
2.1 POLICIES TO PROMOTE UEC
All over the world, the trend of using University-Enterprise Collaboration (UEC) model by government has
been significantly raised up (Perkmann et al., 2013; Roshani et al., 2015; Scandura, 2016; Jonbekova et al,
2020) in order to promote the process of technology transfer from university to industry. This UEC model
was proposed by Thai government because it was expected to play the key successful implementation of
national policies and practices towards through achieving Thailand’s economic and social development
goals (Worasinchai et al., 2008; Siripitakchai and Miyasaki, 2015; Tantanee et al., 2018). The UEC model
seems like a vehicle to serve the science & technology knowledge and research and innovation (R&I)
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outputs from university to industries in order to developing employees’ and employers’ skills, transferring
innovation & technology knowledges, new product development, technology licensing, promoting
entrepreneurship (Startup & Spin-off businesses), and solving industrial problems from processes to
products (Guan and Zhao, 2013; Sharma and Batala, 2016).
“Enhance stakeholders’ ability by providing an enabling environment for development. The main
factors will be adjusted so they become instruments of development, such as using education and
research as essential tools to propel the nation’s 28 development in all dimensions (Office of the
National Economic and Social Development Board, Office of the Prime Minister, 2016).”
Moreover, the university is able to receive fruitful benefits from industry under the collaboration because
the industry can support the activities or programmes for achieving the university mission of teaching,
academic service and research such as curriculum development, internship & cooperative education,
industrial training, fieldtrip or industrial visit, visit lectureship, teaching by industry’s person, sharing
resources & equipment for teaching and doing research, getting academic service and research funds, staff
exchange, lecturers’ skills development etc. (Brimble and Donor, 2007; Roshani et al., 2015; Nakagawa et
al. 2017).
In the national policy of the UEC has been declared as the mechanism to achieving the goals of the 12th
National Economic and Social Development Plan (2017-2021). This has been focused on the research and
innovation (R&I) as well as the empowerment corporative working amongst all stakeholders who have
been influent on economic and social development such as government sectors, private sectors, agriculture
sectors, service sectors, academic sectors, social sectors and others in order to running the integrated
working programmes or projects as the new engines of Thai economy growth and increasing quality of life
in the paradigm shift of “Thailand 4.0” (Office of the National Economic and Social Development Board,
Office of the Prime Minister, 2016). It is established to contribute to advancements of economic
opportunities, poverty reduction, a higher income per capita, as well as an improvement in living standards.
This can be showed that:
“The 12th Plan’s formulation process, implementation, monitoring, and evaluation all emphasize
a process of public participation, which includes the public sector, private sector, civil society, and
the academic sector across the country. It is a “Pra-Cha-Rat” mechanism, which is the platform
of combining power of public sector, private sector, and citizens. It encourages all walks of life to
participate in the process of setting targets, establishing guidelines and identifying the flagship
programs/projects of the Twelfth Plan. The Plan can thereby serve the needs of people in different
social landscapes and successfully solve their problems in an appropriate way during the 5- year
implementation period (Office of the National Economic and Social Development Board, Office of
the Prime Minister, 2016).”
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Moreover, the 12th National Economic and Social Development Plan has also clearly identified the role of
university to help any enterprises to improve products, processes, and services by promoting advanced
science, technology and innovation development to use in their organizations. The UEC mechanism can be
showed that:
“This focuses on the promotion of research and development, and hopes to foster intelligent
technology and develop technopreneurs’ skills. Furthermore, in order to utilize research results
for commercial purposes, connectivity between major production sectors - such as small-scale
farming, small community enterprises, small and medium enterprises (SMEs) – and research
institutes and the academic sector will be encouraged. There is also a need to leverage existing
infrastructure and capital, especially human capital in Science, Technology, Engineering, and
Mathematics (STEM), to engage the fast-changing world of technology. Development strategies
will be encouraged to support collaborative working networks between research institutes, the
academic, public and private sectors, and citizens in order to develop social innovations. It is also
crucial to improve the country’s research and development system (Office of the National
Economic and Social Development Board, Office of the Prime Minister, 2016).”
The 12th National Plan was initiated for achieving the goals of global challenge issues for sustainable
development which set by the Department of Economic and Social Affairs, United Nations
(https://sdgs.un.org/goals). These were (1) no poverty, (2) zero hunger, (3) good health and well-being, (4)
quality education, (5) gender equality, (6) clean water and sanitation, (7) affordable and clean energy, (8)
decent work and economic growth, (9) industry, innovation, and infrastructure, (10) reduced inequalities,
(11) sustainable cities and communities, (12) responsible consumption and production, (13) climate action,
(14) life below water, (15) life on land, (16) peace, justice, and strong institutions, and (17) partnerships for
the goals. From 17 goals of UN sustainable development, the 12th National Plan groups them into 3
dimensions of “Security, Prosperity, and Sustainability” which is shared the vision of the 20-year National
Strategy (Bangkok Post, 2018). Under the domestic and foreign economic, social, natural, and
environmental circumstances, the ten strategies are aligned wisely to cope with the resultant risks and
challenges. These are as follows.

1. Strategy for Strengthening and Realizing the Potential of Human Capital
2. Strategy for Creating a Just Society and Reducing Inequality via Three Major Policy
Directions

3. Strategy for Strengthening the Economy, and Underpinning Sustainable Competitiveness
4. Strategy for Environmentally-Friendly Growth for Sustainable Development
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5. Strategy for Reinforcing National Security for the Country’s Progress towards Prosperity and
Sustainability

6. Strategy for Public Administration, Corruption Prevention, and Good Governance in Thai
Society

7. Strategy for Advancing Infrastructure and Logistics
8. Strategy for the Development of Science, Technology, Research, and Innovation
9. Strategy for Regional, Urban, and Economic Zone Development
10. Strategy for International Cooperation for Development
According to the 12th National Plan, the UEC model was mostly used for economic development. It
emphasizes on strengthening existing competitive production and service sectors to become more
technology-intensive and innovation-driven by transferring knowledges from research or academic
institutions. Numerous of government programmes and budget has been served for the UEC model for
economy development e.g., talent mobility, joint or cooperative research project, industrial consultancy,
innovation for economy, university business incubator, startup business, new entrepreneur creation project
etc. (Brimble and Donor, 2007; Schiller and Diez, 2007) From the literature reviews, it showed that the
UEC model was mostly used for commercially exploitation rather than other non-benefit applications such
as solving problems of social, natural resources, or environment issues, particular to climate change and
natural disasters (Tantanee et al., 2018; Thirlway, 2020; James, 2020). Although there have been many
government policies or strategies or plans to serve Thailand’s policy to achieve the goals of upgrading high
standard of economy and society, a little number of these has been focused on the issues of supporting any
sectors to assist, cooperative work, apply knowledge and using R&I to solve the Thai natural disasters
problems. These can be showed the ratio of policies and practices that Thai government focus in Figure
2.1- 1.

Figure 2.1-1 The ratio of policies and practices that Thai government focus
Today, the one of the global challenge scopes has been climate change. It has effect on any changes on the
earth such as weather, disease, human and animal life, season, and others that related to the occurrence of
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natural disasters. In international level, awareness of all over the world has been focused on how to solve
the natural disasters problem under the Sendai Framework for Disaster Risk Reduction (2015-2030).
In Thailand, the disaster issue has been realized in the 20 Years National Strategy. It has been identified in
the disaster prevention and mitigation plan in the aspect of country security. The government has involved
within global frameworks and mechanisms of coping with disaster risk e.g., the Hyogo Framework for
Action, the Sendai Framework for Disaster Risk Reduction, United Nations Framework Convention on
Climate Change and Kyoto Protocol, ASEAN Agreement on Disaster Management and Emergency
Response: AADMER etc. In 2014, the government has declared in the Bangkok Declaration on Disaster
Risk Reduction in Asia and the Pacific to eliminate disaster risk by recognition of people-centered
development model which reduces impact of uncertainties and increases self–immunity of local
communities as guided by the “Sufficiency Economy Philosophy”. In declaration, the roles and duties of
all governments and stakeholders have been need for (1) enhancing resilience at local level, (2) increasing
public investment for disaster and climate risk management to protect and sustain development gain, (3)
promoting private sector role–public and private partnership for DRR, (4) promoting the use and
development of science, technology and innovation for disaster risk reduction, (5) enhancing governance,
transparency and accountability of all stakeholders in disaster risk management (DRM), and (6)
encouraging an inclusion of disaster risk reduction as part of sustainable development.
In the aspect of natural disasters, they are quite important which can be seen in the statement from the King
Rama 9 said “Assistance provided to disaster affected people should be short – term in nature. This means
that during an emergency situation, disaster relief efforts should be carried out on a rapid and continuous
basis… in this connection, long – term humanitarian aid is required as well… subsequently those affected
by disaster are taken care of until completed an education programme, be able effectively to make an honest
living, and be the good citizens of the country…”
The Deputy Prime Minister, Chairman of National Disaster Prevention and Mitigation Committee has
identified the importance of DRR as below.
“This National Disaster Risk Management Plan (2015) has consolidated disaster risk
management– related new thinking and concepts, including the development of disaster prevention
and preparedness system and the creation of disaster immunity through developing knowledge and
wisdom as well as strengthening disaster surveillance system and coping capacity, living in
harmony with nature and creating the self–immunity into the communities in line with an approach
entitled “sufficiency economy philosophy (National Disaster Risk Management Plan, 2015).”
The three targets of disaster risk management in this National Plan (2015) were;
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“Target 1: to ensure overall readiness of the national disaster risk management system to deal with
potential disaster incidents through integrated and coordinated collaboration with stakeholders
across multiple sectors and countries to timely provide disaster relief and emergency assistance to
disaster affected people as well as undertaking the immediate and long–term disaster recovery and
reconstruction in the affected areas in a fair and thorough manner with a view to establishing
standards and practices for national disaster risk management.”
“Target 2: to cultivate a lifelong learning culture amongst, and boost the natural disaster immunity
of all sectors of society in Thailand aiming to gain a better grasp of the ways to manage disaster
risk through providing spaces and opportunities for individuals, communities, civil society and
other stakeholders to participate in DRM practices towards sustainable development.”
“Target 3: to increase public safety awareness through highlighting the creation of body of
knowledge, awareness, and safety culture as well as developing local and community capacity
gearing towards building community resilience to disasters.”
According to achieve the three targets, the strategies and operational guidelines of disaster risk reduction
were aligned. The stages of strategy in disaster management cycle can be showed in Figure 2.1-2 and the
strategies, sub-strategies and operational guidelines can be showed Table 2.1-1.

Disaster

1. Disaster
Risk
Reduction
Strategy

2. Strategy for
Emergency
Management

Pre-Disaster Post-Disaster

4. International
Cooperation
Strategy for
Disaster Risk
Reduction

3. Strategy for
Sustainable
Recovery
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Figure 2.1-2 The stages of strategies for disaster management cycle
Table 2.-1 Strategies, sub-strategies and operational guidelines of disaster risk management
Strategy
1

Sub-Strategies and Operational guidelines

Disaster Risk

1) Creating standardized system for disaster risk assessment

Reduction

2) Developing disaster risk reduction (DRR) measures

Strategy

(1) Guidelines for disaster prevention and mitigation
(2) Guidelines for disaster preparedness
(3) Guidelines for effective early warning systems
3) Promoting a multi–sectoral and multi–level approach in setting up guidelines for DRR
(1) Key guidelines for adopting DRR concept as national policy
(2) Guidelines for promoting DRR efforts

2

Strategy for

1) Developing standards for emergency management

Emergency

(1) Guidelines for emergency response operations

Management

(2) Guidelines for setting up incident management unit
(3) Guidelines for disaster area declaration
(4) Guidelines for upgrading level of emergency and incident management
(5) Guidelines for emergency evacuation
2) Developing emergency response support system/mechanisms
(1) Communications and telecommunications procedures
(2) Guidelines for communicating public information during incident
(3) Guidelines for establishment and application of area command
(4) Guidance for incident command
(5) Guidelines for activating emergency support functions
(6) Guidelines for deployment of incident management assistance team
3) Strengthening the system and guiding principles for disaster relief operations
(1) Guidelines for use of contingency fund advances for emergency relief assistance
(2) Guidelines for conducting damage and needs assessment
(3) Guidelines for receiving donations
(4) Guidelines for reporting information
(5) Guidelines for setting up evacuation centre

3

Strategy for

1) Developing post – disaster need assessment approach

Sustainable

(1) Guidelines for damage and loss assessment

Recovery

(2) Guidelines for social impact analysis and human impact of disaster
2) Developing recovery operations and management system
(1) Guidelines for health – related rehabilitation
(2) Guidelines for social wellbeing rehabilitation
(3) Guidelines for economic recovery and economic strengthening intervention
(4) Guidelines for natural resources and environment rehabilitation
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3) Enhancing the concept of building back better and safer in post–disaster
reconstruction and recovery
(1) Guidelines for supporting and building community recovery capacity and
community planning
(2) Guidelines for health and social services recovery support and planning
(3) Guidelines for housing recovery support and planning
(4) Guidelines for infrastructure systems recovery support and planning
(5) Guidelines for natural resources and environment recovery support and planning
(6) Guidelines for economic recovery support and planning
4

International

1) Developing coordination system for unified efforts in humanitarian assistance

Cooperation

operations

Strategy for

(1) Guidelines for the receipt of foreign humanitarian assistance

Disaster Risk

(2) Guidelines for provision of humanitarian assistance to foreign country

Reduction

(3) Guidelines for using single window system for coordination of humanitarian
assistance
2) Raising Standards in humanitarian response
(1) Guidelines for improving regulatory and legal framework for humanitarian
assistance operations
(2) Guidelines for meeting minimum standard in humanitarian personnel performance
3) Strengthening the country’s knowledge sharing initiatives
(1) Guidelines for creating an environment for disaster knowledge management
(2) Guidelines for developing and enhancing international disaster risk management
cooperation
(3) Guidelines for knowledge mobilization and outreach
4) Enhancing the country’s leading role in disaster risk management
(1) Guidelines for achieving technical and operational excellence
(2) Practical guidance for Thailand’s leading role

Source: National Disaster Risk Management Plan (2015)
From this, the Department of Disaster Prevention and Mitigation (DDPM), Ministry of Interiors has played
significant role for success implementation of DRR policies and practices. It had strategic national action
plan for achieving DRR goals. The four national strategies for DRR, the DPPM roles and responsibilities,
was aligned into 5 years (2017-2021). These were (1) strengthening capabilities of DRM, (2) integration of
all stakeholder missions both national and international organizations, (3) increasing awareness and
education and building safety culture for DRM, and (4) increasing performances of organization and people
to cope with disasters. To achieve these, the UEC can be used and aimed to build the valuable partnerships
and increase of performances by innovation utilization.
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From literature reviews, it found that Thai government has interested in the disaster risk reduction and
management. Its’ policy and strategies have been stated in the national plan as well as its’ practices have
been responded by the Department of Disaster Prevention and Mitigation, Ministry of Interiors. In any
strategies and practices of disaster risk reduction and management, they can be more efficiency and
effective by using knowledge of science, technology, and innovation from research and innovation (R&I)
to strengthening all stakeholders’ capabilities to overcome this aspect. Therefore, the role of university, as
the one of stakeholders, has been very significant for transferring knowledges and technologies to other
stakeholders in order to overcome disaster circumstances.
In Thailand’s policy, the government aims to enhance the country’s standing to become a high-income
nation through developing it as a knowledge-based economy with an emphasis on research and
development, science and technology, creative thinking, and innovation. the issue which is related to R&I
directly is about policy to develop and promote the utilisation of sciences and technologies, research and
development (R&D), innovation, and support the R&D budget. Research & Innovation policy is mostly
necessary to stimulate an increasing of economic development, this can be seen in the government strategy
which is focused on upgrading innovative services and products in small and medium enterprises as well
as generating new entrepreneurs and startup businesses.
R&I policies and practices were recognised as the critical part of the UEC which can be generated the
innovation supplying for driving economic and social development. These policies and practices related to
several ministries related to DRR such as Ministry of Education, Ministry of Higher Education, Science,
Research and Innovation, National Research Council of Thailand (www.nrct.go.th). These R&I strategies
can be shown in Table 2.
Table 2 Thailand’s ministries supported R&I
Ministries

Focus on Research & Innovation (R&I)

Government Strategy

No.8 Strategy for the Development of Science, Technology, Research, and

from the 12 National

Innovation

Economic and Social

Examples of policies & strategies:

Plan

- to develop and promote the utilization of science, technology, R&D and innovation

Ministry of Education

No.8 To promote and support R&I for solving problems in Thai societies

th

Examples of policies & strategies:
- to support research for national development
- to increase research capabilities of academic staffs
Ministry of Higher

Strategy no.1 To support education for Thai people in all ages in order to improve

Education, Science,

quality of life and increase Thai competitiveness

Research and Innovation

Examples of policies & strategies:
- to increase number of full-time researchers and innovators
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- to assist SMEs and new businesses for raising organizational competitiveness
Strategy no.2 Doing R&I responded for solving root causes of Thai society’s
problems
Examples of policies & strategies:
- to strengthen the R&I administration and funding
- to develop R&I which is useful for developing Thai society
- to build the big infrastructures for serving science & technology and innovation
space area
Strategy no.3 To create social innovation for economic and social development
National Research

Strategy no.4 To increase potential and capacity for R&I staff development

Strategy from Thailand

Examples of policies & strategies:

Research Organization

- to support the using of R&D for achieving goals of national plans & strategies and

Network (TRON) &

government agencies’ missions

National Research

- to support and promote R&D in private sector

Council of Thailand

- to establish the mechanism of applying research output, knowledge and innovation
for social and economic development
- to integrate the research system for unity and sustainability approach
- to strengthen the basic infrastructure of R&D
- to increase number and capability of research staffs for upgrading national
competitiveness

- to build research network

both national and international levels
Department of Disaster

Strategy no.1 To strengthening capabilities of DRM

Prevention and

Examples of policies & strategies:

Mitigation, Ministry of

- to reduce disaster risk and loss

Interior

- effective DR management
- effective and sustainable mitigation and recovery
- readiness of resources and operations
Strategy no.2 To integrate all stakeholders missions both national and international
organizations
Examples of policies & strategies:
- integration of DRR networks and all stakeholder missions
- international cooperation
- to establish databases of DRR
Strategy no.3 To increase awareness and education and building culture for DRM
Examples of policies & strategies:
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- to increase DRR awareness and education and build safety culture and involvement
of all stakeholders

- to strengthen networks and self-

managing of DR
Strategy no.4 To increase performances of organization and people to cope with
disasters
Examples of policies & strategies:
- to increase organization and people performance

Research and Innovation (R&I) have played an important, and increasing, role for the development of
Higher Education Institutions (HEIs) worldwide (Walwyn and Cloete, 2016), particular to Education 4.0
Thailand (Waitayasin, 2019; Trivedi, 2016). Therefore, the Office of Higher Education Commission
(OHEC) Thailand has authorities from Ministry of Education for deploying the R&I policy toward
throughout universities for supporting R&I in order to solve communities’ problems as well as to generate
and transfer knowledge for society’s advancement.
All policy makers at university authority agree that R&I is very important for a development of universities
(Hawkins and Mok, 2015; Intarakumnerd et al., 2016; Brennan et al., 2018; Caseiro, and Santos, 2019).
The Thai university’s R&I had been increasingly forced by global trends (Lao, 2015; Rungfamai, 2018).
R&I can construct a new knowledge and innovation that can be used in teaching and learning processes in
higher education institutes, solve the problem in real life and develop the product to commercial scale. From
previous study of ASCENT project, the significance of R&I in university can be showed as follows (in
Thailand: National Report).
“R&I is the ‘heart’ of university development. R&I definitely lead university to reach high quality
standard as well as high reputation in both national and international level.”
“It is compulsory thing for university because it is a way to get or reach a new knowledge.
In fact, it is one of their duties and contributed to social.”
Now, the R&I has been set as the university mission in order to enhance knowledges as well as produce
technologies and innovation for driving economic and social development. The key components in the
country’s national innovation system are the University Enterprise Collaboration (UEC) that can help Thai
producers to initiate, import, modify and diffuse technology. The UEC can be linked R&I from university’s
producer to industry’s user in order to strengthening local, social and communities as well as improving
productivity of agriculture, manufacturing, and service sectors. In the aspect of disaster, the UEC has been
the domain of the strategies in the Department of Disaster Prevention and Mitigation, Ministry of Interior
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(www.disaster.go.th) such as “Increasing potential of disaster risk management, disaster resilience and
recovery into the international standard”, “Integration of disaster risk management amongst all
stakeholders both domestic and international levels”, and “Empowering people, private sectors,
communities, volunteers, and networks by education, institution of awareness, creation of safety culture,
and participation of disaster risk management”.
The Department of Disaster Prevention and Mitigation needs all stakeholders to involve to practice and
activate the plan of disaster risk management successfully. The establishment of clear roles for all agencies
and their partner networks at all levels was defined in National Disaster Risk Management Plan (2015).
The role of university and research institute was defined that
“to produce and transfer technical and practical knowledge on disaster risk management to all relevant
stakeholders, to support research funding and to coordinate research efforts across research network
partners to produce research findings and knowledge useful for identify the relevant policies at all levels”
as well as the role of private sector was defined that “To actively participate in collaborative efforts to
translate the National Plan into concrete actions through applying either individual - based approach or
public private partnership approach, as well as taking into account all considerations regarding corporate
social responsibility in compliance with a universal ethical principle in disaster risk management to provide
a promising direction towards sustainable development”.
From previous research in the database of National Research and Innovation Information System
(https://nriis.nrct.go.th/public_SearchOnProject.aspx), there were the UEC research projects which were
related to the disaster risk management. The examples of the research project from the UEC can be showed
as follows.
-

Jaibuek, S. (2016). Survey and development of information system for strengthening learning
potential of Nang Lae subdistrict’s community, Chaing Rai province: a case study of applying
data mining from local wisdom to disaster aspect. The collaboration was between Chiang Rai
Rajabhat University and Subdistrict Nang Lae’s community.

-

Charoenphol, S. (2018). Development of Early Warning Equipment for Earthquake by using
Embedded Systems. The collaboration was between Chiang Rai Rajabhat University and
communities at earthquake area.

-

Makdee, W. (2019). Knowledge management of prevention and preparedness of natural
disaster circumstance of agriculture: a case study on community enterprise group of Khao
Hom Thoong, Ubon Ratchathani province. The collaboration was between Ubon Ratchathani
Rajabhat University and community enterprise group of Khao Hom Thoong.
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2.2 TYPES OF EXISTING UEC MODELS AND THEIR COMPONENTS
The UEC models have been used for promoting the advancement of science and technology knowledge by
research & innovation (R&I) from university and applying to economic and social development. According
to innovation meaning from National Innovation Agency (Public Organization), the innovation made from
R&I mainly can be classified into two groups of innovation for economy and social innovation
(www.nia.or.th). In Thailand, a number of R&I innovation has been generated for economy exploitation in
order to increase Thailand competitiveness and magnet for encouraging overseas investment
(Chantanusornsiri, 2019), less number has been used for developing social purposed. The innovation
approach for disaster aspect is categorized in the social innovation which is fewer emphasised from the
national policy.
The purposes of the collaboration were served university missions which were direct for excellent teaching,
innovative R&I doing, academic service to serve industries and communities. The collaboration pattern of
the UEC can be classified into two types of informal and formal collaborations. The informal collaboration
of UEC was constructed by direct personal contact with industries. This type of collaboration may need
university assistance; however, it may not. Some projects, staff can directly contact and run with industries
by themselves, but some are needed to sign university contract with industries. In contrast, the formal
collaboration of UIP can be generated from university e.g., Memorandum of Understanding (MoU),
Memorandum of Action (MoA), contract of UEC collaboration between university and industry, and
specific UIP function units.
From ASCENT project survey in Thailand, it found that the collaboration perhaps were different purposes
and it can be prioritised following closely working in industrial specific or co-research projects, conducting
knowledge transfer projects, internship through PPPs, working with entrepreneurs, student exchange, and
networking on center of excellence (CoE) respectively.

The collaboration can be classified into four

main channels. These were (1) personal contract, (2) mutual agreement, (3) specific function units, and (4)
individual project. The explanation and the figures of four channels of UEC collaboration can be illustrated
in Table 2.2-1.

Table 2.2-1 The explanation and figure of four channels of UEC collaboration
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1. Personal contract

UEC is depended on personal contact. Strong
relationship between staff and industry can lead
them to work together for achieving the UEC
project goals.

2. Mutual Agreement

UEC is depended on the university’s MOU
agreement between university and industry. The
university needs to assign staffs to wok with
industry to achieve the UEC project goals.

3. Specific function
Unit

University has the UEC function units which work
together with staffs and industry for achieving UEC
goals e.g., science park, university business
incubator centre, technology licensing unit,
technology clinic etc.

4. Individual project

Relationship is in short term and temporarily
occurred when they want some help from the
others. For examples, staff wants industry to join
his/her short-term research project or industry
wants staff to train their employees to upskill for
improving productivity.

2.3 GAPS FOR DOING UEC
In the national plan of disaster management, the activation of the plan was designed in order to achieve the
goals. There was the set of actions which can be illustrated in Figure 2.2-1.

Policy deployment

Strategy alignment

Implementation

Assessment
19

Clear
understanding
of mission

Integration
and
Coordination

Resources
allocation &
multi-agency
collaboration

Monitoring &
Evaluation

1. Creating & enhancing a common understanding about the essence and concept of the
national plan by convening the meeting and and conducting public relations campaign through
all available media
2. Applying an integrated and coordinative approach to translating the naional plan into action
by developing relevant plans at all levels of provincial, district, local organizations, and action
plan of any agencies as well as conducting disaster simulation exercise
3. Allocating resources for collective utilization and adjusting public sector entity practices to
create multi-agency collaboration environments by convening consultative meeting with
relevant central public agencies about budget allocation and all participating public agencies
about enabling and facilitating the integration of relavant activities
4. Monitoring progress and plan implementation based on the procedure, improving tools and techniques
to facilitate better, and continuing monitoring and evaluation to achieve the overall performance under the
national plan

Figure 2.2-1the process for translating the national plan into action
In Figure 2.2-1, it can be found that the UEC is needed to be closely linked amongst all participants of
Goal
achievement:

(1) More shared understanding and better integrated and coordinated efforts among participating agencies
(2) Active participation of all stakeholders
(3) More links among relevant plans at all levels
(4) Better integrated and coordinated efforts in execution of plan at all levels
(5) More efficient and effective practices to achieve overall performance

implementing national plan for disaster management and university can support the advancement of
science, technology and innovation of disaster aspects in order to conduct to giving information, instituting
awareness, teaching, training, consulting, academic servicing, and doing research and innovation for
serving any participants.
Therefore, the policies and practices of the UEC for DRR in Thailand, it was quite clearly statement.
However, the literature reviews showed that something was wrong when bring the disaster approach
through the policies and practices. There were many problems for using UEC. The examples of statement
can be showed as follows.
“… the efficiency of university industry linkages in developing countries, particular to Thailand,
depends on the contributions of universities to the technological and organizational upgrading
process in industry… (Intarakumnerd and Schiller, 2009)”
“… as for firms having product & process innovations, they had intense interaction mostly with
customers/buyers, followed by locally-owned or foreign-owned suppliers and parent/associate
companies collaborate. while research and academic institutes and other government agencies
were not seen as the major partners for innovating firms… (Intarakumnerd and Schiller, 2009)”
“… university-industry co-operation in developing economies cannot be expected to work in the
same way as in developed economies. Co-operation may be hampered by technological constraints
on the part of both partners. In many cases, universities will not have the ability to supply
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knowledge that is new to their partners and companies cannot be expected to be willing or able to
pay universities for their services... (Shiller and Diez, 2007)”
“… developing country universities are usually far below the academic standards set by
industrialized countries’ universities. Consequently, they put more emphasis on undergraduate
teaching, which is very important function in many developing countries that strive to improve the
skills of their population. Graduate education and research do not belong to the core activities of
many universities in developing countries… (World Bank, 2000, cited in Shiller and Diez, 2007)”
“… local enterprise partnerships (LEPs) have the potential to have a significant influence upon
economic growth in their localities. Universities are key players in the supply chain for research,
innovation and skills; they should be at the heart of an LEP. Government should work with the LEP
network to understand local priorities and needs for government funding, including activities
supporting generic business– university engagement… (Wilson, 2012)
“… sustainability of the disaster management information networks and technologies below the
upazila level is a major challenge as well as in this challenge a well concerted action and planning
is needed combining the efforts of government agencies, NGOs in the ground, civil society entities,
local government and the community level change agents. Setting up an adequate institutional
framework for such initiative is also an essential step to consider... (ADPC, 2008)”
“… the complex and multidisciplinary nature of disaster management stresses the universities to
enhance interdisciplinary and intersectoral cooperation to develop innovative education that can
increase societal resilience. Collaboration is actively promoted with a view to breaking down the
barriers between universities and between universities, industry, government and the public
services… (Smith and Katz, 2000)”
“… university is inequitable and unresponsive relationship with community and … largely failing
in its efforts to prepare students for lives of social responsibility emphasise the need to increase
university’s involvement in their surrounding communities. Community based research is an
obvious platform for university to have close collaborations with communities, and it will enhance
capacity for all parties involved in the research and might improve community group’s abilities to
make more strategic decisions on the operations concerned… (Strand et al., 2003)”
“… the type and level of interactions between these entities (UEC) depend on many internal and
external factors e.g., teaching & research capacity; existence of industrial or community-based
R&D activities; funding opportunities; financial and personal incentives and rewards; and
organisational structure and culture… (Martin, 2000)”
“… the factors gearing the activities of universities more towards economic and social development
could be pressures from the government… (Wissema, 2009)”
“Thai UILs is a reflection of weak downstream demand by indigenous Thai firms, limited
commercial focus and capacity within the university system and bureaucratic fragmentation. These
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problems in turn reflect the country’s broader political economy, including Thai development
strategy, weak labour … business emphasis for upgrading, political fragmentation and the
relatively low level of pressures (foreign exchange, external threats and popular protests) on Thai
leaders to promote institutions that favour innovation (Doner et al., 2013).”
From the literature reviews, it seemed to be difficult to apply UEC for DRR successfully in both policies
and practices in Thailand. The gap of UEC for DRR can be categorized into two layers of policies and
practices which may be effect on implementing UEC for DRR.in Thailand.
In the layer of policies, the three domains are considered for successful deploying to the practices of UEC
for DRR (Figure 2.2-2). These are (1) the integrated and coordinate working of all government agency and
stakeholders, (2) the utilization of advanced science, technology, and innovation knowledge to supply for
economic and social development, and (3) the focus on solemn policies and practices of DRR. In addition,
according to relate on policy layer, the three domains of practices are occurred. These were (1) the
strengthening of collaboration between university and enterprises, (2) the university functions, and (3) the
focus and expertise on DRR aspects.

Practice 1:

Strengthening of collaboration
between university and
enterprises

Policy 1:

Integrating and coordinating
of work amongst all
stakeholders

University

Supply

- - - Policy layer
Practice layer

Enterprise

Demand

Policy 2:

Utilizing advanced knowledge and
innovation to supply to
enterprises

Practice 2:

Building university capacities to well
supply knowledge & innovation to
enterprises

UEC Model

Policy 3:

Focusing on DRR

Practice 3:

Focusing on DRR and developing
expertise on DRR
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Figure 2.2-2 The relationship of two layers of policies and practices of UEC for DRR
Nowadays, three domains of policies related to UEC for DRR has been declared in the 20 years national
strategy, national economic and social development plan, ministries’ policies and strategies, and action
plans. However, it has been not effective when deploying policies to practices, particular to DRR.
According to the policy and practice 1 about achieving goals of collaboration and coordinate working, it
had the problems. For examples, the ministries have their own responsibilities and less effort to collaborate
with other stakeholders. Mostly, they do a lot of functions by themselves which have not work coordinately
and relevant activities with other agencies. In the line of command of any ministries or government
agencies, they work individually for achieving their missions or goals, but it is quite hard to integrate their
works in the one direction and share resources and activities together in order to achieve integrated goals.
The two patterns of ministries functions can be showed in Figure 2.2-3. In Figure 2.2-3(a), it shows the new
pattern of ministries’ functions which can instead of the conventional pattern because it can integrate and
coordinate work amongst all stakeholders in the one direction to overcome DRR mission.

.

DRR mission

DRR mission

Deploying policies to practices

Deploying policies to practices

Establishing integrated goals
(Overall performance)

Translating into individual goals

Functional alignment
Ministry of interior

Dept. of Disaster
Prevention & Mitigation

Ministry of Higher Education,
Science, and Innovation

University

Other
Gov.
agencies

Research
fund agency

Goal 1 &
Function 1

Goal 2 &
Function 2

Ministry
of interior

Ministry of Higher
Education, Science, and
Innovation

Dept. of Disaster
Prevention & Mitigation

…

Goal n &
Function n
Other Gov.
agencies

University

Individual implementation

Cross functional team
Cross functional management of DRR team (New pattern)

Individual DRR implementation of working units
(Conventional pattern)

Figure 2.2-3 The two patterns of ministries functions for DRR
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In the aspect of the UEC in Thailand, the working together between university and enterprise und Martin,
M., 2000. Managing University-Industry Relations: A Study of Institutional Practices from 12 Different
Countries. Working document in the series: Improving the Managerial Effectiveness of Higher Education
Institutions. International Institute for Educational Planning / UNESCO, Pariser the collaboration was not
much, there were many factors from previous research to show unsuccessful implementing UEC (Brimble
and Doner, 2007; Shiller and Diez, 2007; Intarakumnerd and Schiller, 2009; Pittayasophon and
Intarakumnerd, 2017; Tantanee et al., 2017). The collaboration between university and enterprises was
mostly informal and depended on the personal contract, it was short-term relationship of university and
enterprise for only doing projects under the limit of time and resources. Before collaboration, the partner
selection is the key of respectable matching together (Roshani et al., 2015). In the formal, it was no
mechanism/system/administration unit to manage collaboration effectively and sustainably. Normal, the
university has only preferred to sign MOU without action because it can be responded to the University’s
KPI which counted by quantity of collaboration rather than its’ quality.
According to the policy and practice 2 about goals of knowledge transfer from university to enterprises, it
still had the problems. There are two sides of collaboration which related to the university and industry
functions which are quite differently. Supply side is from the university that can enhance knowledge and
innovation to match with industry’s demand side. The industries or enterprises had the research questions
and needed some helps from the university to solve their industrial problems and develop their
organizational performance. The university had experts for supply knowledge and innovation to develop
their products, processes, and services efficiently and effectively. However, just the needs of industries or
university staff’s capabilities are not adequately run the UEC projects or programmes successfully because
of the constraints of resources, budgets, time, staff workload, supporting facilities, administration support
and others. These constraints can be obstructed to do the UEC. As well, the capability and creditability of
university and staff were recognized as the gaps for matching them together. Moreover, from survey, the
academic staffs want some enabler factors to support them to do R&D well, for examples, research facilities
& resources, research funds, good environment, supporting staff and research administration unit, research
team etc. The triple helix model (Figure 2.2-4) has been recommended to support the Thai UEC model for
innovation and entrepreneurship (Dzisah and Etzkowitz, 2008; Udomsopagit, 2016; Niljang and Distanont,
2019). Its importance can be stated that “Triple Helix is the secret of Silicon Valley formation and
development; it is a continually developing process; its consequence is sustainable innovative ecosystem
(Etzkowitz and Zhou, 2017)”. For example, the National Innovation Agency (Government), has the project
to support innovation for economy, named “Innovative Business Opportunity”, for supporting technology
& innovation development funds for university which are matched with the enterprise requirements to
develop their product and process innovations under slogan of “Open knowledge, Open innovation fund
mechanism, Open opportunity” (www.nia.or.th). In addition, the Eastern Economic Corridor for
Innovation, Thailand Science Park, has provided the innovation ecosystem under the concept of “triple
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helix” model for working integration between private sector, educational & research institutes, and
government organizations, for generating innovation and commercialization of the innovation
(www.eeci.or.th).

Enterprise

Needs for solving
problems

Government

University

Ability to support facilities
& resources and coping
with constraints

Capability to
solve problems

Supporting the UEC and speeding up
the processes of knowledge &
innovation transfer

Figure 2.2-4The triple helix model to support UEC
According to the policy and practice 3 about focus and expertise in the DRR, it still had the problems.
Normally, in national plan, the policies and practices have focus on economic development more than social
development. The government has invested a great amount of budget for serving economic infrastructures
and economic stimulate programmes in order to dramatically increase country GDP and transform country
from developing country to developed country. The DRR was issued in the sub-policies in the country
security policy in the 12th National Economic and Social Plan (2017 - 2021). After Thailand has been
suffered from natural disasters and look foresight for global challenge issues of climate change, the next
national plan, the 13th National Economic and Social Plan (2023 - 2027), has emphasized on the disaster
risk reduction (DRR) in the national policies. In the scope of national plan, there were set four groups of
national policies. These were (1) high value-added economy, (2) high opportunity society, (3) eco-friendly

25

living, and (4) key enablers for Thailand transform. The disaster risk reduction (DRR) has been clearly
identified as the pinpoint in the 13th national plan, this may be the good news for practicing DRR
completely.
From survey, there is a little number of experts in DRR in Thailand. The DRR knowledge is needed to
specialize in the multidisciplinary. In addition, the development of education programs for producing DRR
experts in Thailand is quite less than other programs that serve economic and social development e.g.,
business administration, engineering, medicine, architecture, science, dentistry etc. It may be because it is
not popular career, difficult to find the job, and people think that Thailand has been settle in the safe zone
without natural disasters.
In conclusion, the UEC model, which related to innovative ecosystem for managing the technology &
innovation transfers from university to enterprises, was introduced in Thailand for long times ago. The
university in the 21st century should be viewed not just as a generator of ideas but as a source of knowledge
and competence that can benefit society. There are the gaps for doing the UEC for DRR in Thailand in
many views, In the view of policy, particular DRR policy in the aspect of social development has been
focused less than other policies which related to economic development. The “Thailand 4.0” under “the 20
Year National Strategy” has been significantly issued on the adaptation of industrialization which transform
of manufacturing from Thailand 1.0 (Agriculture producer) to Thailand 4.0 (Smart business). Therefore,
the policy focus has been relevant to the practices of DRR which less involved and supported from
government agencies and all stakeholders. Natural disasters, e.g., such as floods, landslides, tsunamis, forest
fires, wind storms, droughts etc., have occurred more often than before on a global scale. In the next 13th
national plan (2023 - 2027), the one pinpoint, which set into the national policy to cope with this global
challenge, will be the issue of DRR. In the view of DRR capabilities, the university has less focused on
this aspect because most of university staff has been enjoy for coordinate working with enterprises which
relied on government interests in order to build innovation for economy rather than social innovation. In
addition, a little number of DRR experts and researchers has been affected on less transferring knowledge
and innovation of DRR to solve communities’ area problems of natural disasters e.g., flooding, drought,
landslide, earthquake, storm etc. Most of DRR newly knowledge, technology and innovation to cope with
the disaster issues can be imported from the international organization that has been the cause of less
government focus and support for doing research in Thailand. In the view of collaboration, it means that
the creditability of university and enterprises. The trust between university and enterprises has been
significant impacted on the collaboration and coordinate working. Normally, the trust has been come from
good personal relationship between university staff and industry’s employee or employer, and then these
can lead them to work together. The informal collaboration model has been seemed to be the mechanism
for doing the UEC rather than the formal collaboration which has been came from university driven.
2.4 ENABLERS THAT SUPPORT UEC
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There have been numerous factors that affected on the successful implementation of the UEC. From sandpit
interviewing in the ASCENT project, the interesting statement from interviewees showed that the UEC has
been succeeded by some factors, for examples,
“I aware, but now it (UEC) ’s quite not effective. Some success of UEC example are UniversityBusiness Incubator and Science Park, which have been continuously supported of resources and
funds to do UIP by national government and university.”
“No, the successfulness of UEC ’s depended on dean or head of department vision.”
“I aware about UEC, but it’s quite not effective for university collaboration. I try the best to do my
duties under UEC by myself. No NU mechanism for helping me to do effective UEC activities.”
“I think that the UIP is very important 100%, but I don’t know how to find appropriate partners.
The central units of university for finding appropriate partners and matching works in university
and industry partnership is the key implementation.”
“University policies and practices should be focused on the university and industry partnership
activities and support these by resources and budget.”
“… The success UEC implementation…depended on staff individually. The staff should focus on
UEC activities because it can help him/her to develop potential for applying knowledge to solve
real problems.”
“UEC aims to develop staff potential and solve problems in industries. The staff capability of
applying knowledge from R&I for solving problems in industries is significant succeeded.”
“The needs or expectations of industry and university are very important for finding of good
matching of collaboration (UEC).”
“It’s necessary for motivating to do UEC, I would like to know how to raise income or benefit from
UEC collaboration.”
“For my doing UEC, I need supports from all levels of supporting staff and university management
that serve my university industry collaboration and doing R&I as well”
“I hope that university has the good organizational culture and environment that support staff for
doing things under the UEC collaboration.”
In addition, a number of publications has recommended the enablers (Buranajarukorn et al., 2017; Tantanee
et al., 2019) that support for UEC implementation. In the views of gaps for doing UEC above, the enablers
that support UEC can be classified into three group of views. Therefore, the summary of these enablers can
be showed in Table 2.4-1 as follow.

1

Group of views

Supporting of DRR
Policy

Table 2.4-1 The enablers that support UEC for DRR
Enablers

Updated policies to support DRR from national to local and from government to all stakeholders
Effective policy deployment process at all levels
Focus of university administrators from university to department levels e.g., policy, vision & mission,
strategy, practice, supporting staff and administration unit, facilities & resources etc.
The integrated policies and practices of DRR, coordinate working amongst all stakeholders
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2

Empowering the
collaboration and
coordinate working

3

Strengthening the
staff capabilities

The legislation of DRR
International cooperation of DRR for supporting information, knowledge & innovation, experts
DRR education & research e.g., awareness, education, training, conference, program etc.
The government decentralization of DRR from central to community implementation
Communication/mass media focus on DRR
Government agencies’ roles who take action on DRR e.g., Department of Disaster Prevention and Mitigation,
Department of Mineral Resources, Meteorological Department, Department of Disease Control etc.
Building trust, transforming informal to formal collaboration
Partner selection process event e.g., meeting, workshop, seminar, site visit etc.
UEC system and mechanism for doing DRR
Capabilities of supporting staff and administration unit
Fair sharing cost and benefit amongst government agencies, university, enterprise, and staff
Intellectual properties consideration
Building and strengthening partners network
Database of partners both enterprise requirements and university staff expert
University characteristics: comprehensive or research-based university
Motivation, Incentive, Reward for collaboration
Building good environment and providing space, internet, facilities and resources
Clear understanding enterprise needs and suitable matching staff for developing product & process
innovations, knowledge & technology transferring and solving industrial problems
Reskill/upskill of academic staff for improving their research potential & transferable skills for research
development framework (suggested by Career Research and Advisory Centre Ltd., 2007)
Appropriate staff workload
Availability of supporting infrastructures e.g., space, facilities, internet, and resources
Expertise network and research mentorship system
University & faculty policy to support R&I, R&I management system, R&I administration unit
Depended by individual capabilities of staff for doing UEC and research skills
Strong researcher team and network
Graduate programs for producing master/Ph.D. students who generate research works as well as developing
research skills for university staff
Providing the sources of knowledge e.g., library, publication databases etc.
Funding for UEC purposes e.g., teaching, academic service, research etc.
Research environment for building research culture, motivation & incentive, appropriate regulation,
promotion to higher academic position, and others
Increasing number of DRR experts

2.5 BARRIERS THAT HINDER UEC
Thailand has committed to implement the UEC for long times ago, but it has been struck and no progression
when compared to developed countries such as Korea, Taiwan (Bell et al., 2003). There may be have some
barriers that hinder UEC in Thailand. Thai academic staffs have mainly four duties for working in
universities such as teaching (produce well-qualified students), doing research excellence, transferring
knowledge to communities (academic services) and art and culture conservation. Most of academic staffs
have been enforced from university administrators for producing research publications and research outputs
rather than other responsibilities. However, it still had some barriers that hinder for doing R&I activities in
Thai universities such as national and university policy, university’s research administration, supporting
system and mechanism, research funding and infrastructures, human resource development, working
atmosphere or motivation etc. Therefore, most of Thai academic staffs seem to prefer teaching rather than
doing R&I (Schiller and Diez, 2007). From results of questionnaire survey of ASCENT project (analyzed
by Thakore and Liyanage, 2016), only 27.01% of Thai university staff involved in the industrial research
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project, only 21.84% was able to get industry’s funds for research, and only 21.26% initiated research
project involving the industry as one of the partners.
Thailand policy brief 2018 showed that the unclear policy to support UEC and R&I, lack of contribution to
global R&I for DRR, and unpreparedness of communities to deal with disaster impacts were the main
problems of doing UEC for DRR research & innovation. In addition, from interviewing of UIP sandpit in
the ASCENT project, it found some interesting interviewees comments. The examples of comments can be
stated as below.
“University has promoted UEC, but it’s not effective because of (1) lack of central unit that
response to do the collaboration with industry and manage the relationship, (2) lack of university
policy to encourage staffs for doing things in industries under the collaboration, (3) without
university fund for continuing the collaborative project, and (4) high expected results from
industries, but no support from them.”
“… it’s not effective doing things under the UEC. It needs staffs to build network with industries
by themselves.”
“It is little effort from university. Normally, university attends more focus on signing MOU, it’s
less active response for doing UEC activities from staff.”
“…the UEC achievement ’s depended on the focus of purposes, for teaching or academic service
or research, because it’s relied on fund and resources supporting and activities.”
“The university has UEC policy, but the policy is not deployed to faculties and staffs directly.
Moreover, it’s no trust and linkage between university and industries …(database)… staffs lack of
understanding the industries needs and industries also lack of information of staff expertise”
“… it’s hard to do UEC effectively because of no president vision, lack of staff motivation to do
UEC activities, lack of support from government and university, overload of teaching, and
university’s bureaucratic system which responded to UEC slowly.”
“The barriers for doing UEC activities should be eliminated e.g., insufficient facilities &
resources, regulation, bureaucratic system, unclear mechanism and management system etc.”
“Lack of professional supporting staff to help me to do UEC activities, I do it by myself.”
“Strong network of UEC is mostly came from personal and faculty linkage. Two central units of
UEC, i.e., academic service unit and researcher administration unit, are independent missions and
working separately, not coordinate working.”
From previous study, it showed that there were numerous barriers that hinder UEC, particular to DRR. The
barriers can be occurred and impacted together from policies to practices, from national to community
levels, from policy makers to all stakeholders that involved in UEC for DRR, from university to enterprises
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in the collaboration, and from university to staffs. According to these barriers, it can be categorized into six
groups. Firstly, it is depended on the policy itself from national to local levels. It is necessary for considering
the adequacy, updatability, and availability of policies as well as fitting for policy users. The second barrier
is derived from the government bureaucratic system at all levels from national to local governments. It is
conventionality and lack of adaptation which focused on centralization rather than decentralization, ivory
tower commanding, a number of hierarchies, more paper works, slow response, lack of IT utilization,
traditional procedures, a lot of regulation and inspection etc. The third barrier is originated from the different
roles and responsibilities of university. The six groups of university are classified. These are universities
for achieving (1) the world class research development, (2) technology & innovation development, (3) local
community development, (4) development of wisdom and morals from religion, (5) specific career
development, and (6) others from the government announcement.
The university vision and mission are related on the university group. The clear university roles may be
effect on staff’s role and responsibility for doing jobs. Some focuses on teaching rather than doing R&I.
Some focuses on R&I for advancing knowledge and publication. The fourth barrier is relied on the staff
capabilities. The capability is not only from academic staff, it also includes supporting staff and
administrators. It is based on the staff qualification e.g., education levels, experience, expertise etc. In
addition, it is also based on the research fields that staffs are interested and their expertise. The staff
capabilities can be developed from his/her background, but changing staff target for doing research issues
and raising up the expertise may be difficult. The fifth barrier is the trust of collaboration between university
and enterprises. The close relationship may be use long time periods to develop it. Normally, the
collaboration is based on the personal contact rather than university contract. The lack of system and
mechanism of university administration for supporting UEC is the critical problem for doing the
collaboration effectively.
In addition, the understanding of industry expectations and staff capabilities matching, the investment of
supported resources and funds under UEC, fair sharing of benefits (e.g., income, intellectual properties etc.)
are needed to be clarified. The collaboration from both sides of university and enterprise can be collected
the information on the databases and it can be enhanced through the collaboration network. The sixth barrier
is from enterprise who uses the university R&I works and involvement of relevant partners. The enterprise
who involves in the UEC is business sector (profit organization) or local community (non-profit
organization). The DRR issue is more relied on social development. In national policy, the focus of
economic development is lead to increasing a great number of innovations for economy rather than social
innovations. Therefore, the investment of research funds is aimed to develop business sectors rather than
communities. These lead to a number of researchers most intend to do R&I for serve economic development
more than social development.
2.6 REQUIREMENTS IN TERM OF DEVELOPING UEC (IF ANY)
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There is the relationship amongst university, enterprise and government in the UEC model (Figure 2.5-1).
The three components are needed to advance themselves to be effectively implementing UEC. Under the
collaboration, it is depended on trust amongst all stakeholders. The enterprises need to trust university and
staff and clarify their expectation what the results that they need for collaboration such as training their
employees knowledge transfer, academic services, research project and others. Clear university policy can
be set and deployed to practices. The university infrastructures e.g., resources, facilities, internet, equipment
etc., professional supporting staff and UEC supporting system and mechanism can be established
inevitably. The obstacles of regulation and bureaucratic system are needed to be eliminated. The university
needs to have the UEC administration unit to be as the host for managing the UEC effectively. It needs to
develop database and commination channel to matching staff capabilities with industrial needs, giving
information and communicating to all partners. The academic staff need to develop their capabilities to
serve industrial needs.

Figure 2.5-1 The UEC model that involved by all partners in university
The strengthening collaboration can be suggested from interviewee experience in the ASCENT project.
Key person of UEC implementation in university were included university administrators (from president
to head of department), administration units (supporting staff units), academic and research staffs, and
industries management representative. These are the different roles & responsibilities of key persons who
involve in the UEC (in Table 2.5-1).
Table 2.5-1The different roles and responsibilities for strengthening the UEC
Univer

Sta

Enterp

sity

ff

rise
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1

Developing databases for matching industry expectations and

X

university staff capabilities
2

Clarifying of UEC university policy and need to deploy its to

X

faculties/departments/staffs
3

Generating trust between university and industries

X

4

Changing staff attitude for linking with industries and dealing with

X

X
X

industrial problems
5

One stop services unit (or key person) which responded to managing

X

UEC
6

Supporting resources and funds for the UEC activities

X

X

7

Developing staff capabilities for doing UEC

X

X

8

Building strong UEC network and extending network

X

X

9

Keeping continuously UEC implementation and establishing events

X

X
X

for promoting it
1

Flexible managing of the UEC and eliminating barriers of regulation

X

0

& bureaucratic system

1

Clarifying the cost and benefit sharing of the UEC

X

X

X

1

Clarifying the scopes of the UEC i.e., teaching and education,

X

X

X

2

academic services, and research

1

Setting suitable system and mechanism to link UEC amongst

X

X

X

3

university, staff and industries

1

Developing organizational culture that supports staff for doing UEC

X

X

Communicating and public sharing of UEC information to all staffs

X

X

1

Generating benefits from UEC e.g., licensing, R&I commercialization,

X

X

6

training workshop etc.

1

4
1
5

The UEC activities cannot be participated by staff because of staff overload working. They have many
responsibilities for teaching, doing academic service, doing research, art and culture conservation, and
education management. They cannot focus their responsibilities on the UEC because they have a lot of
things to do both related and not related to the UEC. Therefore, the model of UEC driven for Thai university
staff was initiated. It can be explained that the university needed to generate the UEC policy related to
missions of staff to do to achieve the UEC targets (Figure 2.5-2). When university clearly focus on the
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UEC, the power, mechanism, pathway and the supporting of UEC can be formulated easily to succeed in
the UEC implementation.

Figure 2.5-2 The UEC driven for Thai university staff
From literatures, the barriers that hinder UEC, particular to DRR, are needed to be get rid of from the
implementation. There are some suggestions in the six levels of stakeholders who join in the UEC for DRR.
These are levels of national policy maker, government agencies, university, staff, community, and other
relevant organizations. Every stakeholder has roles and responsibilities for developing themselves to
support the UEC implementation. According to developing policy, the three domains of direction, target,
and

means

of

policy

deployment

(Hoshin

Kanri)

are

necessary

for

consideration

(www.gotoknow.org/posts/449176). There are five stages for deploying policy to practice effectively.
These are (1) understand citizen needs/expectation, (2) doing policy research, (3) developing policy, (4)
approval mechanisms, and (5) communicating policies (http://tech4parties.org/how-tech-can-help2/policy-development/). From literatures, Table 2.5-2 can show the suggestions of strengthening the UEC
that mentioned in any stakeholder groups (developed from the ASCENT project).
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Table 2.5-2 The suggestion of strengthening the UEC in any groups for DRR
Level of

Barriers

stakeholders
1

National policy

Developing policy adequacy of policies, availability of policies, and updatability of policies

Maker

Alignment of policies from national to local
Synchronization of different sources of DRR related policies, UEC related policies, and R&I
related policies
Law and order of DRR
Cooperation working of DRR with international organizations
DRR policy deployment from national policy to government agencies’ action plans
Effective communication/mass media and education for doing DRR

2

Government

Role of government agencies, their visions and missions, reactive or proactive action, and their

agencies

capabilities
Weighting of focus on DRR, UEC, and R&I dimensions
Government agencies policies and practices of UEC for DRR
Connectivity and incorporate working between government agency and university
Availability of resources and budget to support UEC for DRR
Effective policy deployment from ministry to units
Strong network of partners for doing UEC

3

University

Clear university policies/strategies/action plans about UEC, R&I, and DRR
Clear faculty & department policies/strategies/action plans about UEC, R&I, and DRR
Providing support infrastructures e.g., space, facilities, fund, internet, database, and resources
Establishing regular events of UEC of DRR for matching between university and enterprises e.g.,
meeting, seminar, training, conference, site visit, exhibition etc. and public relations to all
stakeholders
System and mechanism for managing UEC of academic services and R&I
Package of staff development programmes e.g., research skills, technology & innovation
development skills, management skills, transferable skills, people skills, advanced technical skills,
career development (academic position promotion), professional skills for supporting staff,
English language and communication skill etc.
Increasing number of experts and building strong researcher team and network, particular to DRR
Eliminating the bureaucratic system e.g., focus on centralization rather than decentralization, slow
response, more paper works, manual works, no flexible and traditional procedures, a lot of
regulation and inspection etc.
Research environment for building research culture, motivation & incentive, appropriate
regulation and others
Balancing workload of academic staff
Get rid of university politics
Establishing business unit for matching enterprise requirements and staff capabilities

4

University staff

Professional supporting staff, academic and research staff, and administration unit
Appropriate staff workload
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Bureaucratic system e.g., focus on centralization rather than decentralization, slow response, more
paper works, manual works, no flexible and traditional procedures, a lot of regulation and
inspection etc.
University staff and administrator capabilities
Administrator capabilities
Staff profiles e.g., well-known, smart, reliable, trust, honesty, diligence, personality, experience
etc.
Motivation, incentive and reward, promotion to higher academic position, career development
Close relationship with enterprises and research fund agencies, partners relationship management,
coordinate working with partners
Specialize of DRR
5

Community

Clear understanding of community needs for helping by university
Kindly supporting university for achieving UEC goals of DRR
Close relationship with university and involvement of UEC implementation
Communication to community members in order to institute of natural disasters awareness and
education & training of community members for increasing DRR capabilities

6

Other relevant

Involvement in the UEC implementation

organization

Kindly supporting university and community for achieving UEC goals of DRR
Public relations and communication to all stakeholders to understand the mission of UEC for
DRR

Part 3 BEST PRACTICE OF UEC
Actions based on the University Enterprise Collaboration (UEC) usually aim for (1) advocacy and
awareness raising , (2) social investment and philanthropy partnerships and (3) core business partnership
(UN, 2008). The collaborations can be either between private sector/government and university or among
government, private sector and university depending on the objectives of the collaborations. Collaborative
activities include service and training, patenting, collaborative R&D, networking events, industrial
collaboration for education, incubators, SME support, and science parks (Bagyo Y. Moeliodihardjo
et.al.,2012). These best practice projects from 3 partner universities in Thailand also reflect the
responsibilities of university which are Teaching, Research and Academic Services. In addition, the good
practices and lesson learned from each project can provide clear vision of UEC and cases of how enterprises
engage in UEC for Disaster issues.
Chiang Mai University
Chiang Mai University (CMU) has set its main operational direction towards achieving the
Sustainable Development Goals: SDGs. By defining them as the organization’s strategic objectives, it is
demonstrated that CMU is a leading university which values the community, SDGs were selected that meet
the core competencies and the university’s strategies. CMU adjusts the educational development plan for
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Phase 12 towards sustainable development with SDGs by supporting new forms of education and driving
technology integration to various systems in order to be an innovative university for the community and
contribute to a sustainable social development.
The university aims to continue development in 1. Innovative Environment and Energy 2.
Innovation in food and health and adult caring 3. Creative Lanna 4. Producing graduates who have moral,
quality and skills to be citizen of the world 5. Conducting research for excellency and innovation 6.
Academic services that are beneficial for society 7. Searching for revenue for sustainable development and
8. Integrated management.
In terms of disaster management, Chiang Mai University has partnered with public and private
organizations through collaboration projects. Moreover, Center of Excellence in Natural Disaster
Management (CENDiM) was established as the research center focused on conducting research in disaster
management. The following are examples of collaboration projects.

1. Solar roof project with BCPG Public Company Limited (BCPG)1
BCPG Public Company Limited (BCPG) and Chiang Mai University (CMU) have signed an
agreement to jointly work on a 12 MW solar rooftop project as part of making CMU a Smart University
with a blockchain-based energy trading. CMU will buy the electricity produced from the system, including
solar rooftop installation and energy storage system, which is developed and installed by BCPG, with Power
Ledger as digital energy partner. The project which covers a period of 20 years will see the installation of
solar panels on more than 150 buildings in the University. BCPG plans to start the installation in Q2/2019
and conduct the energy trading by the end of this year. With innovation being used, in addition to solar
rooftop installation, the blockchain-based P2P energy trading system will also help create “circular
economy” as there will be no excess electricity or waste in the system. In addition, BCPG also plans to
provide educational development of CMU students by supporting the developments of student projects into
startup businesses through the Bangchak Initiative and Innovation Center or BiiC.

2. Creating asphalt from plastic waste project with DOW Co. Ltd. Thailand and Siam Cement Group Co.
Ltd. (SCG)2
Chiang Mai University is promoting renewable energy and a cleaner environmental under its
“Green and Clean Campus” project which encourages garbage separation and management and aims to
harness it garbage to create renewable energy. A budget for “Waste Biomass Management with Complete
Cycle of Chiang Mai University” was approved in 2017 for energy production from waste within Chiang
Mai University by utilizing the biomass materials such as agricultural and animal waste to produce Biogas
for electricity and Bio-methane gas for fueling the transport vehicles within Chiang Mai
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University. However plastic waste and how to utilize it still remains a challenge not only for Chiang Mai
University but for the nation as well.
The Plastic Waste Management sub-committee under the National Committee of Environment
has enabled a “Thailand Public Private Partnership for Plastic and Waste Management project” (PPP)
where DOW Co. Ltd. Thailand and Siam Cement Group Co. Ltd. (SCG) are working together with CMU
to enable the university to be the first in Thailand to reuse plastic waste in construction materials such as
asphalt and paving blocks. This project is in collaboration with the Office of the University, Energy
Research and Development Institute Nakornping and the Department of Civil Engineering, Faculty of
Engineering and aims to produce asphalt that can used for road maintenance and parking lots within the
campuses of Chiang Mai University. This project has the potential to reduce plastic waste by 12 tons /
year and can produce 6 tons / year of asphalt paving blocks and can produce ready mixed asphalt at 8 tons
/ year, thus helping Chiang Mai University reach its goal to be a zero waste university.

3. GHG evaluation and mitigation planning for low carbon city case study: Dan Sai Municipality3
In the era of globalization, the economy has expanded, leading to an increase in population and the
growth of the city dramatically. The municipalities as local administrators for the being and the quality of
life of people in the city. However, the activities in the city such as fuel consumption of housing and
transportation, electricity use, waste management like wastewater and waste produce both direct and
indirect greenhouse gases, increasing many impacts of climate change. The concept of “low carbon city”
has been applied to local government in Thailand. This research aims to evaluate city's greenhouse gas
emissions in a case study of Dan Sai municipality based on the Global Protocol for Community-Scale
Greenhouse Gas Emission Inventories guideline (GPC), divided into three scopes are scope 1,
direct greenhouse gas emissions, scope 2, indirect greenhouse gas emissions from the electricity use and
scope 3, other indirect greenhouse gas emissions. According to the study of the city's greenhouse gas
emissions in year 2016, was found that Dan Sai municipality had a greenhouse gas emission of 22,925.66
tCO2eq, equivalent to 5.95 tCO2eq/person/year of the amount of greenhouse gas emissions per capita, The
amount of greenhouse gas emissions per household is 11.84 tCO2eq/household/year and the amount of
greenhouse gas emissions per area is 2,999.82 tCO2eq/square kilometer/year. And from the assessing
results of the alternative options to reduce greenhouse gases by analyzing the final cost of the three options,
that are increasing the number of solar rooftops, increasing the use of household LED bulbs and refining
waste management using RDF technology, found that the final cost was 175.48, 87.53 and 61.72
Baht/kgCO2eq, respectively. This project model is a sustainable city developed into a low carbon city in
the future.
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4. Biomedical Plastic that can be digested in Human Body4
Chiang Mai University (CMU) together with National Research Council of Thailand (NRCT),
National Innovation Agency (NIA: Public Organization), and Petroleum Authority of Thailand (PTT) have
signed Memorandum of Understanding (MoU) for collaboration of Development of Further Research
Conduction in field of Bio-Plastic towards Commerce Phase 2 (in period of marketing test) on topic of “
High Production of Absorbable Polymer for Medical Instruments”.
The project is about the production and sell plastic beats those can be digested by Biological Process
in type of medical grade those can be produced in laboratory where uses agricultural products as raw
material of Biomass. When this project has been accomplished, it can reduce the import from abroad 100
% and it can be used as original raw material for medical material that can be digested in human body such
as melted silk stitches, tubes leading nerve, controller device for releasing drug into human body and
medical instruments such as dental materials, screws and covered sheets.

5. Drone for Checking Forest Fire Hot Spots project5
Chiang Mai University’s GISTNORTH (Geo – informatics Regional Space and technology Center
of Northern Thailand), Faculty of Social Sciences together with the National Defense Technology Institute,
have implemented the “Fire Forest Protection and Control by Small Drone Aircraft, Checking Fire Hot
Spots” project. This project aims to monitor fire hot spots in Mae Cham District, Chiang Mai Province in
coordination with the Mae Cham District’s Sheriff’s office and was funded by the National Defense
Technology Institute.
The prototype system will be tested during the annual burning season this coming January – April
2021 and plans are being drawn to offer training courses to the government agencies related to forest fire
protection on how to use the fire hot spot detection technology. It is anticipated that an early warning
system of forest fire hot spots will help alleviate the extreme smoke pollution levels Chiang Mai experiences
every dry season.

6. The development of low-carbon industrial prototypes in EEC area for an environmentally friendly and
low-carbon economy and society project6
On 14 September 2020, Thailand Greenhouse Gas Management Organization (Public
Organization) or TGO under the Ministry of Natural Resources and Environment, in collaboration with
Chiang Mai University organized a seminar to disseminate the achievements of the Project named
“Integrating Climate Actions into the EEC: Towards Low-Carbon Industry” at Pullman Pattaya Hotel G,
Chonburi Province.
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According to the government policy, the Eastern Economic Corridor (EEC) area will be developed as
a “World-Class Economic Zone” to support an investment of Super Cluster industries and other targeted
industries to drive Thailand’s economy for the next 20 years. At the same time, Thailand has set policies
for industrial development toward environmentally friendly and low-carbon industry in the 20 years
National Strategy and National Reform Plans to reduce climate change risk and impact for industries as
well as to increase Thai business competitiveness in the ASEAN and global market.
TGO, therefore, has been implemented the “Integrating Climate Actions into the EEC: Towards LowCarbon Industry” since Fiscal Year 2018, and has developed 60 prototypes of Low-Carbon factories within
the project. In 2020, numerous factories in the EEC area were interested to join the project, but only 30
factories were selected as the Low-Carbon factories plants prototypes and were awarded with plaques of
honor in the seminar.
In addition, TGO developed the GHG reduction policy and action plan to drive Greenhouse Gas
Reductions of industrial sectors in the EEC area under this project. TGO surveyed low carbon technology
in 152 factories and organized training on “Low-Carbon technology” for the industries in EEC for effective
implementation of Greenhouse Gas Reduction in the area as well as set up a self-assessment criteria on
readiness for Low-Carbon industry and updated the GHG Mitigation Information Platform to disseminate
GHG mitigation information as a guideline for accelerating the Low-Carbon industrial development in the
EEC area to drive Thailand toward the Low-Carbon economy and society.

7. Haze Pollution in Chiang Mai project7
Chiang Mai is the second largest city in Thailand, and a popular tourist destination with around 7
million tourists per year. It situated in the Northern region, about 700 kilometers north of Bangkok. Eighty
per cent of the area is mountains and 70 per cent of the land is forest area. The topography and the rapid
and diverse socio-economic structure of the province have affected not only land use change and economic
activities but also the quality of its environment. Chiang Mai has been facing the problem of haze pollution
over the past decade, particular during the dry season from February to May. With the exposure and
vulnerability of the area, this problem occurred annually and has affected Chiang Mai tremendously. This
research aims to investigate the building resilience of Chiang Mai through various sectors (academic,
government, private, and local communities) during the past 10 years, between 2007 and 2016. The
perception and coping strategies of the villagers and communities in the most affected areas are also
examined. Primary data were collected by focus group interviews with people from government, private,
academic, and civil society sectors, and interviews with 400 villagers from the most affected areas in San
Pa Tong, Doi Lo, Chom Thong, and Hot Districts. Results show the interesting progress in resilience of the
population of Chiang Mai province over the past 10 years, from response to recovery, mitigation, and
preparation for long term sustainability. It indicates that the road to resilience has faced with many
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difficulties, particularly at the community/village level where most of the villagers lack the opportunity to
participate with the higher levels.
Faculty of Agro-Industry, Chiang Mai University has had collaborated with university, public and
private organizations for several purposes such as research cooperation, staff exchange, student exchange,
and seminar. The following list was the Memorandum of Understand (MOU) between Faculty of AgroIndustry and organization in public and private sector.
1. Muang Tak Municipality, Tak province, 2007, 2007-2012
2. Mae Hia Municipality, Chiang Mai province, 2013-2018, 2018-2023
3. The Union Frozen Products (Thai Frozen Foods Association), 2014-2019, 2019-2024
4. Mitr Phol Group, 2014-1019
5. The Federation of Thai Industries Chiang Mai Chapter, 2016-2021
6. Association for Persons with Intellectual Disability of Thailand, 2017-2022
7. Chiang Mai Innovation Incubation Center Co. Ltd., 2017-2022
8. Thai Union Manufacturing Company Limited , 2018-2023
9. Songkhla Canning Public Company Limited, 2019-2022
10. NorthEast Rubber Public Company Limited, 2019-2024
11. Thai Union Group, 2022-2023

Mahasarakam University
Most of UEC projects in MSU are co-research with the private sector which received the funding support
from the government as the following.
1. Cylindrical drum drying technology with infrared radiation in combination with hot air discharges.
(under Industrial Research and Technology Capacity Development Program (IRTC))
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Traditionally, the process of producing rice was capable of producing only 300 kg of rice per week. With
the cylindrical dryer, rotating infrared radiation, in combination with hot air discharges, the drying rate is
200 kg per hour. The fracture volume was significantly reduced compared to the sun-dried rice. This
innovation can also enhance essential nutrients because Gamma Amino Butyric acid (GABA) has increased
in some rice varieties. The details of the project are summarized as following table.

1.Project Name
2.Objectives

3.Expected outcomes

4.Corresponding working
agencies

Infrared rotary drying technology (under Industrial Research and Technology
Capacity Development Program (IRTC))
1) Develop new technology dryer suitable for farmers and community
enterprises
2) Develop agricultural production processing to have higher quality.
Create a network of farmers groups Community enterprises that use dryers to
exchange knowledge
1) The target group has post-harvest management tools to replace the old
method.
2) The target group can continue to produce quality products.
3) The results are extended to the commercial platform of the target audience
4) Graduate students
1) National Research Council of Thailand (NRCT)
2) Internal Security Operations Command (ISOC)
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5.Corresponding work areas

6.Deliveries

7.Reflection on this project
based on UEC

3) Mahasarakham University (MSU)
4) King Mongut’s University on Technology North Bangkok (KMUNT)
5) Nakhon Panom University (NPU)
6) Rajamangala University of Technology Isan Khon Kaen Campus (RMUTi
Khon Kaen)
7) Arthit Machinery Co., Ltd.
1) Ban Non Rung Seed Production Community Enterprise, Khon Kaen
2) Sangyod Rice Community Enterprise, Pattalung
3) Jasmine Rice Community Enterprise, Payao
4) Klong Dan Bhuddism Community, Songkla
5) Large Paddy Field Farmer Group, Uttaradit
1) The dryer was used as a replacement for the post-harvest management model
in 5 target areas.
2) The target group can produce 2 additional quality products.
The results were expanded into commercial formats of 3 target groups that have
been technology-transfered.
4) There are 3 out of 6 graduate students who have graduated.
5) There are 3 published works since 2019.
1. The network can be an effective platform to make the research available as
well as helping to create the new network.
2. Academics can enhance the idea of research that relevant to the need of
society through the network activities.
3. The network can stimulate the academic on doing research and focusing
more on the research application to the real-life users
4. The continuing of this project is based on the financial support from
NRCT, without the support

2. Development of original cream nanoparticles from yam bean extract (under Industrial Research and
Technology Capacity Development Program (IRTC))

Yam bean, a local economic crop of Maha Sarakham Province, is a plant that is easy to grow and is usually
grown for sale as fruit. The private sector has requested cooperation with researchers to develop locally
available plant products to add value.
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The scientific name is Pachyrrhizus erosus (L.) Urban. It was also found that indigenous people of Indonesia
took advantage of yam bean to prevent sunlight and whiten skin. The study of pharmacological activity
found that yam bean has an excellent immune-stimulating effect, a protective effect against osteoporosis,
and inhibiting tyrosinase enzyme activity. This helps inhibit melanin production, making the skin white,
and has an antioxidant activity to slow down the body's degeneration. The study of the chemical
composition found that the yam bean is rich in polysaccharides and phenolic substances, helping the body
stay young and moist skin.
Naresuan University
Naresuan University (NU) also work with industries in several projects, such as: Integration of generative
jewelry design system to the design and development of metal injection moulding (MIM) for jewelry
injection by precious metal powder metallurgy with the Gem and Jewelry Institute of Thailand (Public
Organization); Simulation system for practice of the Sirikit Dam generator system with Electricity
Generating Authorities of Thailand; Investigation and evaluation of failure causes of concrete power pole
by dynamic structure analysis with Provincial Electricity Authority (PEA); Advancing Co-Designs of
Integrated Strategies with Adaptation to Climate Change in Thailand (ADAP-T) with 5 university and 11
related government agencies; and, Development of Master of Science Program in Disaster Management
(International Program) with collaboration with Asian Disaster Preparedness Center (ADPC).
However, most of the projects listed above are not aiming on Disaster Risk Reduction (DRR). The
following projects of collaboration are the examples of directly focused on disaster management to
demonstrate the good practice of UEC.
1. Advancing Co-Designs of Integrated Strategies with Adaptation to Climate Change in Thailand
(ADAP-T)
ADAP-T officially started from April 2016 to 2021 under Science and Technology Research Partnership
for Sustainable Development (SATRPS) with the financial support from JICA and JST, Japan. Objectives
of the project are to (1) determine appropriate adaptation technology and measures due to Climate Change
(CC) to support Thailand adaptation to climate change strategies, (2) support and review National
Adaptation Plans (NAPs) of Thailand, (2) support related action plans for the corresponding government
agencies, (3) transfer technologies and knowledge based on adaptation to CC from Japanese researchers.
There are 5 Thai universities, 1 policy agency, and 12 functional organization involved in this project.
In addition, the project also aimed to support all the stakeholder in Thailand to develop resilient and
sustainable solutions for climate change, and incorporate plans into the Climate Change Master Plan of
Thailand, which has been revised in 2020 corresponding to the Paris Agreement of UNFCCC (adopted in
December 2015). ADAP-T covers six sectors of adaptation studies, namely: freshwater, forest, sediment,
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coastal, urban and rural. Over 5 years, the project’s deliveries included: 79 publications, Data sharing
through a portal website/web service , a database of existing climate change projects across Thailand, 2
Working prototypes, Monitoring and Warning for Decision Maker, Training Manuals for coping with
Disaster, and Suggestion for revising NAPs.
Details of the ADAP-T project are summarized in the following table.

1.Project Name

Advancing Co-Designs of Integrated Strategies with Adaptation to Climate Change in
Thailand (ADAP-T)

2.Objectives

1. Determine appropriate adaptation technology and measures due to CC to support
Thailand adaptation to climate change strategies.
2. Support and review National Adaptation Plans (NAPs) of Thailand.
3. Support related action plans for the corresponding government agencies.
4. Transfer technologies and knowledge based on adaptation to cc from Japanese
researchers.
5. Develop Thai researchers through the adaptation to cc Issue.
1. Information and basic knowledge related to climate change are collected and shared
2. Appropriate adaptation measures to climate change in six sectors – freshwater, forest,
rural planning, urban, coastal and sediment disaster – are formulated and implemented.
3. A portfolio of co-designed integrated strategies for adaptation to climate change are
reviewed, evaluated for local implementation.
1.Government Agencies (Policy) – Office of Natural Resources and Environmental
Policy and Planning (ONEP)

3.Expected outcomes

4.Corresponding working
agencies

2.Universities – Thailand: 5 universities (Kasetsart University,KU; Chulalongkorn
University, CU; Khon Kaen University, KKU; King Mongkut’s University of
Technology Thonburi, KMUTT; and Naresuan University, NU) + Japan: 11 institutes
(The university of Tokyo; Hokkaido University; Tokyo institute of Technology; Nagoya
University; Ibaraki University, Nagasaki University; Tohoku University; Tohoku
Institute of Technology; National institute for Environmental studies; Kyoto University;
and Toyama Prefectural University)
3. Government Agencies (Implement Agencies) – 12 related Thai agencies: Royal
Irrigation Department; Thai Meteorological Department; Land Development
Department; Department of Groundwater Resources; Department of Disaster Prevention
and Mitigation; Department of National Park, Wildlife and Plant Conservation; Royal
Forest Department; Department of Agricultural Extension; Office of Agricultural
Economic; Bangkok Metropolitan Administration; Department of Marine and Coastal
Resources; and Department of Water Resources
5.Corresponding work
areas

6.Deliveries

Sector 1 Freshwater – Central & Northeastern part of Thailand
Sector 2 Sediment disaster - Northern part of Thailand
Sector 3 Coastal – Gulf of Thailand and Andaman Sea
Sector 4 Rural planning – Central & Northeastern part of Thailand
Sector 5 Forest – Northern part of Thailand
Sector 6 Urban 3 Bangkok and its neighborhood
• Publications: 9 papers (2016) / 15 papers (2017) / 30 papers (2018) / 25 papers
(2019) / Total 79 papers
• Data sharing through a portal website/web service with the main server at KU
• A database of existing climate change projects across Thailand
• Working prototypes of (a) Unmanned mobile units for collecting observation data
(b) Semi-automatic observation data collection system via smartphone
• Monitoring and Warning tor Decision Maker (implemented at TMD)
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7.Reflection on this project
based on UEC

• Draft of Manuals for coping with Disaster (for training/implementation)
• Draft of Planning Comprehensive Strategies for CC (suggestion for ONEP)
• The network can be an effective platform to make the research available as well as
helping to create the new network.
• Academics can enhance the idea of research that relevant to the need of society
through the network activities.
• The network can stimulate the academic on doing research and focusing more on the
research application to the real-life users.
• The officers in Government agencies have their own functions/works that make
them pay less attention on research.
• Data availability from Government agencies is still be the problem even though they
have participated in the project (depends on the officer’s personal attitude and
policy).
• For the large network, it is needed to have a core agency to integrate all works from
sub-groups as well as do the quality control for research work.
• The continuing of this project is based on the financial support from JICA/JST,
without the support
• There are opportunities to create the UEC collaboration in local and national level.
• For the UEC collaboration in DR, it is needed to have the financial support from the
government.

Lesson Learned from this project are:
•

The network can be an effective platform to make the research available as well as helping to
create the new network.

•

Academics can enhance the idea of research that relevant to the need of society through the
network activities.

•

The network can stimulate the academic on doing research and focusing more on the research
application to the real-life users.

•

The officers in Government agencies have their own functions/works that make them pay less
attention on research.

•

Data availability from Government agencies is still be the problem even though they have
participated in the project (depends on the officer’s personal attitude and policy).

•

For the large network, it is needed to have a core agency to integrate all works from sub-groups
as well as do the quality control for research work.

•

There are opportunities to create the UEC collaboration in local and national level.

•

For the UEC collaboration in DR, it is needed to have the financial support from the
government.

2. Development of Master of Science Program in Disaster Management (International Program)
Since the Tsunami event in 2004 and Thai great flood in 2011, Thailand realized how weak of disaster
management of Thai society. In addition, one of the missions of Thai Twelfth National Economic and Social
Development Plan is to secure natural resource and environment through community participation and
improve resilience based on Sufficiency Economy Philosophy, that will mitigate impacts from climate
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change and disasters. Thus, the Master of Science Program in Disaster Management (International
Program) had been developed in 2015 under faculty of Engineering, Naresuan University (NU). The
program aims to produce graduates with the knowledge, skills and ability in the area of Disaster
Management in order to increase the capacity to cope with disaster impacts, and to construct new knowledge
related to Disaster Management in a context of the Asian region. The program was developed under the
collaboration with Asian Disaster Preparedness Center (ADPC). ADPC involved in the curriculum
development process and providing knowledges suggestion through students’ thesis. Whereas, NU is fully
in charge of running the program.
As the program is international program, there are not only Thai students but also students from several
countries such as Cambodia, Myanmar, Nepal, China etc. However, most of students came from developing
countries, so they needed the scholarship to attend the program.
Lesson Learned from this project are:
•

Disaster Management is the common issue worldwide that needs experience sharing among countries
to help improving resilience and DRR. The collaboration in multi countries level can help developing
graduates at most efficiency.

•

Collaboration with the international organization supports student to enhance the idea of research as
well learn DRR issues based on diversity of society’s needs.

•

Since, university must be responsible on teaching and guiding on research in DRR. Faculties who
participate in the program should increase their knowledge on DRR through the UEC such as coresearch, training, secondment etc.

•

Normally, the UEC in curriculum development initiates from the personal contact, thus it also needs
the formal agreement suach as MOU to make the collaboration been sustain.

Part 4 RESEARCH TRENDS FOCUSING ON UEC
In Thailand, Thai Citation Index (TCI) is used as database for searching. TCI has total of 952 journals and
over 175,000 articles within their system (Access: March 2021). The number of publications using 4
keywords and related keywords are shown in Table 4-1
Table 4-1 Number of publications using 4 keywords from TCI
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Keyword
Number of Publications
University Enterprise Collaboration
5
University Industry Collaboration
11
University Industry Partnership
3
University Industry Linkage
1
Disaster
738
Disaster Resilience
20
Disaster + Industry
25
Disaster + Enterprise
10
(Source: https://www.tci-thaijo.org/, Access: March 2020)
From the result, very limit number of publications in Thailand which focus on the relationship between
university and industry in DR related topic. There are several studies on disaster-related topics, the majority
of which are projects that use a specific local community as a case study.
In Thailand, funding agency for research is restructured recently under newly established ministry
(Ministry of Higher Education, Science, Research and Innovation), as shown in Figure 4.2. Main funding
agency under new structure is National Research Council of Thailand (NRCT). Under NRCT, there are 2
main categories of funding agency, one is for strategic research and the other is for fundamental research.
Each unit under NRCT in strategic group has its own goals and objectives, and all of them directly
support Thailand's 4.0 policy.

University

Fundamental
Government Unit

Ministry of Higher Education, Science, Research
and Innovation

Thailand Science Research and Innovation (TSRI)

National Research Council of Thailand (NRCT)

Program Management Unit on Area Based Development (PMU A)

Program Management Unit for Brain Power and Manpower (PMU B)

Strategic

Program Management Unit for Competitiveness (PMU C)

National Innovation Agency (NIA)

Health Systems Research Institute (HSRI)

Agricultural Research Development Agency (ARDA)

Figure 4.2 Structure of Research Funding Agencies in Thailand
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In the area of disaster related topics, there are funding available in both strategic and fundamental research
but mainly integrated with the broader topics, ex. heath, social and environment development, water
management. There is no specific track for research in disaster resilience. Thai researchers should tight the
topic of disaster resilience with other focus such as community, environmental, water management, to
match with the theme of funding and get attraction from agencies.
Recently, a group of researchers and practitioners who work in disaster resilience and related field in
Thailand formed Thai Network for Disaster Resilience (TNDR) with a support from Thai Disaster
Preparedness Foundation (TDPF). The objectives of TNDR are, build a network and strength collaboration
in the field of DR, database management and service in the field of DR, curriculum, training courses and
academic services in the field of DR, research in the field of DR. In February 2021, TNDR organized a
brainstorm session to discuss and propose research direction in the field of DR. There are 3 main topics,
which are,
1. Health Risk Management
2. Climate Risk Assessment and Mitigation
3. Climate Smart Decision Making
Researchers and practitioners will focus on these three primary ideas as a result from the brainstorming
session, forming a group, developing a proposal, and lastly submitting it to a funding agency. At the same
time, the result will be submitted to policy maker as a guideline for research and development in the field
of DR in Thailand.
Part 5 OVERALL SUMMARY AND CONCLUSION
The UEC is a very important tool for developing innovation to improve economy and society. Therefore,
most of UEC project focus on economic development rather than social development such as disaster
management issues. In addition, Thai universities have interested it and implement it as the strategies for
achieving their missions of excellent teaching, serving academic service and research and innovation from
university to enterprises.
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PART 1 INTRODUCTION & METHODOLOGY
1.1 INTRODUCTION
The establishment of a partnership between the university and industries has been deemed
important by educators and policymakers in the Philippines. Contextually, the said collaboration is known
as academe-industry partnerships (AIP). Therefore, in this study, University - Industry Engagement (UIE),
University - Enterprise Collaboration (UEC), and AIP are used interchangeably.
Specifically, the review of the related literature is to:
1. Describe the context of UEC in the Philippines,
2. Identify best practices for UEC in the Country, and
3. Determine the national research trends for UEC.
1.2 METHODOLOGY
The search for articles for the review of related literature was done by initially looking for studies on search
engines such as Google Scholar, Scopus, and Science Direct. The keywords and/or phrases used to search
for related articles to the study were "university enterprise collaboration Philippines", "Academe industry
partnership Philippines", "enablers Academe industry partnership Philippines", "Collaboration frameworks
Academe industry partnership the Philippines", "Collaboration frameworks the university-enterprise
Philippines", "importance of academe industry partnership", and "the importance of university-enterprise
collaboration".

It was observed that the studies on the UEC were very limited especially in the Philippine context as well
as disaster-related topics. There were different names for UEC like an academe-industry partnership,
discovered while searching for relevant articles so they were also used to expand the search. In addition,
grey literature authored by reputable sources (e.g. assessments on the academe, industry, and innovation in
the Philippines from government and development agencies) was also considered. Grey and indexed
literature were also sourced from Academia.edu, a free and open repository where academics can share
their academic journal articles. Indexed literature shared by the researchers was then counterchecked in the
official journal pages. Some Government frameworks, models, and their descriptions were derived from
presentations made by representatives of government agencies in local and international conferences.
The studies included in the list of literature used for the project were chosen depending on their relevance
to the study and the number of citations they have as other studies have used them. Literature from the last
10 years was prioritized.
As a general observation, however, indexed and grey literature on university-enterprise collaboration
focused on efforts and initiatives that were documented and analyzed at an institutional level rather than at
a regional or national level. A number of these kinds of literature also focused on the triple helix model of
innovation. This model explains the dynamics arising from the interactions between the academe, industry,
and government.

PART 2 CURRENT CONTEXT IN THE PHILIPPINES
2.1 POLICIES TO PROMOTE UEC
The establishment of UEC programs in the Philippines is guided by different laws and policies. Vea (2013)
explained that the different efforts to engage in UEC are founded in the Philippine Constitution that directs
HEI's and other government agencies to exert effort in the development of knowledge that can benefit both
the public and the private sectors. Vea (2013) elaborated that the Department of Budget and Management
(DBM) of the country allocated a substantial amount to programs related to the UEC.

In 2012, through Executive Order No. 83, different Government agencies of the Philippines such as the
Department of Education (DepEd), Technical Education and Skills Development Authority (TESDA),
Commission on Higher Education (CHED), Professional Regulation Commission (PRC) and Department
of Labor and Employment (DOLE) collaborated to develop the Philippine Qualifications Framework
(PQF). Fundamentally, the PQF aims to benefit various sectors and stakeholders of education and training
to develop lifelong learners and provide employers with specific training standards and qualifications that
are aligned to industry standards. The PQF also ensures that training and educational institutions adhere to
specific standards and are accountable for achieving the same.

As the governing agency of Higher Education Institutions (HEIs) in the Philippines, CHED promulgated
several policies in conducting UEC in the country. First, CHED released a joint guideline with DepEd,
TESDA, and DOLE in 2014 to address the employment concerns of teachers and school personnel as they
transition to the new K to 12 program started. In the said guidelines, CHED together with the identified
government agencies is to collaborate in implementing different programs that will assist employees and

other stakeholders as they are affected by the transition to K 12. Such programs include providing
professional development, livelihood development, and welfare assistance. The said programs have been
allotted funding by the respective Agency responsible for certain concerns.

Still addressing the effects of curriculum transition, CHED issued CMO No. 14 in 2016 relaying that
teachers affected by the curriculum change can apply for a Sectoral Engagement Program. In such cases,
teachers can work full-time or part-time in the industry of their expertise. When their applications are
successful, teachers can enjoy a deloaded working scheme with financial assistance from CHED. As
teachers engaged in the Sectoral Engagement Program, they are expected to further enhance their skills and
knowledge on their respective fields that they can share with their students when they go back to their
sending HEI. Meanwhile, the industries can benefit from the program as they no longer pay for certain
manpower services and even experience professional expertise that other employees can learn from.

CHED released CMO No. 52 Series of 2016 that guides the implementation of research and development
and extension programs of HEIs and their venture with their industry partners. The CMO 52, describes the
benefits that both parties, HEI and Industry partners, can enjoy with each other. Among the different areas
for study, the CHED encourages to specifically work on the different sustainable development goals such
as:
• Food Production and Security
• Environment, Disaster Risk Reduction, Climate Change, and Energy
• Terrestrial and Marine Resources: Economy, Biodiversity, and Conservation
• Smart Analytics and Engineering Innovations
• Health Systems
• Education for STEAM
In terms of student development, the CHED CMO Number 104 series of 2017 was released. The said
guidelines stipulate the revised procedures on conducting student internships for all programs.
Specifically, the guidelines aim to fully equip students with knowledge and skills by letting them
experience the actual field of work. In such partnerships, the students and HEIs benefit from the process,
while the partner industries also gain positively.

The CHED continues to look for partnerships that can support the academic and industrial needs of the
country. It has established a Memorandum of Understanding with the Department of Trade and Industry
(DTI) in October 2020 (www.dti.gov.ph) to further develop policies, standards, and guidelines for the
advancement of higher education in the Philippines. This partnership also signifies the common goal of
DTI and CHED of advocating quality and performance excellence in tertiary education in the country
even during the pandemic.

2.2 TYPES OF EXISTING UEC MODELS AND THEIR COMPONENTS

The partnership between the universities, government agencies, and the different industries in the
Philippines has been described by Orale (2013) in his paper on redirecting academe-industry partnership
for countryside development. Specifically, Orale (2013) described the relationship to be in a tripartite
mechanism shown in a triple helix model in Figure 1.

Figure 1. Tripartite Relationship of the Academe, University, and Industry (from Orale, 2013)

Orale (2013) explained that the academe can provide or assist the LGUs in the formulation of policy
inclined researches, evaluate and assess program impact, and provide capability training programs.
Meanwhile, the government agencies can provide support services and enact or implement laws to support
local industry and investors to thrive. The thriving industry will give the government the needed revenue
to finance its operation, projects and programs Consequently, the academe provides capable and competent
human resources to the industry. The University can provide continuous capability training programs to its
workers and technologies for utilization or commercialization. Ultimately, the tripartite relationship is for
the improved socio-economic condition of the Country if the three components work harmoniously.

Hermosura (2019) updated the triple helix model in the context of human capital development as seen in
Figure 2.

Figure 2. Human Capital Development framework based on the Triple Helix Model of
innovation (from Hermosura 2019)

In the review of the different policies that guide UEC in the Philippines, it appears that the partnerships
proceed in the forms of student internship, faculty immersion, research and development, and extension
programs. In the current study, these programs are considered as UEC models.
2.2.1 Student Internship Model
Studies show that there are numerous benefits that both universities and industries can
enjoy when they indulge in partnerships. Primarily, the UEC provides students opportunities to
enhance their skills for the job (Navarro, 2018; Sevilleja, 2014). Specifically, the student
internship programs or on-the-job (OJT) training courses work with industry partners to provide
opportunities for students to acquire and deepen their competencies that are most relevant for
employment (Agero & Bonotan, 2016). Moreover, the UEC enables students to deal with realworld research problems and apply the theories they have learned to solve them. Ultimately, the
student internship program exposes students to how the industry operates in practice. In her
study, De Guzman (2020) conducted a descriptive correlational quantitative study among 112
business administration students. The respondents of her study agree that their experiences in
their on-the-job training program somewhat bridged the theories they have learned in the
university and the actual practice in the industry.

On the other hand, industries can also benefit from the UIE or AIP. Navarro (2018)
describes that student internship or on-the-job-training programs can provide companies with a
pool of qualified and skilled employment prospects. Zamora (2016) agrees that these linkages
allow the industry to access trained manpower, faculty expertise, results of basic and applied
research, solutions of specific problems, university facilities, training assistance, and continuing
education services.
Lastly, the UIE or AIP linkages also have advantages to the universities or academes.
Navarro (2018) enumerates that universities can benefit from partnerships with industries by
having equipment and resources support. The universities no longer need to buy equipment or
resources that students can practice on because the industry partners provide them opportunities
to do so in the field. Navarro (2018) added that when universities partner with industries, they
can develop a more responsive curricular program that ensures the employment of their
graduates. When universities do so, an enhanced public image can be achieved.
2.2.2. Faculty Immersion Model
With a faculty enhancement model, the researchers mean that professional practitioners in
the HEI enjoy programs and projects that will enhance their skills and knowledge in their field
of specialization. This model has been specifically inferred from the Sectoral Engagement
Program (SEP) of CHED in 2014.
As described in CHED CMO No.14 in 2016, the SEP promotes different activities that
Faculty Members can participate in the sector of their expertise while they are adjusting to the
new K to 12 program. Such sectors include the industry, government offices, and civil society
organizations. While in the sectoral engagement program, the faculty members can do research,
participate in industry operations, and even develop extension programs.
In a project called STRIDE, Abendan (2017) described how they have proceeded with the
faculty immersion program in their institution. For a minimum of 10 to 30 working days, their
faculty members can have their immersion program in the industry of their expertise. The
participants of the program received a monetary allowance for their transportation and other
needs.
In September 2017, CHED brought together partners from industry, civil society, and
government sectors in the Multi-Sectoral Partnership Building to promote academic linkages
through faculty immersion (CHED K to 12 Transition PMU, 2017). In the said event, several
professionals who participated in the CHED's SEP testified on their experiences. Some of which
are the perceived benefits of having direct interaction with the stakeholders of the industry and
skills appraisal. One participant encouraged other professionals to participate in the sectoral
engagement program to 'explore the world outside the classroom' for the experience can inform
someone's practice.
2.2.3. Research and Development (R&D) Model
Another prominent program that most universities and enterprises collaborate is on
research and development. The CHED acknowledges that HEIs have a promising platform for
R & D because it supplies human resources that are skilled to conduct research to address
societal and industrial demands (CMO 52, 2016). Therefore, CHED allotted grants that
encourage the engagement of HEI faculties to different R & D endeavors that will allow them

to discover new knowledge, integrate theories and skills across disciplines, apply relevant
knowledge, and implement responsive curricula.
In the same vein, the Department of Science and Technology (DOST) in the Philippines
through their Collaborative R&D to Leverage Philippine Economy (CRADLE) program
supports the partnership of the academe and the industries. The CRADLE program which started
in 2017 works by providing specific R&D solutions by HEI to problems that are identified by
the industry. Such project collaboration is not limited to basic R&D but also translating the R&D
outcomes to real-world applications of the technology based on the targeted need of the industry.
As a result, both the academe and industrial sector would benefit by providing R&D capabilities
and innovation gearing towards advantage in the market. Among different areas, the CRADLE
Program prioritizes the areas of basic research, health, agriculture, energy and technology, and
disaster risk reduction management.
Sevilleja (2014) described that in their experience of collaborating with the industry on
R&D, they realized certain benefits such as research funding and improvement of research
facilities, human resource development, employment opportunities for students, strengthened
linkages with the private sector, and the enhanced credibility of the university. Zamora (2016)
agreed that university-industry-government collaboration creates a new source of funds, permits
the faculty to work on socially challenging research problems, and allows the university to be
eligible for getting support for applied research collaboration.
The collaborative approach in terms of R&D between academe and industry as DOST
(2017) envisioned will guarantee timeliness and relevance of R&D efforts towards addressing
the pressing national needs with practical solutions. This can be done by the combined hard
works of academe by continuously producing knowledge and providing manpower to the
industry's problems as the technology is being translated to real-world applications.

2.2.4. Research and Extension Model
Finally, UEC in the Philippines also proceeds through the extension programs initiated by
the HEIs. The CHED CMO 560 (2016) articulates that extension programs are activities that
promote the transfer of knowledge, skills, and technology generated from the studies of HEIs to
the communities. Consequently, the CHED encourages HEIs to partner with business
enterprises and industries to create extension programs that will impact communities. To support
the HEIs with their extension programs, the CHED provides incentives and grants for successful
project proposals.
Medina (2019) described that the forms of extension programs that SUCs engage can be
in the forms of training programs, technical assistance and advisory services, communication
information services, community outreach activities, and technology transfer, utilization, and
commercialization.
As an example of how extension programs are conducted in the Philippines, the Philippine
Normal University has two distinct programs that they collaborate with different sectors
(Community Partnership and Extension Office, 2016). First is the Adopt-a-Community through

Literacy Initiative for Empowerment (ACTLIFE), which is in partnership with the LGUs or
barangay. The program promotes a sustainable community through varying contexts of literacy.
ACTLIFE aims to empower the vulnerable members of the community through personal and
societal development, equity, human rights awareness and good governance, social networking
and organization, and economic and environmental security.
On the other hand, PNU also has a Disaster Emergency Assistance and Relief or Project
DEAR (Community Partnership and Extension Office, 2016). This program focuses on meeting
people’s immediate emergency needs through relief and distribution. It also includes disaster
management to improve the community's preparedness and response before, during, and after
disasters. In a way, PNU partners with the private sectors when they seek donations for the
Project DEAR.
Meanwhile, other institutions also implemented their own extension projects. For instance,
the Bukidnon State University developed a DRRM and Mitigation program for School-AgedChildren in their province (Toledo, Tantoy, & Paraiso, 2020). The said project is in partnership
with their community extension site particularly a DepEd school that aims to integrate DRRM
and mitigation processes in their curriculum.
Cognizant to the success of an extension project are different factors. In a study conducted
by Salazar (2020) she surveyed 395 people that have been involved in the extension program of
their State University which they collaborated with the Department of Social Welfare and
Development in their locality. She concluded that extension programs with positive engagement
from their collaborators can contribute to the attainment of the goals of the project and
eventually realize its objectives.
After studying the impact of academe community extension program and found out that it
moderately enhanced community knowledge, attitude, and lifestyle based on the survey which
was also projected to have improvements in long-term outcomes, Llenares and Deocaris (2018)
recommended having a study in the resilience of a community.
2.3 GAPS FOR DOING UEC
Historically, a mismatch between the content and skills of graduates with their actual roles in their
profession (Navarro, 2018) has been observed. In effect, Agero and Bonotan (2016) posit that AIP is
important in addressing the gap between the educational system and industry/market needs. When industry
partners are engaged by educational institutions in curriculum development, they can help diagnose the job
versus skills mismatch.
A key challenge for competence linking is the difference of contextual understanding between people from
different organizations. Regardless of the close partnership, complete insight into an industry partner is
complex, although desirable, for university partners to achieve and vice versa (Nylander et al., 2014). There
are observations in several types of research on why UEC has slow progress or is often regarded as
unsuccessful. One of the significant observations is the practice of partnership is limited to some modes
like on-the-job training (OJT), graduate placement, and curriculum design (Rodriguez S.M., 2019 and
Bernarte R.P., 2014). According to De Guzman (2020), AIP plays an integral part in producing a holistic
learning experience for college students through their OJT. The industry partner helps them experience
collaboration and teamwork, regard for people, communication, and work ethics. However, as interns, they

are not given the complete discretion to decide on essential work matters. Hence, the leadership potential
of graduates is not honed.
Bernate (2014) also cites that partnership practice was limited to OJTs, graduate placement, and curriculum
design primarily because student immersion and industry consultation are requirements of CHED for
identified academic programs. The Japan International Cooperation Agency (JICA), in their study in 2015,
states that although some State Universities and Colleges (SUCs) actively pursue these OJT linkages, it has
been reported that the industry side primarily initiates these partnerships rather than the academe side. The
main issue is that they found out most of the UIC linkages are for "providing manpower through OJT" and
"no collaborative output between the SUCs and industry. This observation is also supported by Bernarte
(2014), where HEIs rated “Internship/On The Job Training” and “Job Placement of students and
Graduates” as the top two benefits gained in AIP.
For an extended time, the collaboration between the universities and industry has existed, however, the
rapid increase of global information has strengthened the demand for strategic relationships that go beyond
the usual funding of researches. The university’s research role should be established in the coming years to
play a principal role in the industry and economic growth (Al-Shehri et al.,2013). In the work of Vea
(2014), it is recognized that the UIC can take on many forms. Still, it focuses extensively on joint or
collaborative research, sponsored or commissioned research, technology licensing, and Spin-offs/start-ups
of technology-based companies from university laboratories. For these mentioned activities, the sharing of
intellectual property rights may arise and have to be resolved between the university and industry. It was
also experienced by two prestigious state universities in the country. One potential issue foreseen on this
matter is the possibility of SUCs "losing their independence" to determine their primary research agenda.
Another is the involvement of industry in basic research, given the long return on investment (due to the
amount of time required for basic research to result in products that can be commercialized. It may limit
the scope of collaboration between industry and HEIs, particularly private HEIs who are "subject to
commercial pressure" compared to government-funded SUCs.
Moreover, projects and programs focusing on UEC specifically in the context of DRRM are not found in
the literature. There are many UEC initiatives - for example, DRRM projects between universities and the
local government, specific departments of the national government (like DOST), non-government
organizations (NGOs), and industry/start-ups. However, these are ubiquitous across the country, with no
venue as of yet compiling these efforts and assessing them from a UEC and disaster resilience lens.
A study conducted by Gotangco et al. (2020) on disaster risk and resilience education (DRRE) in Asia,
which included respondents from universities in the Philippines, Indonesia, Sri Lanka, Myanmar, and the
Maldives, identified factors deemed important for developing and implementing DRRE in HEIs, whether
as full degree programs and/or in the form of other initiatives such as courses, research projects or extension
work. Accessibility of experts outside the academe and up to the regional/international level was rated as
important factors in the development stage of DRRE by HEIs who were not yet currently offering such
programs. These HEIs, as well as those not yet offering other forms of DRRE initiatives, also identified
training, extension and re-tooling opportunities, financial support, and increasing societal awareness of
disaster risk reduction as very important factors for the successful implementation of DRRE. These are all
factors to which the different modes of UEC can contribute to. In particular, the student and faculty
immersion models can address the need for access to and network with practitioners and professionals
outside the academe, and the research and extension model can promote knowledge and skills transfer.
Participating HEIs also indicated that, in general, it would be important to be able to assess the impact of

the DRRE programs on the larger community. For this purpose, UEC mechanisms would be invaluable in
providing feedback from other stakeholders to HEIs.
On the other hand, Lorenzana and Sario (2016) mention that the specific challenge for entrepreneurs is the
need to develop business models integrating disaster risk management via disaster risk-informed investment
with a particular focus on business continuity plans. This is a specific need that partnerships with
universities can address since HEIs can provide the underlying research (e.g. hazard and risk assessments)
that are input to business continuity planning. In addition, HEIs can also serve as coordinating, integrating,
and capacity-building platforms for inter-and trans-disciplinary resilience work in the science-society
nexus, bringing together not just the business groups but also the NGOs/civil society organizations and
government agencies. The Ateneo de Manila University, for example, represents the academe sector in the
National Disaster Risk Reduction and Management Council (NDDRMC). Further, NGOs have their role in
organizing the community-based DRRM programs; the business sector has its role in providing the
resources for these programs; while HEIs can help co-develop programs to ensure that they are scientifically
grounded and evidence-based. Clarifying and strengthening institutional arrangements under the scope of
the disaster risk reduction and management framework is one of the challenges in implementing DRRM in
the Philippines, to which HEIs can contribute. Successful DRRM requires both "vertical" and "horizontal"
coordination between the national, and local authorities and stakeholders.
There are several modes by which UEC can contribute to resilience. Therefore, HEIs and other stakeholders
alike (representing the various enterprises) could benefit from a more systematic framing of UECs in the
context of DRRM and resilience, and in-depth analysis of the different models and mechanisms.

2.4 ENABLERS THAT SUPPORT UEC
To ascertain the success of the AIP there must be a functional, responsive and strong UEC.
However, there are several hindrances to address and identify some enablers that could support the UEC.
The enablers will serve as the springboard to concretize the development of the plan and achieve resilient
implementation of the programs or projects. Vea (2014) identified some of the enablers within the
Philippine legal framework, namely: 1) Science and Technology Scholarships; 2) Incentives for R&D
personnel in government service; 3) Research and Development (R&D) funding that HEIs could access; 4)
Legal framework for technology transfer. Under the Science and Technology Scholarships, there are 6
identified legal programs while the incentives for R&D personnel in government service have 2 legal bases
to support the government R&D personnel. The HEIs 5 legal bases also promote sustainable development
because it focuses on environmental sustainability whereas the legal basis for technology transfer is 1 - the
Technology Transfer Act of 2009 (RA 10055). Among those 4 enablers, investing in human resources and
technology is more beneficial. While Liew, Shahdan, & Lim, (2013) identified the following: 1) financial
support, 2) transfer of technology, and 3) human capital development, retention, and networking as crucial
enablers of the success of University-Industry Collaboration (UIC), which is very similar to Vea (2014).
Given these Philippine legal frameworks, it is imperative to consider the following enabling factors
to take into consideration as discussed by Alagao (2014), specifically: 1) Clear and concise agreements
(i.e., MOA, MOU etc.), this will strongly bind the UEC with a high level of commitments in any research
project endeavors. 2) Allocate or provide enough research budget for UEC, which includes faculty and staff
research incentives to attract and motivate them to do more researches, also good intervention is necessary
to promote and develop a culture of research among faculty and staff. Likewise, to introduce the concept
and practice of social responsibility budget or budgeting. 3) Acquisition of relevant and functional research
equipment that is truly needed by the research experts and staff, 4) invest in faculty development, which
means investing in human resources. HEIs must plan and observe how possible faculty immersion in

industries to gain more experiences in industries so that they can situate theory (research-based) into
practice. The idea of situating theory (research-based) into practice and the possibility to integrate
approaches, theories, and methods from across disciplines is also mentioned in the work of Hall, et.al,
(2018). And if possible, it is also a good practice to observe the balance between research and teaching
loads because in the academe the faculty is the backbone of the institution and could serve as a strong
support system when it comes to research. and 5) relevant graduate programs that are useful in the
implementation of UEC.
2.5 BARRIERS THAT HINDER UEC
The success of UEC in the country has several barriers albeit the efforts of the academe, the government,
and the industry. Rodriguez (2019) described that successful collaborative partnership is facilitated

by the government and the private sector in opening opportunities and giving support in
sustaining and maintaining the partnership operation toward attaining its shared vision. This
emphasizes the significant role of the government in fostering UEC. In this section of the paper, the

researchers discuss the barriers that impede the success of UEC in the country as to the factors identified
by Schofield (2013) such as 'organizational and individual contexts, knowledge attributes, and relational
aspects.

2.5.1. Organizational and individual contexts
The primary threat to the success of the UEC is the context in which the partnership will operate. The
organization's national context should be considered. Vea (2014) described that the formation or the startup of a UEC program is hindered by the 'lack of early-stage angel investors and venture capital. Sevilleja
(2014) supports that there is a need for an effective marketing mechanism to promote partnerships with
industries and that clear guideliness should be promulgated to direct the stakeholders in the process of
collaboration. The identification of potential industry partners is crucial to ensure that there will be
adequate funds that can augment the needs for the projects being undertaken together (Alagao, 2014).
Consequently, even if the potential industry partners are identified, constraints on Government processes
can be a problem (British Council, 2019; Vea, 2014; Alagao, 2014; Tecson-Mendoza, 2014; Sevilleja,
2014; Bernarte, 2014). The bureaucratic mechanism in the Government procedures, particularly the
processing of papers, of the country has been pointed out by Tecson-Mendoza (2014) to affect the UEC.
Perhaps, such bureaucracy has also been perceived by other researchers that they identified the process to
particularly affect the disbursement of funds (Sevilleja, 2014; Bernarte, 2014; Alagao, 2014). Bernarte
(2014) added that the long response time (bureaucracy in HEIs relating to contracts, reports) hampered
partnerships on UEC. As such, Vea (2014) elaborated that the long bureaucratic procedures affect certain
processes on the implementation of UEC programs like procurement of scientific equipment.
Aside from the organizational context, individual circumstances can also hamper the success of UEC such
as the lack of entrepreneurial drive and business skills among HEI faculty and students (Vea, 2014).
Meanwhile, Alagao (2014) seemed to explain that the lack of drive of the HEI faculty to venture into
UEC is due to the operational processes such as the utilization and liquidation of project funds that take a
long time to proceed. Tecson-Mendoza (2014) and Bernarte (2014) agree that the absence of manpower
with needed expertise can indeed affect UEC programs. Ultimately, Vea (2014) theorized that the lack of
interest of HEI faculty for the UEC projects is perhaps anchored on their ‘fear of failure’, which is a
Filipino cultural trait. Such pre-conception is hard to manage for there are no other worldviews that can
be introduced first hand in the classrooms for foreigners are barred from taking full-time professorial
positions in HEIs, Vea (2014) added.

For the part of the industry partners, Alagao (2014) described that multinational companies are not
interested to venture on R&D projects because such are usually done and are provided by their mother
companies, and hence, they are not too willing to engage with the local HEIs.
2.5.2. Knowledge attributes
In terms of R&D, knowledge attribution is a significant factor to consider (Abendan, 2017; Alagao, 2014;
Tecson-Mendoza, 2014). Abendan (2017) warned that Intellectual Property (IP) sharing issues arise even
before any work on the project is started. Tecson-Mendoza (2014) shared her experience in conducting
the R & D partnership of their University. She said:
“When government funding is used, UP’s old IP contract does not grant exclusivity to the private sector
for licensing of products, which is a possible disincentive to the private sector to provide grants.”
With such a dilemma, Sevilleja (2014) also identified that limited expertise and capacity for legal
arrangements, particularly in the management of IP rights can be a barrier to the success of the UEC.
2.5.3. Relational Aspects
Finally, the relationship between stakeholders partnering in the UEC determines its success. However, not
all programs involve a positive relationship among partners, hence it can be a barrier. Fundamentally, the
divergence of objectives between stakeholders, along with competing priorities of academicians, are other
main barriers to maintaining relationships (Bernate, 2014). On the other hand, the lack of trust between
industry and academe who engage in R&D partnerships affects the relationship. Abendan (2017) narrated
that while the industry fears that the academe will steal ‘secrets’ from their company, the academe is
anxious that the industries will pirate their faculty.

Guimón (2013) posited that there is an inherent mismatch between the research orientations of firms and
universities, with an excessive focus on fast commercial results in firms and on basic research in
universities. Collaboration is costly and the returns only accrue in the medium to long run, but firms seek
short-term results and clear contributions to current business lines. In terms of outputs, Guimón (2013)
described that firms are usually interested in how quickly new patents or new products can be obtained,
and want to delay publications to avoid disclosing information. University researchers, in contrast, are
typically motivated to publish research results as fast as possible. Therefore, Guimón (2013) suggests
that agreements need to be established in a commercially timely manner that ensures the ability to
commercialize with appropriate returns.

Part 3 BEST PRACTICE OF UEC
As mentioned previously, it was observed that indexed and grey literature on UEC focused on efforts and
initiatives that were documented and analyzed at an institutional level rather than at a regional or national

level. There are a few case studies from selected institutions from which we can glean insights on best
practices:
3.1. Case Studies from SUCs
Vea (2014) compiles 3 case studies from the SUCs system. These studies describe the experiences of
Mindanao State University - Iligan Institute of Technology (MSU-IIT) (Alagao, 2014), Central Luzon State
University (CLSU) (Sevilleja, 2014), and University of the Philippines Los Baños (UPLB) (TecsonMendoza, 2014).
1. Dealing with regulatory processes
Given the context of these universities as state-supported HEIs, the role of government in UECs
would be important to highlight. Both MSU-IIT and CLSU called on the government to work on developing
an environment more conducive to private sector investment and confidence in the academe. One of the
major challenges in this regard is the regulatory process regarding the disbursement of funds and
procurement of equipment. These needed to be made less bureaucratic and more streamlined. The time
required to navigate the regulatory system in SUCs was found to be a disincentive for private sector
engagement. In the case of UPLB, the UPLB Foundation Inc. (UPLB FI) was established to address such
problems. UPLB FI performs services related to project development, implementation, monitoring and
evaluation, and has signed a memorandum allowing its access to UPLB's facilities and experts. The ease of
transactions accorded by the organization's status as an incorporated foundation (as opposed to the state
university) made it a more attractive partner for projects. Between 2005 and 2009, UPLBFI administered
research funds totaling PhP 700M compared with only PhP 300M for central administration and provided
bridging funds for projects whose disbursements were delayed (Tecson-Mendoza, 2014). (We note,
however, that the establishment of a foundation worked as a solution in this case to circumvent regulatory
requirements of government organizations; a more ideal and long-term “best practice” would be the actual
review and streamlining of processes as they apply to state-supported HEIs.)
2. Establishing IPOs and reviewing IP policies
All 3 SUCs also raised issues regarding intellectual property rights. The question of IP ownership,
if not resolved, can act as a hindrance to UEC. The establishment of an IP office (IPO) within the university
was generally considered a best practice. Not only can the IPO negotiate and resolve questions of IP
ownership, but it can facilitate the process from proposal review to commercialization of products, which
requires specific expertise and capacity for legal arrangements. The IPO can also help build capacities of
faculty and staff through seminars and workshops on IP.
In the review of CLSU’s MOA with private sector partners, IP-related provisions included:
● Terms governing data ownership (e.g. exclusive ownership of data be industry partners in
the case of commissioned research vs. joint ownership vs. CLSU being granted permission
to use data vs. open access to data)
● Terms governing publication rights (sole publication rights by industry partner but giving
CLSU credit vs. joint publication rights vs. CLSU being granted permission to publish
results)
● Terms regarding ownership of trademark and brand of industry partner
● Terms regarding confidentiality

●

Terms regarding royalty- and income-sharing vs. fixed annual development fees

Furthermore, CLSU recommended for the academe to develop IP policies and guidelines, specifically, for
IP disclosures, contract arrangements, and license agreements (Sevilleja, 2014).
UPLB similarly implemented a range of IP provisions, as deemed appropriate, in their contracts
with industry partners (Tecson-Mendoza, 2014). Strict provisions favored the funding agency (i.e. the
industry partner that commissioned the work) in terms of confidentiality and ownership of data and
products, with UPLB FI possibly permitted for non-commercial use. Medium-level restrictions emphasized
joint ownership between the industry partner and UPLB FI.
The current IP rules of UPLB are already a result of a review and revision of UP-wide IP policies conducted
in 2011. Prior, UP IP policies did not allow for the exclusivity of product licenses in the contracts with the
private sector, which was seen as a barrier to industry investment in the university (Tecson-Mendoza, 2014).
The 2011 update allowed for the exclusive licenses to be granted in cases when “significant investments of
time and resources are needed to bring the technology to market (Article 8, number 5).”
3.2. Case Studies from Local Colleges and Universities (LCUs)
Hermosura (2019) examines industry partnerships in the context of three LCUs established by local
government units (LGUs) in Metro Manila. The LCUs included the University Makati (UMak), Taguig
City University (TCU), and Pamantasan ng Lungsod ng Muntinlupa (PLM). In UMak and TCU, the main
UIP strategy involves improving the development of human capital either by improving existing curricular
offerings or introducing new curricular offerings with the help of industry partners.
The University of Makati implemented this strategy through their Dualized Education System (DUES)
Framework which was anchored on partnerships between UMak and industry to ensure a "career-focused"
education. The framework also set in motion an enrolment to employment system where courses were
aligned with the workforce competency of the City of Makati allowing students who graduate from Umak
to have the necessary skills to be gainfully employed within the city. The DUES framework also guided
UMak in developing new curricular offerings through partnerships with three companies. Two of these
partnerships resulted in the creation of two new schools, one was focused on allied medical courses while
the other focused on maritime studies. The third partnership resulted in a continuing professional education
program that credits industry experience to equivalent academic units.

Figure 3. DUES Framework of the University of Makati
Taguig City University implemented this strategy of improving their existing curricular offering, by
partnering with IBM to embed a “new model of public education focused on college attainment and career
readiness” starting with senior high school students and then another two years in college to graduate with
a degree in Associate in Computer Technology.
3.3. Case study on the Triple Helix
Gumban (2015) narrates the success story of the triple helix partnership between the College of
Management in the University of the Philippines Visayas (academe), the Province of Capiz and Roxas City
(Government), and Pueblo de Panay, Inc. (Industry), a real estate developer. This arrangement was
envisioned to provide continuing, long-term developmental solutions to jumpstart the economic
development of Roxas City. The initial success of this partnership hinged on two factors: a) the importance
of the development of a strategic, long-term vision of any university-industry-government partnership and
b) the lead of the university as an "effective vehicle for local economic development."
The implementation framework has 2 phases: the first is to bring students studying Master of Management
at the University of the Philippines Visayas (UPV) into a mixed-use, master-planned township being
developed by Pueblo de Panay. The output of the courses taken by these students resulted in a collection
of business development plans appropriate to the township. These plans were then submitted to the local
government units of Roxas City for implementation. The second phase was to institutionalize a Center for
Entrepreneurial Development (CED) in the planned township. The CED will provide a mix of theory-based
courses and hands-on training to their students in the UPV Master of Management program in order for
them to establish a full-fledged commercial business. To achieve this, the center will have three roles: a)
to serve as a business incubator for entrepreneurs to develop product ideas into viable businesses, b) to
provide an avenue for fast processing of business permits, and c) to assist with the business value chain
from product development to operations to marketing up to after-sales service. It is envisioned that this
two-phased approach would boost the economic development in Roxas City.

Figure 4. Implementation framework for the triple helix partnership of University of the Philippine
Visayas

Part 4 RESEARCH TRENDS FOCUSING ON UEC

In this section, the researchers present their analysis of the different studies on UEC in the Philippines.
4.1. Forms of Partnerships in UEC in the Philippines
The tripartite-model for collaboration of Olare (2013) showed 3 key role players, which are the Academe,
the Government, and the Industry. The relationship of the said key role players is one of the basis for
analysis in this study. Figure 4 shows the percentage of the forms of collaboration reported in the reviewed
research studies.
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*(N=16)

Frequency of Studies
Figure 5. Forms of UEC Partnerships in the Philippines

As shown, in Figure 5, the analysis of the reviewed studies reveal that the trend for conducting UEC in
the Country is focused on the relationship of the Academe and the Industry. About 56.25 percent of the
studies showed such relationships. Following in the trend is the partnership between Academe-IndustryGovernment, which is about 25% of the reviewed studies. The least form of partnership for UEC is
observed in the Academe-Government partnership, which is only 18.75%.

4.2 Focus of UEC Research in the Philippines.
Another area explored by the researchers is the focus on the type of studies conducted on UEC. In the
analysis of the 16 pieces of research, it has been found that some studies focused on more than one UEC
area, hence some studies were counted more than once. In effect, the total number of 'coded' studies is 19.
The result of the analysis is shown in Figure 6.
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Figure 6. The focus of UEC Researches in the Philippines.
Similar to the analysis on the research gaps in the previous section, the trend on the focus of the UEC
appears to be in student internships which accounts for 31.58% of the studies. It is followed by studies on
R&D garnering 26.02%. The areas of research and extension and faculty development are equal in
percentage.
4.3. Issues observed in the reviewed studies
The following are some observations of the researchers in the different studies on UEC that were
analyzed.
1. While there are efforts for DRRM between HEIs and Government agencies, no studies on the said
topic have been conducted between HEIs and industries and even between the three entities.
2. There were no R&D studies that included IP products related to DRRM and resiliency.
3. Impact studies are limited to experiences and not the usability of the knowledge gained from the
researches conducted.

4.4. Limitations of the Analysis
One limitation of the analysis in this section is the restriction of the studies to only published researches
in refereed journals and it excluded the grey literature, thus it would be beneficial to determine and
include more studies to be analyzed.

Part 5 OVERALL SUMMARY AND CONCLUSION
The following are the summary of observation from the conduct of the literature review:
5.1 Context of UEC in the Philippines
1. Ther different concerned Government agencies in the Philippines have formulated policies that
will guide and promote UEC in the Country. It appears that the said Agencies continue to enact
guidelines that can help partnerships among UEC stakeholders.
2. The UEC is the Philippines follows a triple helix model that shows the tripartite relationship
between the Academe, the Government, and the Industry.
3. The programs for the UEC in the country appear to follow the models on student internship,
faculty immersion, research and development, and research and extension activities.
4. The following are the gaps in the UEC as inferred from the literature:
a. The contextual understanding between UEC stakeholders
b. The nature of the UEC program which is limited student internship
c. Exploration of a more advanced partnership without the hesitation of being taken
advantage
d. DRRM related projects and studies are not found in the literature
e. Promotion of DREE in the country
f. The need to develop business models that integrates DRRM principles
5. There are several enablers of UEC in the Country such as scholarship grants, incentive systems
for R&D studies & research fundings. The establishment of a clear Memorandum of
Understanding and agreements can also aid the UEC projects.
6. The barriers that were found out by researchers are on the organizational and individual contexts
(stakeholder readiness and willingness), knowledge attribute (ownership of IP), and relational
aspects (alignment in purpose and understanding). These factors should be considered upon the
establishment of UEC projects.

5.2. Best Practices of UEC in the Philippines
1. The case studies from SUCs reveal that for UEC to proceed successfully, its stakeholders should
deal with regulatory processes, establish IPOs and IP policies.
2. The case of LCUs suggests a dualized education system that primarily exposes students to the
industry practitioners as their courses instructors/professors where they can have first-hand
knowledge about their future work. Students’ knowledge is further supplemented by their
experiences through their student internship program in the industry.
3. Other universities were found to follow the Triple Helix partnership model. In the process, HEIs
partnered with LGUs and industry operators. Together, the three stakeholders developed a real
estate site by providing a master plan on what establishment to be built and what business should
be put up. This project seems to model how the three stakeholders of the UEC should work in
partnership.

5.3 Research Trends focusing on UEC
1. Several research studies were found between and among UEC stakeholders. However, it seemed
evident that the studies were mostly conducted by the academe and the industry.
2. The focus of research appears to mostly be on student internship and least between faculty
development and research and extension.
3. No DRRM-related studies have been conducted together by the Academe, the Government, and
the Industry.

APPENDICES
LIST OF ACRONYMS AND THEIR MEANINGS
ACTLIFE – Adopt-a-Community through Literacy Initiative for Empowerment
AIP – Academe-Industry Partnership
CHED – Commission on Higher Education
CRADLE – Collaborative R & D to Leverage Philippine Economy
DBM – Department of Budget and Management
DepEd – Department of Education
DOLE – Department of Labor and Employment
DOST – Department of Science and Technology
DRRE – Disaster Risk and Resilience Education
DRRM – Disaster Risk Reduction and Management
DTI – Department of Trade and Industry
HEIs – Higher Education Institutions
IP - Intellectual Property
JICA - Japan International Cooperation Agency
PQF – Philippine Qualifications Framework
PRC – Professional Regulation Commission
Project DEAR – Disaster Emergency Assistance and Relief
SEP – Sectoral Engagement Program
SUCs – State Universities and Colleges
TESDA – Technical Education and Skills Development Authority
UEC – University – Enterprise Collaboration
UIE – University – Industry Engagement
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Literature Review _Sri Lanka

PART 1 INTRODUCTION & METHODOLOGY
1.1 INTRODUCTION
The University Enterprise Collaborations (UEC) play a vital role in promoting innovation and providing
an interface for higher educational systems and industry to encourage knowledge and technology exchange
for advancing the socio-economic conditions of nations. The current report aims to investigate the present
situation related to UEC endeavors in Sri Lanka through a vigorous literature survey. This initiative will
contribute to make a realistic assessment on UECs and to understand required policy interventions to ensure
strong collaborations between two parties to overcome the development challenges of the country.

1.1.1 University System in Sri Lanka
The university system in Sri Lanka is restructured by University Act No. 16 of Parliament 1978, vesting
sole administrative power on the University Grants Commission (UGC) as an apex body of the university
system to plan and coordinate university education, allocate funds to Higher Educational Institutions
(HEIs), maintain academic standards, govern and administer HEIs and handle admission of students to
HEIs. There are 16 national universities and three campuses that are directly governed and funded by the
UGC and the Sri Lankan government. Several private higher education institutions have also been
incorporated and have started their operations in the recent past with the auspices of the new policy of the
Sri Lankan government.
As presented in the Sri Lanka University Statistics Book published by UGC (2020), the expenditure in
university education as a percentage of government expenditure was 2.20 percent in 2018 and it was raised
to 2.49 percent in 2019. The average student's per capita cost in university education was Rs. 485,018 in
2018, and it was increased to Rs. 559,241 in 2019. The total expenditure on education was Rs. 305,178
Million in 2019. Out of this total expenditure, a sum of Rs. 59,009 Million was allocated to university
education, which included Rs 59,009 Million in recurrent expenditure and Rs. 28,281 Million in capital
expenditure. The revenue of university education comprises other income and government grants. The total
income receivable to the higher educational institutions was Rs. 66,725,324 in 2019. The amount of
government grant was Rs. 57,478,384 while other income (self-earned) totaled Rs. 9,246,940. The
percentage of this amount was 16 percent from the total income in 2019.
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The indicator, 'Institutional Development' which showed the number of departments within the universities
was increased to 641 in 2019 from 623 in 2018. The number of teachers in the universities is recorded as
7,418 in 2019 inclusive of 896 in the position of professorship category. The student-teacher ratio in the Sri
Lankan university sector was 17.5 according to the 2019 data. The total number of new admissions in
university education was 31,902 in 2019. In the same year, 24,890 students have graduated with their first
degrees. Based on the applications received and the performances of the GCE advanced level examination,
the UGC categorizes students into four main subject streams and allocates students among universities and
campuses according to the criterion of available accommodation capacity for enrolment. Table 1.1 shows
the undergraduate enrolment in universities and HEIs for academic programs in the year 2016 and 2019.
Table 1.1: Undergraduate Enrolment in Universities and HEIs for Academic Programs 2015-2017
Academic Program Stream

2016

2019

Number of
Students
26714

30.73

Number of
Students
30,867

334
18851
1491

0.38
21.69
1.72

386
20,670
1,409

0.37
19.91
1.36

6233

7.17

6,583

6.34

Dental Science

339

0.39

313

0.30

Veterinary Science

319

0.37

302

0.29

Agriculture

4253

4.89

4,937

4.76

Engineering

6844

7.87

7,430

7.16

Architecture

1563

1.80

1,549

1.49

Computer Science

4292

4.94

5,028

4.84

Allied Health Sciences

1784

2.05

2,410

2.32

12299

14.15

14,123

13.60

1606

1.85

1,878

1.81

NA

0.00

5,933

5.71

86922

100.00

103,818

100.00

Arts ( Humanities and social sciences )
Education
Management & Commerce
Law
Medicine

Science
Indigenous medicine
Technology
Total

%

%
29.73

Source: UGC Statistics Books, 2016 and 2020
The fact that highly qualified and experienced academic staff employed in the university system in Sri
Lanka is deemed as a major achievement apropos of the strength of the higher education system. Teaching
staff refers to lecturers, senior lecturers and professors. The total number of teaching staff in higher
educational institutions proclaims that there were 896 professors, 3,382 senior lecturers and 2,043 lecturers
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in 2019. This statistical data proves that the university education sector in Sri Lanka is very strong and
capable of the production and delivery of new knowledge.

1.1.2 Networking Relationships between the University System and the Firms in the Industry
HEIs in Sri Lanka play a vital role in developing community resilience through education programs,
expertise, development of sustainable innovations, and advocacy. Moreover, University-Enterprise
Partnerships give a strong foundation to conduct research studies that permit HEIs to lead efficiently and
effectively to raise capacity and readiness in coastal communities (Jayaisiri, Siriwardena, Hettiarachchi,
Dissanayake, & Bandara, 2018). The primary reason for the University-Enterprise collaboration (UEC) will
be to deliver the best of both parties; universities and industries by incorporating theory with practice.
Moreover, UECs can be viewed as a subcategory of collaborations when various stakeholders combine
their possessions, prevalent interests and skills to contribute for the benefit of the community (Randil et al.,
2018).
Weerasinghe (2020) conducted a study on networking relationships between the universities and the
industry in Sri Lanka with the application of social network analysis. According to the findings, a negligible
number of relationships among these two sectors was discernible. Out of the 104 responses from the
university departments and faculties, the recorded relationships based on the nature of collaborative
activities, between the university sector and the industry is summarized in Table 1.2.
Table 1.2: Functional Relationships between University Sector and the Industry
Function

Number of Relationships

Joint research

12

Visiting/guest lecturing

15

Joint Conferences

13

Conducting workshops & training

15

Sharing R&D infrastructure

10

Source: Weerasinghe (2020)
In spite of the fact that there is sufficient evidence to represent the different types of knowledge transfer
that exist between universities and enterprises for instance by means of informal contacts, consulting
relationships, joint research activities and personnel mobility. Most of the above evidence is recorded in
developed countries (Wickramasinghe & Malik, 2016). Moreover, the core existing techniques to educate
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disaster management were identified as undergraduate and postgraduate degree programs conducted by the
higher education institutions; dissertation and final projects in undergraduate and postgraduate programs;
short courses directed by professional bodies, higher education institutions and other institutes; broadly
accessible knowledge on the internet; other conventional forms like magazines, books, other publications;
and through experiences (Thayaparan, Malalgoda, Keraminiyage, & Amaratunga, 2014).
The World Intellectual Property Organization (WIPO) together with Cornell University and INSEAD
Business School evaluated 127 countries across the world and assessed the innovative inputs and outputs
of each country to make the final innovation index for each country in 2017. Out of five dimensions to
measure innovation input, two dimensions are used to measure innovation output in this scheme.
According to the GII 2016 and 2017 reports (Dutta, Lanvinm, & Wunsch-Vincent, 2016 and 2017) (The
sub-index ‘Innovation Linkages’ (5.2) has shown remarkable improvement as a contribution of growth in
‘University-industry research collaborations' (5.2.1) drastically while the other four sub-indices have
slightly contributed to this improvement. This aspect of university-industry linkages has attracted much
attention in this study as it pays more attention on studying networking relationships among actors on NIS
of Sri Lanka. The dimension of 'Knowledge absorption' (5.3) has also slightly got upgraded in its position
compared with the statistics of 2016 as results of increments in sub-index of 'High-tech imports less reimports (5.3.2) although there is a decrease in 'FDI net inflows' (5.3.4).

1.1.3 University Enterprise Collaboration or University Industry Partnership with related to Disaster
Risk Reduction in Sri Lanka
The UEC refers to the interaction between any parts of the higher educational system and industry aiming
mainly to encourage knowledge and technology exchange. For industry, pressures have included rapid
technological change, shorter product life cycles and intense global competition that have radically
transformed the current competitive environment for most firms (Ankrah & Tabbaa, 2015). Nevertheless,
UECs in the field of Disaster Risk Reduction (DRR) have produced several innovative tools, services, and
advancements in industrial applications globally (Randil, et al, 2018).
Higher education is confronting reform at establishing wider connections between universities, enterprises
and society. The government allocates funds for higher education institutions at the focal point of
consideration concerning where the connections between universities, enterprises and society are found and
worked out (Wickramasinghe, 2018). Historical records also show that government and external
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expenditure on DRR in Sri Lanka has an increasing trend (Foni & Gunasekara, 2016). Thus, the close
partnership between universities and industry related to DRR is essential to reduce the community
vulnerability as well. Here, a partnership can be defined as a contractual relationship between the university
and the industries, having specified and joint rights and responsibilities (Randil, et al, 2018).
According to Larsen, Bandara, Esham, & Unantenne (2016), there is a strategic need to promote research,
innovation, and technology development in order to increase the productivity and competitiveness of Sri
Lanka’s economy in agriculture, manufacturing, and services. UECs can also increase the relevance of
research and development investments and increase the mobility of labor between public and private
sectors.
1.2 METHODOLOGY
This section reviews the extant literature that defines theoretical and empirical background which relates to
the main concepts of strengthening UECs for resilient communities with special reference to the disaster
risk reduction in Sri Lanka. The secondary data were gathered from related websites, published journal
articles, related reports and relevant statistical data bases. To assess the current state of the UECs in Sri
Lanka, a literature survey was carried out initially based on existing literature related to UECs and related
regulations and policies. This literature survey includes studies carried out under the titles of UECs or
University Industry Partnership (UIPs) in relation to DRR in Sri Lanka.
All the UIPs are encountered where there is an amalgamation in these two sectors (UEC and DRR) in terms
of providing a novel output to the prevailing DRR practices. Moreover, this literature study aimed to assess
the present state of UEC in Sri Lanka which related to introduction and methodology, the current context
in Sri Lanka, best practice of UEC and research trends in the area of UECs. Finally, an overall summary
and conclusion were made to enhance the UECs in Sri Lanka.

PART 2 CURRENT CONTEXT IN SRI LANKA
2.1 POLICIES TO PROMOTE UEC
Wickramasinghe & Malik (2018) stressed that because of the absence of support procedure or an overall
university policy to upgrade academic entrepreneurship, it has been problematic to develop UECs in Sri
Lanka. Moreover, they identified the three-fundamental government-driven mechanisms promoting
following UECs in sequential order of implementation:
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1. Sri Lankan government began to support university enterprise collaboration from 2005, after the UGC
announced the circular granting of annual leave for senior academics of the university to work officially in
any enterprise.
2. In 2014, the Sri Lankan government introduced a triple tax deduction mechanism from the enterprises
if they cooperate with universities in conducting research. Therefore, universities namely Open University
of Sri Lanka, University of Kelaniya and the University of Colombo initiated formal units committed to
UECs.
3. In 2015, the most recent initiative presented by UGC granted funding for university enterprise
collaborations within the area such as;
Innovations and research conduct in pure sciences,
Researches that directly impact society,
Post-doctoral researches for academics who just finished their PhDs,
National and international training programs for academic staff in the university;
Facilitation of loans having favorable terms and conditions for academic staff to commercialize
products that advanced through research and development.
Larsen et al. (2016) identified the key policies developed by the government, corporations and universities
in Sri Lanka to develop UECs. Government can thus play an important leadership role in fostering UECs,
as both public policies and regulation are needed to establish an enabling framework.

Government Policies
Government policies can necessarily impact UECs through three major policy mechanisms:
(a) allocate direct and indirect funds to universities and enterprises
(b) the regulatory system that outlines the administrative rules for the relationship between universities and
enterprises (for instance: intellectual property rights [IPR])
(c) formation of intermediate organizations; for example science and technology parks, business incubators
and technology transfer offices (TTOs) (Larsen et al., 2016).
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Direct and Indirect Funding
The most widely recognized approaches to stimulate UECs through allocating direct and indirect finances
for:
(a) generating research and development grants accessible (including matching grants) on the prerequisite
that beneficiaries design a group of universities and enterprises to implement projects, and
(b) obtaining tax incentives to enterprises that are funding for collaborative research activities or purchase
services from universities (Larsen et al., 2016).
According to Larsen et al. (2016), Sri Lanka has taken the decision to introduce tax incentives to promote
UEC on research and development. Companies can obtain a tax reduction of 300 percent of the research
and development expenditures when they contract research to a university or a research institute (Mendes,
2014).
The Private-Public Partnership in research and development activities for Economic Development
promoted by the National Research Council get the involvement universities, research and development
institutes, corporations, ministries and private or public commercial enterprises. Indirect public funding,
tax incentives and tax deductions are given to companies that allocate funds and spend on research and
development expenditure at a university or research institute (Larsen et al, 2016). Apart from this, Mendes
(2014) states Sri Lankan universities and their faculties are encouraged to carry out research by providing
a salary bonus of 35 percent if they publish in an internationally or nationally recognized journals, submit
a paper to a symposium, or obtain a patent.
Intellectual Property Rights (IPR)
There is a doubt with respect to whether universities have the legitimate power to commercialize IPR.
Section 29 of the University Act of 1978 stipulates that the primary mission of the Universities is lecturing
and education. This act hardly discloses university research studies; nothing is incorporated regarding
research commercialization (Larsen et al., 2016). As confirmed by Larsen et al. (2016), during the
regulating commercialization of research and development, we need to pay attention to knowledge transfer
through the publication of university research, the patenting and licensing of academic inventions, and the
promotion of university start-ups. In Sri Lanka, National intellectual property regulation does not specify
the ownership of inventions based on public research and development carried out at universities and public
research institutes.
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The National Science Foundation is managing a Technology Grant Scheme to promote technology-driven
innovations in Sri Lanka, convert university and research institute research and development outputs into
marketable products and services, and motivate the initiation of new technology companies by universities,
research institutes, enterprises, and individuals. Additionally, the National Research Council of Sri Lanka
has launched the Private-Public Partnership Program to stimulate research and development activities for
economic development (Larsen et al., 2016).
The National IPR principle does not indicate the ownership of inventions regarding public research and
developments executed by universities and public research organizations. The National Science Foundation
has received international good practice by authorizing to allow beneficiaries the ownership of IPR
proceeding from research activities that they fund. However, the University of Moratuwa has formulated
its own IPR policies (Larsen et al., 2016).

Corporate Policies
It is very crucial to be aware of the collaboration with universities and research institutes by the Sri Lankan
business community. Fruitful UECs can be seen in case studies and the arrangement of academic staff in
consulting activities, project assignments, contract and joint research with enterprises has increased though
from a lower level (Larsen et al., 2016).
By establishing an intermediate organization, the governments are creating intermediate organizations or
industrial extension agencies to bridge the gap between universities and firms. National governments,
regional provinces, and municipalities are also providing land and infrastructure close to universities to
attract firms to locate there, often in science and technology parks (Larsen et al, 2016).
From the point of view of universities of Sri Lanka, they are also seeking to foster innovation, through
setting up business incubators and promoting entrepreneurial culture within their university communities
and with other stakeholders. There is a requirement to establish University-Industry Interaction Cells and
coordination of UEC has been undertaken mainly by individual academics, research teams, department
heads and deans (Larsen et al, 2016). A cabinet memorandum of the Ministry of Finance on “Establishment
of an incubator and technology transfer (ITTC) at Makadura (West), Industrial estate” and Ruhuna
Business Incubator demonstrates the basic mechanisms of setting up business incubators. University Grant
Commission has issued a commission circular (No. 10/2016) approving the establishment of UniversityIndustry Linkages as well (Jayasekera et.al, 2019).
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University Policies
The importance of UEC was underscored by the University Grants Commission in 2016 when it issued a
circular aimed at establishing University Business Linkage (UBL) Cells in each state university in Sri Lanka
(UGC, 2016). This identified several focal areas for the development of UECs.
1. Developing practice and business-oriented students projects
2. Organizing training and coaching activities for business
3. Implementing (technical) consulting services for business
4. Implementing an IP policy at university level
5. Promoting the creation of University spin-offs
6. Promoting research cooperation between businesses and the University
7. Promoting strategic alliances with the private sector in order to develop the research infrastructure
and capacities at Universities.
Sri Lankan universities are seeking to promote innovations, business incubators and to create an
entrepreneurial culture within university members and with different stakeholders. Mainly, individual
academics, department heads and deans of faculties and research teams have been undertaking the
functioning of U-I collaboration (Larsen et al., 2016).
In 2004, the Faculty of Agriculture in the University of Ruhuna established an industry placement office
by creating a new post of Industrial placement officer to work jointly with the Ruhuna Business Incubator.
Recently, the University of Moratuwa has developed a position for a part-time director of enterprise at the
university who has responsibilities to invent new products and processes, to product commercialization, to
build business incubation prototype to extend the business start-ups in Sri Lanka, to strengthen Small and
Medium Enterprises (SMEs) through technology transfers and incubation, to create sustainable funding
techniques for business start-ups to access financing schemes from the government, private sector,
international agencies and venture capital firms (Larsen et al., 2016).
Furthermore, the University of Colombo and the University of Moratuwa have initiated activities to extend
their projects and educational curricula in entrepreneurship education for undergraduate as well as graduate
students. Entrepreneurship educational programs focus on qualifying undergraduate and graduate with a
wide scope of abilities including marketing, financing, business plan development and networking with
local business pioneers, for instance through arranging mentors (Larsen et al., 2016).
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National Science and Technology Policy and Science, Technology and Innovation Strategy for Sri
Lanka 2011-2015
The National Science and Technology Policy ( Ministry of Science, Technology and Research, 2008) can
be recognized as one of the policy initiatives in Sri Lanka to promote collaborations among three partiesthe universities, government institutions and the industry for effective engagements in the creation,
diffusion and the use of innovation for the economic development. Sri Lanka has paid enough attention to
this emerging policy domain aligning with the world trends in this field. Ministry of Science, Technology
and Research (it was 'Ministry of Science and Technology' before 2009) is the dedicated Ministry in Sri
Lanka in the matters of administrative functions in science, technology and innovation putting to use of
developed strong institutional arm with specific responsibilities to create, promote and disseminate
knowledge and innovation for the purposes of augmenting social and economic benefits. Under the auspices
of the Ministry of Science and Technology, the National Science and Technology Commission (NASTEC)
of Sri Lanka initiated formulation of the National Science and Technology Policy of Sri Lanka in 1994. As
a result of involvement in this assignment for several years, it developed a more comprehensive policy for
Sri Lanka in 2008 for the first time.
This policy document has presented ten broad objectives which are essentially linked with the prospects of
mastering into a scientifically and technologically advanced society manifesting a holistic approach to
strengthen and develop science and technology in the country. Those objectives have been then translated
into strategic actions to make the policy more implementable. The policy document has also highlighted
the challenges related to each of the objectives and has suggested the initiatives required for mitigating the
gravity of such challenges for the purpose of establishing a systematic approach for the promotion of S&T
for development. These policy objectives have addressed the following areas namely; 1) Science,
Technology and Innovation Culture, 2) Capability in Science and Technology for National Development,
3) Human Resource Base for S &T and Innovation, 4) Research and Development, 5) Technology Transfer,
6) Natural Resources and the Environment, 7) Indigenous Knowledge, 8) Innovations and Intellectual
Property Rights, 9) Quality and Performance of Science and Technology Institutions, and 10) S &T and
Human Security.
This policy document presents rich content related to the understanding of the requirements for upgrading
science, technology and innovation attempts and it covers all the policy requirements indicated by most of
the well-developed national innovation systems in the world. This was an eye-opener for many policy
makers and the political leaders of the country as this frame of reference was totally alien for a country like
Sri Lanka. It is believed that merely emphasizing the importance of the policy would not be too easy a task
in drawing a person’s attention for comprehension to the written language such a deficiency by
10

communicative skills would create a difficulty in the understanding and thereby restrain the implementation
of the policy as per the document. Although this policy has presented a more realistic evaluation of the ten
themes of the policy objectives as it was in 2008, it is nevertheless a report which emphasized the fact that
it unwittingly lacked the requisite scientific literacy with an integrated approach to science, technology and
the arts and thereby it restrained the growth of an innovation culture in Sri Lanka. Based on recognized
lapses in this science, technology and innovation culture it had been the quintessence of this policy
document and all other connected points of view towards the establishment of this requisite culture. The
policy document has highlighted the difficulties in producing breeding grounds for an innovative culture.
Hence, this transformation entailed slow but steady and more rigorous involvement in different aspects
such as education, R&D, development of R&D human resource, an array of institutional frameworks for
facilitation to create and prophage innovation, knowledge creation and utilization as well as encouraging
effective collaborations.
There was an initiation of a strategic plan preparation for the purpose of effective transformation of the
S&T Policy, more action oriented. Hence, the Ministry of Science, Technology and Research prepared
'Science, Technology and Innovation Strategy for Sri Lanka 2011-2015' published in 2010 (Ministry of
Science, Technology and Research, (2010). This document was presented along with suitable measures and
time frames in order to facilitate the implementation and to evaluate the performance of the initiations. The
Strategy has emphasized four main broad goals such as 1) Science, technology and innovation for economic
development, 2) A world-class national research and innovation eco-system, 3) An eﬀective framework to
prepare the people of Sri Lanka for a knowledge society, and 4) Ensuring sustainability. More importantly,
this strategy has emphasized the need of establishing a world-class national research and innovation ecosystem by requesting the attention to be paid on the NIS of Sri Lanka with the concurrent consideration of
the concept of NIS. It has been emphasized that this system is the centre of the strategy and it accomplishes
the achievement of all other goals possible more effectively and efficiently. Hence, this strategy works as
the general guiding framework of the country towards establishment of a national level eco-system for
innovation and research.

2.2 TYPES OF EXISTING UEC MODELS AND THEIR COMPONENTS
There are many different forms of UECs. The triple Helix model emphasizes the role of universities by
changing traditional lecturing and researching functions to advance development in knowledge-based
societies (Weerasinghe & Jayawardane, 2018). This model is viewed as a spiral model which catches the
corresponding connection between university, industry and government spheres in knowledge
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capitalization. When acquiring insight from the Triple Helix model, its findings recommend that UECs in
Sri Lanka appear to be more lined up with a statist society. Despite the fact that it is hard to completely
execute the triple helix model because of numerous policy priorities to upgrade economic and social aspects
in developing countries. Thus, there is a degree to partly execute this model (Wickramasinghe & Malik,
2018).
The dominant institutional sphere in the Triple Helix model is the government. From one viewpoint, the
government controls activities related to universities through allocating funds, regulating through the UGC,
and developing some UECs through certain funding programs. Another viewpoint is the government
controls the actions of enterprises through its monetary regulations such as tax reductions. In summary, the
Sri Lankan government implements policies related to innovation, science and technologies; develop
synergies with enterprises through tax reduction; carry out education procedures at all stages; and allocate
funds for the universities of the country (Wickramasinghe & Malik, 2018).
According to Randil et al. (2018), UIP includes three intensity levels called low, medium and high. Larsen
et al. (2016) identify the Long-term collaboration often includes joint research and development projects
and is more strategic and open-ended, providing a multifaceted platform for the university and the company
to develop innovation activities together. Short- term collaboration is generally geared to on-demand
problem solving and tends to involve activities such as one-off training sessions, consulting, testing, and
contract research and development services.
Engineering Design Center-University of Peradeniya is an independent body for the investigation of
engineering matters. There is an International Relations Office in University of Peradeniya to strengthen
global Relations, increase multidisciplinary collaborative research studies, and assisting students and
university staff with resources and facilitating platforms for scholarly exchanges. Moreover, the
Engineering Technology Incubation Center (ETIC) in the University of Peradeniya provides an ecosystem
where the successfully completed projects and research completed will be incubated and developed into
products of commercial value.
Ruhuna Business Incubator (RBI) company Ltd. was the first of its kind in Sri Lanka in which the
University of Ruhuna, joined with the Matara District Chamber of Commerce and Industry, Southern
Development Authority and Japan Lanka Industrial Development Centre were the founding members. It
was co-sponsored by the Industrial Development Board and Central Bank of Sri Lanka and was supported
by the United Nations Industrial Development Organization in the preparatory work (UNIDO, 2003). This
business incubator was established with the objective to help budding entrepreneurs take off their ventures
by linking the academia, private, public, professional and NGO sectors. RBI was expected to aid in creating
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an entrepreneurial culture of Matara District and the Southern Province and make significant contributions
to the economy (Business & Technology Development Strategies LLC, 2001).
2.3 GAPS FOR DOING UEC
By reason UECs are a relatively phenomenon in Sri Lanka, these initiatives have taken insufficient
leadership and supervision within the universities. Small scale university-enterprise relationships are
directed by individual academics. Therefore, since all the universities in Sri Lanka experienced resource
scarcity, there is no notable contrast between universities in recent years (Wickramasinghe & Malik, 2016).
Practically, still 50% of university academic staff work only in traditional lecturing which characterizes a
single role. Most of the universities in the higher education system still focus on lectures for undergraduates
on a mass scale by making them job oriented after degree their programs. However, this traditional
educational framework helps to generate a demand for graduates by multinational and large organizations.
Even though there is a trend towards innovation and entrepreneurship among numerous university
members, the current degree of resource allocation and encouragement is insufficient. Academics conduct
research activities mainly for their own profiles (Weerasinghe & Jayawardane, 2018).
Weerasinghe & Jayawardane (2018) emphasized that SMEs in the Sri Lankan context are still unwilling to
go to the universities and acquire new technologies and information for further advancement in their
products and service processes due to the unawareness of the role of universities in this regard. Moreover,
enterprises do not believe that universities can assist in solving their industrial issues, thus this sector is
confronting a huge vacuum of updated information and new knowledge. SMEs feel that it is useless for
most of the enterprises and arduous to recover with the restrained market situations.
Wickramasinghe & Malik (2018) identified the divergent objectives between industry and university
members as a dilemma for UEC in Sri Lanka. Most of the enterprises in Sri Lanka are unwilling to invest
their money in research activities while most of the universities are facing financial constraints to build up
cooperative research and developments with enterprises. Moreover, Jayaisiri et al. (2018) identified few
challenges in starting strong and continuous UEC. The gap between research outcome and its impact on the
whole society is colossal. The capacity of the enterprise is another barrier when occupying the essence of
advanced research activities implemented by universities. In Sri Lanka, the majority of resource persons
hold foreign post-graduate education and degrees which can restrict the relevance of information inside the
local context. Moreover, the interruption in the university framework containing labor union activities
obstructs the process of research activities. Accessibility of information is significant when directing
effective research.
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Even though some research collaborations based on agriculture and science exist, there is a lack of
collaborative industry-based researches in other areas (Weerasinghe & Jayawardane, 2018). Randil et al.
(2018) highlighted the gap between the research outcome and its impact. Besides, it was raised that disaster
management in the centre should get actions for the lack of research problems related to academia and
should have the willingness to take more risk in contributing to research and development rather than
conducting consultative work. Practitioners and academia have the gap between the outcome and the impact
and also Sri Lanka could be taken as a country with one of the lowest rate of employment of Ph.D. graduates
in the industry. The industry might have second thoughts about the technical capacities of the universities
and expertise on supervisors. There is a problem in past years for not acknowledging the data providers
with research publications and not sharing the results of publications with the concerned stakeholders.
According to the response of university academics on a survey conducted by Randil et al. (2018), research
and development facilities available in their departments are inadequate for performing research. Also, Sri
Lankan universities in general are not well equipped to meet the needs of companies that would like to
collaborate on R&D projects (Randil et al. 2018). Except to facilities, the lack of clear rules on IPR consider
a major impediment (Larsen et al, 2016).
The complex and multidisciplinary nature of disaster management education, the inadequacy of relevant
infrastructure and other motivational factors for UEC, continuous and complex procedures of collaborative
work activities like getting approvals and permissions for certain endeavors, negative attitudes towards
UEC also pose a challenge to the higher education institutions to prepare students for careers in disaster
resilience purely through the delivery of the formal curriculum.
Randil et al. (2018) identified that research problems related to disaster are not available in academia.
Therefore, it suggested that DMC should have the willingness to get more uncertainties in investing
resources for R&D activities instead of doing consultative works. In addition, the absorption capability of
the enterprises is insufficient. Universities execute many advanced research activities for example
advancement of damage functions for the estimation of the flood-related risk in the Colombo city, Sri Lanka
concerning international literature and the practices. However, it is observed that local authorities in Sri
Lanka use that produced knowledge to a minimum or do not use it at all.
There are gaps observed in the disaster management initiatives in the country in disseminating knowledge
on disaster mitigation and warning to reach the grass root levels before any damage occurs due to ineffective
collaboration and coordination of activities. Recommendations of such partnerships to fill specific gaps
such as initiatives for disaster mitigation processors through company social responsibility (CSR),
networking for disaster management for grass root level (Sylva,2019).
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2.4 ENABLERS THAT SUPPORT UEC
The role of universities with respect to cooperating with the government and relevant establishments
towards developing rules, regulations and policies is also concentrated upon. The significance of the
university support can be classified into seven fields especially: (a) organizing research studies for the
enterprises, (b) providing appropriate training facilities, (c) sending experts for in-house training programs
organized by the enterprises (d) giving opportunities to engage with educational programs delivered by
universities, (e) permitting to utilize laboratory facilities in the university and consultancy for research and
development, (f) facilitating infrastructure, for example, office spaces and library, (g) supplying
management consultancy (Weerasinghe & Jayawardane, 2018).
The development of public-private cooperation in innovation, science and technology in any countries are
long-run, strategic, large-scale, vulnerable and multidisciplinary. Such cooperation may engage different
partners, including government, universities, enterprises, research institutes and non-governmental
organizations (Larsen et al., 2016). Larsen et al., 2016 noted that promoting innovation at SMEs using
closer networks and favorable infrastructure with universities, research institutes and technology support
centres is very crucial. Moreover, HEIs should know about their obligations to make social effect (Jayaisiri
et al., 2018).
Wickramasinghe & Malik (2016) observed that the main methods undertaken by the universities to create
partnerships with enterprises are student employment in enterprises and consultancy to enterprises by the
academic staff. Therefore, recruitment of trained graduates and post-graduates, creation of broader
networks within enterprises and academics, absorption of new approaches, methods and techniques to the
enterprises are some advantages gained due to the impact of UECs. Also, academics and research staff in
the university can benefit from long-term partnerships by having a better understanding of the enterprise
surrounding that the business communities engaged in. Some UECs can be viewed as strategic cooperation
for enterprises as it provides various advantages. One key advantage is that the collaborative research
activities might lead to striving on creating innovations and product prototypes which does not exist in the
present context. It enables enterprises to target their potential and new markets.
Conducting internship programs create collaboration between enterprises and universities. Therefore, these
two parties are enthusiastic about this relationship as there are shared advantages from internship programs
(Weerasinghe & Jayawardane, 2018). Larsen et al. (2016) introduced that workshop on promoting
University-Industry make some contribution on regional and local development through collaboration with
industry, service companies, and local communities.
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For a successful UEC, the universities and industries must have a proper incorporation with the university
goals and the industry goals. Thus, the following approaches can be used to enhance the UEC in terms of
disaster risk reduction.
1) Undergraduate/ postgraduate programmes conducted by the HEIs.
✔ M.Sc. in Disaster Analysis, Management and Mitigation by the University of
Colombo,
✔ M.Sc. in Disaster Management by the University of Peradeniya,
✔ Two postgraduate diploma courses from the same institutions
✔ Diploma in Disaster Management by the University of Kelaniya.
✔ Course module offered in Disaster Management under the M.Sc. in Project
Management by the University of Moratuwa.
2) Final project/ dissertation in undergraduate and postgraduate programs
3) CPDs and short courses conducted by HEIs, professional bodies and other institutes.
4) Widely available knowledge on the world wide web
5) Other traditional modes like textbooks, magazines and other publications
6) Learning by experience (Randil et al., 2018)
Furthermore, as per Rybnicek and Königsgruber (2018), below factors also can be identified as success
factors of UEC.
-

Institutional Factors: Resources, Structure, Willingness to change, processes and controls.

-

Relationship Factors: Communication, commitment, trust, culture, partner selection, image,
expectations, experience, role of leadership, team expertise and conflicts.

-

Output Factors: Objectives, knowledge transfer and technology transfer.

-

Framework Factors: Environment, intellectual property rights, contracts and geographical distance.

Larsen et al. (2016) reveal that develop and implement a national plan to upgrade the country’s research
infrastructure, in line with national research and innovation priorities. The following practices also take part
of enablers that support for university-enterprise collaboration.
-

Strengthen research and development funding schemes for collaborative projects between
universities/ research institutes and enterprises

-

Define and enforce rules for clear intellectual property rights
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-

Create business incubators and open innovation spaces at universities

-

Make accessible surplus money for faculty members and students to establish start-ups

-

Strengthen the university-enterprise collaborations at universities with professional experts in
transfer of technology and business plan development.

2.5 BARRIERS THAT HINDER UEC
The culture within the university system should perceive commercial engagement and the worthiness of
business by making the academics aware of the significance of commercializing the research findings. The
network between the industry employees should be properly maintained by the universities to identify
future needs enduring for professional developments. Simultaneously, private sector enterprises and trade
unions need to be created awareness about the importance of direct and indirect linkages with universities.
Subsequently, it appears a lack of insight between universities and industries about what each party can
create such collaborations (Wickramasinghe & Malik, 2018).
As described by Randil et al. (2018), following barriers hinder UECs.
1) The unavailability of the disaster-related research problems for the academia
2) The inadequate absorptive capacity of the industry
3) Lack of networking
4) Mistrust between the industries and academics
5) Non-availability of a well-established research culture
6) Non-availability of data
7) Challenges of getting the funding
8) High charges in UIPs
9) Conflicts with IP rights and ownership
10) Engagement of the officers in the R&D divisions of the industry (Randil et al., 2018)
Lack of time to undertake industry-related research due to heavy academic workload, inadequate laboratory
facilities and infrastructure, and lack of proper procedures and mechanisms to facilitate collaboration with
industry identify as barriers under current university context (Larsen et al, 2016). According to
Weththasinghe et al. (2016), there are various types of barriers to University-Enterprise Collaboration and
they are legal barriers, Economical barriers, Environmental barriers, political barriers and technological
barriers. Larsen et al. (2016) presented that in university perception research capabilities are not relevant to
industry, academics do not feel confident enough to undertake industry-oriented research, lack of
motivation among faculty, lack of entrepreneurial spirit among faculty, time constraint due to heavy
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teaching and administrative workload, it is not the mission of the academic researcher to collaborate with
industry.
As described by Randil et al. (2018), lack of networking is another barrier that hinders university enterprise
collaboration. There is no extant technique to collaborate universities to enterprises rather than personal
contacts retained by both parties. The mistrust between the two parties represents that enterprises might
have another intention about the technical capability of the university system and the skills of supervisors.
The enterprises were oriented to create short-run collaborations with universities having consulting base
over the prior years. This is due to the non-availability of substantial research culture.
Due to the lack of information, some authorities maintain information that is accessible merely on request
and at a cost. Simultaneously, problems related to knowledge exchange have been begun in the past because
of non-declared data supplier along with research publications as well as not shared findings of publications
along with respective stakeholders. Universities should charge feasible rates when they start to UECs.
Sometimes the academic researchers are charging excessive rates and because of rules and guidelines, a
large number of funds are assigned for the university itself representing its resources and facilities that do
not show to profit the researcher straightforwardly. Even the transparency of these regulations is
problematic which led to harm to the UECs. As an example, for the task or consultation activity done by
the university, they charge 46% of the total amount as university overhead cost by regulations. The
transparency of these kinds of activities is less for both parties; academia and enterprises (Randil et al.,
2018).
Randil et al. (2018) stated that the office members in R&D divisions of the enterprise engage in other nonR&D activities like management related works, quality control activities and quality assurance. This will
cause those office members to become less concentrated and dedicated to R&D activities while it will cause
them to rely more upon the researchers on the university side. Although enterprise representatives or office
members should have sound knowledge on the subject matters before they connect with the university,
however under the conditions that enterprise representatives could fall behind.
Wickramasinghe & Malik (2016) highlights that the cultural differences in universities and enterprises have
been recognized as an obstacle to powerful relationships between these parties, particularly in developing
countries. Because of the different perspectives concerning its benefits, the collaborations between
universities and enterprises in developing countries have grown slowly in the current situation. As described
in the literature, information availability and contacts are presented as obstacles, given the dis-similarities
to finding a suitable companion from either the universities or enterprises side. This barrier is exacerbated

18

by the lack of awareness among universities and enterprises about the opportunities that arise from
collaborations. This makes it very difficult to identify the right contact person for initial conversation.
Another barrier that hinders UECs is the lack of finance. A lack of such financing, particularly through
government strategy implement in developing countries is generally recognized as a significant obstruction
to creating UECs. These kinds of financing obstructions can influence not only bigger investment strategic
collaborations, for example, research partnerships but also activities such as designing and delivering
curriculum, long-lasting learning, professional versatility and student mobility which appear to be
particularly applicable to the situation of developing countries (Wickramasinghe & Malik, 2016).
According to projection of Larsen et al. (2016), following factors were considered as barriers to UEC from
the industry perspective; industry perceptions of constraints on University-Industry collaboration,
differences between universities and company values, mission, or priorities, lack of competence among
academics to initiate consultancy, lack of entrepreneurial spirit and motivation among academic staff, low
commercialization capability of university research, lack of mechanisms for partnerships with universities,
poor communication between universities and industry, lack of adequate research facilities available to
universities, universities being disinterested in collaborating with industry, lack of funds to initiate
collaborative work with universities, problems in the university structure when it comes to the needs of
industrial collaborations, the geographic location of industrial facilities being less accessible to universities.
In addition, the study conducted by Weerasinghe & Jayawardane (2018) observed that the majority of SMEs
don’t have a comprehension of university procedures and assistance given by universities in developing
innovations within enterprises. Subsequently, the main challenge for UEC is the dilemma of contextual
awareness between individuals from various organizations. As stated by Larsen et al. (2016) following
problems might be occurred due to the inadequate commercialization of public research activities.
(a) unawareness of potential clients about university inventions (data asymmetry)
(b) enterprises might be hesitant to undertake commercialization due to the uncertain risk
(c) demand for research activities might be weak and as enterprises notably SMEs may not implement their
own research and developments
(d) there might be a scarcity of funds for creating prototypes and exhibition projects that guarantee funds
for the commercialization of inventions in the university.
Indeed, their study revealed that inadequate explicit rules on IPR (intellectual property rights) ownership
for state-funded R&D is a restraint to UEC. Set up an enterprise and seek funds is another vulnerability
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confronting the university. For example, the University of Colombo, School Of Computing is confronting
this issue (Larsen et al., 2016). Disagreement in IPRs can create huge harm for UECs and should be
governed carefully. Problems could appear in getting patents and licenses; thus rules, regulations and
announcements of understandings will assist to identify relevant problems carefully (Jayaisiri et al., 2018).
As described by Randil et al. (2018) more complexities can be seen in obtaining patents and licenses related
to IP rights and their ownership. Subsequently, the rules, regulations and notice of understandings ought to
have the option to address the conceivable complications.
Additionally, it is critical to recognize the micro view of UECs. Public Finance Circular No: 380 control
consultancies by research institutes as well as universities in Sri Lanka. These rules sometimes reduce the
capability of researchers to behave in a timely manner for the industrial demand in today’s fast dynamic
business environment. These rules and guidelines could be created more adjustable to cover the entire scope
of UECs and quick response of the industrial demand (Larsen et al., 2016). Outdated course prospectus,
imitate innovations, absence of expertise and capability to see outside the box, resource scarcity in HEIs
are some challenges faced by HEIs in the present situation of UECs identified with DRR in a broader aspect
(Jayaisiri et al., 2018).
Randil et al. (2018) noted that there can be seen a handful of enterprises who are pleased to support DRR
activities. Even though the financing may have profited some private enterprises and universities, generally
such UECs are yet not critical as opposed to the government finance. If universities can attract more private
enterprises for DRR activities, it will be a favorable trend. Moreover, accessibility to funding will rely upon
the enterprise's acknowledgement, understanding of the worth of UECs and research activities. Thusly, the
point of view towards academia should be strengthened. Jayaisiri et al. (2018) examined that in the scope
of DRR, the few local graduates along with postgraduates that created from local universities are not desired
for powerful UEC. Another reason is the uncertainty and lack of morale between enterprises and
universities. Sometimes enterprises question the technological capabilities of universities. When thinking
about the past involvements and attempts on creating UECS; one time transfer, target end goals, generate
tangible and excellent outputs are some prospects from UECs.

2.6 REQUIREMENTS IN TERM OF DEVELOPING UEC
Collaboration is greatly developed with a sight to overcoming challenges between government, universities,
enterprises and public administrations. The level of collaboration extends from informal to formal
relationships. This collaboration appears in the types of joint endeavors like typical mutual visits, mutually
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coordinated events, staff exchange programmes, training programmes and guest lectures by industry staff,
joint lecturing and supervision, joint publications and curriculum development, enterprise representatives
on academic administrative boards; guaranteed or sponsored collaborative research studies and consultancy
projects (Thayaparan et al., 2014).
Additionally, Research and Development (R&D) ought to be launched to lessen the disaster risk and to
strengthen community resilience. In Sri Lanka for example, a country that has suffered a lot from natural
disasters such as landslides and floods especially over the past few years, disaster risk reduction activities
are undertaken by the governmental and private sector organizations and volunteers, mostly as separate
entities (Champika et al, 2019).The collaborations between universities and enterprises are significant to
conduct research and development activities and technological innovations. Moreover, the close linkage
between universities and enterprises related to DRR is critical to reducing the vulnerability among the
community as well. Here, the collaboration can be characterized as a legitimate relationship between
universities and enterprises having stated and joint rights and obligations (Randil et al., 2018).
In order to develop joint R&D between universities and enterprises while establishing applicable
technology and innovation efficiencies and linkages in Sri Lanka, it would be significant to implement
clearly defined IPR together with ownership rules for state-funded R&D at university sector and public
research institutes (PRIs) (Larsen et al., 2016). Subsequently, one alternative for the Sri Lankan
Government might be to increase collaborative research and developments through subsidies to overcome
financial constraints that hinders these collaborations. For instance, the Government should give grants to
distribute financial risk in research and development programs with the intent of wealth creation and
inspiring innovation (Wickramasinghe & Malik, 2018).
Following are the most effective means to promote UEC from an academic perspective; improvement of
laboratory facilities, encouragement of industrial visits by academics and students, publicizing university
activities relevant to industry, and establishing university-enterprise interaction cells in the universities. The
need to formulate clear rules to allow universities to generate and retain revenues from UEC is also seen as
an important step (Larsen, et al, 2016).
Larsen et al. (2016) identify causal agents for improving UEC. They are include industrial internship in the
curricula, encourage industrial visits by students, encourage regular industrial visits by faculty, improve
laboratory facilities, involve staff from industry in teaching programs, set up University-Industry interaction
cells in universities, publicize university activities relevant to industry, conduct seminars and workshops
for staff from industry, provide tax concessions for companies collaborating with universities, make
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available public seed money to foster UEC on research and development, formulate clear rules allowing
universities to generate and retain revenues from UEC.
In industry perspectives, they propose that participate in the development of spin-off companies, participate
in joint curriculum development, use university-held patents, engage university academic staff in projects,
conduct joint research with university staff, involve university academics for collaborative research and
consultancy, facilitate laboratories belonging to universities, transfer data and information with university
academics, provide internships for university students, attend training programs, attend seminars,
symposiums, workshops, and conferences and maintain personal contacts with university academics
(Larsen et al, 2016).
Creating a national institute as a UEC body will lead to gain advantages for both parties and it can organize
various forums that bring these two actors together at events like seminars and conferences to acquire a
superior comprehension of the necessities of potential collaborators. In addition, these kinds of forums
might be coordinated for key subjects like environmental and agricultural science, IT, sustainability,
telecommunications, textile technologies and a scope of different areas that are important to both
universities and enterprises. Moreover, the government can perform a significant role by helping to arrange
such a public coordination body (Wickramasinghe & Malik, 2018).
Besides, universities could be more dedicated to conducting knowledge transfer sessions to business
communities on the most recent technological advancements that some research groups in the university
are dealing with. Postgraduates and undergraduates could also behave as facilitators of partnerships and
different types of knowledge transfer between enterprises and academia. For instance, some universities
provide opportunities for their students to carry out some research activities with enterprise partners and
this could be extended in the future. Consequently, the business communities might have recommended
some potential applications for bringing the research outputs from universities into the enterprise and
potential commercialization (Wickramasinghe & Malik, 2018).
Randil et al. (2018) highlight that among many best practices and recommendations the most outstanding
practice would be to have an external body which can undertake projects from the industry which is
affiliated to the university. The authors give UNI Consultancy services (UNIC) operating within the
premises of the University of Moratuwa as an example. Also, they show that provision of a good framework
or a policy that addresses the aspects of knowledge diffusion, knowledge production, knowledge
relationship and knowledge engagement can be shown as another recommendation.
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Moreover, the following are some proposed initiatives from an industry perspective and academic
perspective.
Industry Perspective
1) Include industrial internship in curricula
2) Encourage industrial visits by students
3) Encourage regular industrial visits by academics
4) Improve laboratory facilities and other infrastructure at universities
5) Involve staff from industry in teaching programs
6) Publicize university activities relevant to the industry
7) Organize joint (university and industry) informal meetings, talks, and communications
8) Government tax reductions for enterprises cooperating with universities
9) Set up industrial parks closer to universities
10) Encourage academic representation in industry committees/chambers/ boards
11) Encourage industry representation in university committees
12) Make available public seed money to promote university-enterprise R&D collaboration
Academic Perspective
1) Include industrial internship in the curricula
2) Encourage industrial visits by students
3) Encourage regular industrial visits by faculty
4) Improve laboratory facilities
5) Involve staff from industry in teaching programs
6) Set up U-I interaction cells in universities
7) Publicize university activities relevant to the industry
8) Conduct seminars and workshops for staff from industry
9) Government tax reductions for enterprises cooperating with universities
10) Require academics to undertake a certain amount of work with industry
11) Use industry collaboration as a criterion for salary increments and promotions of academics
12) Give academics more autonomy to work with industry
13) Make available public seed money to foster U-I collaboration on R&D
14) Formulate clear rules allowing universities to generate and retain revenues from U-I collaboration
(Larsen et al., 2016)
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It was identified that special attention paid by the policy and strategy in this regard is inadequate. However,
the necessity of such relationships has been addressed in goal number six of the policy identifying the poor
level of diffusion of knowledge created in the university sector for solving the industrial and socio-cultural
issues highlighted. Accordingly, the gap between knowledge creators and knowledge users has been
recognized and in order to address this issue, it proposes the policy interventions by Weerasinghe (2020)
as follows.

a.

Policymakers in the higher education system need to pay attention on shifting the function

of academics from the traditional role of teaching as a more industry-based action-oriented
researcher.
b.

Policy initiatives are required for encouraging the free flow of knowledge and sharing
experiences between the two sectors is needed through policy initiatives.

c.

University system needs to be encouraged to establish industry-oriented interfaces such as
techno centers, incubators and science parks.

Part 3 BEST PRACTICE OF UEC
Wickramasinghe and Malik (2018) identify that access to specialized technical reports, equipment and
industrial research and development, participation in research contract and joint research, invention
originating in university taken up by existing industrial companies, analysis and testing in industry and
consultancy to industry by academics as mechanisms to implement and improve the quality of UEC.
University-Industry Collaboration in the cinnamon industry of Sri Lanka between University of Ruhuna
and National Cinnamon Research & Training Center, Thihagoda, Matara and Spice Association of Sri
Lanka (SAPTA) is a good example for this (Weerasinghe and Pushpitha, 2020). Weerasinghe and
Pushpitha, (2020) have introduced machinery for peeling and rubbing, the two most laborious processes in
cinnamon processing. This is a shift from traditional cinnamon processing to innovation-based technology
with recommendations for further improvement in the industry.
As confirmed and presented by Wickramasinghe and Malik (2018), most highly ranked mechanisms used
for use the best of UECs are as follows: access to specialized technical reports, equipment and industrial
research and development, participation in research contract and joint research, invention originating in
university taken up by existing industrial companies, analysis and testing in industry, consultancy to
industry by academics, personal contact via conference/seminar type networking with industrial staff, part24

time secondment of academic staff to industry and invention originating in university leading to new
knowledge/new technology companies.
Following are some case studies to confirm the UEC for resilient communities with special reference to
DRR in Sri Lanka.
-

Disaster Management Centre (DMC) as the fundamental technical organization engaged with DRR
activities in Sri Lanka, has engaged with consultative projects for example; planning of coastal hazard
analysis, Tsunami deluge guides and improvement of drought hazard studies with some state
Universities like University of Peradeniya (Randil et al., 2018).

-

National Building Research Organization (NBRO), Ministry of Disaster Management together with the
University of Moratuwa has conducted important consultation projects for national development
(Randil et al., 2018).

-

Climate Resilience Improvement Project (CRIP) was launched by Irrigation Department with the
collaboration of Mahaweli Authority, Disaster Management Centre, governmental organizations along
with the University of Moratuwa and diverse non-governmental organizations (Randil et al., 2018).

-

With the strong collaboration between Dialog Axiata plc. and Microimage Pvt. ltd., the Mobile
Communications Research Laboratory at the University of Moratuwa (UOM) developed Disaster Early
Warning Network (DEWN) which is the first mass alert early warning network in Sri Lanka (Randil et
al., 2018; Larsen et al., 2016).

-

Moreover, the University of Moratuwa developed automated rainfall monitoring systems in
collaboration with the Meteorological Department (Randil et al., 2018).

-

University of Moratuwa together with the Wildlife Conservation Society in Sri Lanka built an
"eleAlert” system to recognize and find elephant violations in elephant guard fences (Randil et al.,
2018).

-

Development of Macro Seismic Hazard Zonation, collaboratively with University of Peradeniya, DMC
and UNDP (Seneviratne et al., 2020)

-

Community and infrastructure resilience through a strategy used for preparing the communities and
infrastructure for future natural disasters by proposing suitable locations for disaster evacuation centers
determined by using past disaster experience of the communities collaboratively with DMC and UNDP
(Dissanayake et al., 2013).

-

Structural stability improvement project of temporary evacuation centers by University of Peradeniya
collaboratively with DMC and UNDP (Bandara et.al., 2018)

-

A Flagship program commenced by the university of Ruhuna, university of Moratuwa along with
plantation ministry and Dialog Axiata PLC to upgrade the protected Agriculture sector of the country
by introducing climate smart Agriculture program, introducing auto controlling mechanism for
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environmental and fertigation control systems connected through IOT platform (Javed and
Gunawardena, 2020).
-

The Ministry of Social welfare and Primary Industries (MoSWPI), in collaboration with the University
of Central Lancashire, has initiated a program to develop a platform to facilitate University-Industry
partnerships. One of the main reasons for this is that the MoSWPI intends to increase export income by
agricultural modernization. This cannot be achieved unless environmental risk laying on the sector due
to droughts, floods, earth slips are minimized through multi-stakeholder collaboration (Jayasekera et.al,
2019).

Part 4 RESEARCH TRENDS FOCUSING ON UEC
The level of spend on research and development illustrate the strategic need to promote research,
innovation, and technology development in order to increase the productivity and competitiveness of Sri
Lanka’s economy in agriculture, manufacturing, and services (Larsen et al, 2016). As indicated by
(Weerasinghe & Jayawardane, 2018), positive trends can be seen between universities and large enterprises
mainly in collaborative research studies, product and process development technologies. Several incubators
are accessible that distribute infrastructure and resources linked with universities and enterprises.
Larsen et al. (2016) expose that situation on UEC to Sri Lanka’s overall R & D and innovation activities.
Randil et al. (2018) noted that the percentage allotment from the GDP for the research and innovation has
been on decline (0.3% in 1966, 0.18% in 1996, 0.17% in 2006 and 0.1% in 2013). This is very low when
compared with some of the regional countries; Malaysia 1.3% (2015), Singapore 2.2% (2014), India 0.63%
(2015) and developed countries such as Japan 3.28% (2015), USA 2.79% (2015).

Part 5 OVERALL SUMMARY AND CONCLUSION
UEC plays a major role in strengthening the innovative culture in Sri Lanka. Extant literature indicated that
there is an inadequate number of studies conducted about the UEC in the Sri Lankan context and it directed
this research study to identify the key policies developed by government, corporations and universities in
Sri Lanka to develop UEC, types of existing UEC models and their components, gaps and enablers that
support UEC, barriers that hinder UEC, requirements in term of developing UEC, best practice of UEC and
research trends focusing on UEC.
According to literature study, they project most of the drawbacks and barriers behind the UEC in Sri Lanka.
Most of the literature shows that the necessity of external body to which can undertake projects from the
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industry which is affiliated to the university. Also, they emphasize the causes for low and temporary
contribution between universities and industry.
There is a UEC in Sri Lanka with low level of contribution each other. But this concept is not common and
popular phenomenon for most universities. In order to implement an effective university-industry
landscape, well-defined policies and regulations are needed. Also, there is a necessity to further
implementation of collaboration concepts in Sri Lanka Universities and industries. This is important for
scholars who need comprehensive information on UEC and it can also be used as a reference for them to
bring further studies under this topic. Finally, recommendations are made to fill the information gap
between strengthening UEC for resilient communities in Sri Lanka.

REFERENCES
Ankrah, S. N., & Al-Tabbaa, O. (2015). Universities-Industry Collaboration: A Systematic Review. SSRN
Electronic Journal, 1–3.
Bandara, C.S., Jayasinghe, J.A.S.C. and Dissanayake, P.B.R. (2018). Improving structural stability of
school buildings used as temporary evacuation centers in Sri Lanka. Australasian Conference on
Mechanics of Structures and Materials. Brisbane, Australia.
Business & Technology Development Strategies LLC. (2001). RUHUNA BUSINESS INCUBATOR:
Feasibility Assessment and Business Plan Study. United Nations Industrial Development
Organization,

Vienna,

Austria.

https://open.unido.org/api/documents/4683121/download/(R)%20SRI%20LANKA.%20RUHUNA
%20BUSINESS%20INCUBATOR%20%20FEASIBILITY%20ASSESSMENT%20AND%20BUSINESS%20PLAN%20STUDY%20(226
47.en)
Champika, L., Evangelia, P., Maruf, R., Jörgen, S., & Sarintip, T. (2019, January). UIPs in Thailand, Sri
Lanka, and Bangladesh: A Relational Approach. 07.
Dissanayake, P. B., Bandara, A. M. A. C., Thilakarathne, B. M. M., Karunanayake, K. T., and Dananjaya,
R. M. (2013). Community and Infrastructure Resilience in Disasters through
Dutta, S., Lanvinm, B., & Wunsch-Vincent, S. (2016). The Global Innovation Index 2016. Cornell
University, INSEAD, and WIPO.
27

Dutta, S., Lanvinm, B., & Wunsch-Vincent, S. (2017). The Global Innovation Index 2017. Cornell
University, INSEAD, and WIPO.
Engineering Design Center – University Of Peradeniya. (n.d.). Engineering Design Center. Retrieved
April 29, 2021, from http://eng.pdn.ac.lk/pages/Centers/edc/, accessed on 30/04/2021
Engineering Technology Incubation Center - University of Peradeniya. (n.d.). ENGINEERING
TECHNOLOGY INCUBATION CENTRE. http://eng.pdn.ac.lk/etic/, accessed on 30/04/2021
Javed, A., & Gunawardena, D. (2020). Local partnerships to drive affordable smart farming with Dialog
Sri

Lanka.

Mobile

for

Development.

https://www.gsma.com/mobilefordevelopment/uncategorized/local-partnerships-to-drive-smartfarming-with-dialog-sri-lanka/
Jayaisiri, G., Siriwardena, C., Hettiarachchi, S., Dissanayake, R., & Bandara, C. (2018). Role of higher
education institutes in coastal community resilience & risk management. 8th International Conference
on Building Resilience – ICBR Lisbon’2018.
Jayasekera, G. S. K. W., Weerasinghe, K. D. N., Champika, L., & Bandula, W. (2019). Policy Environment
to Promote University-Industry Partnerships and Business Incubation Programs in Sri Lanka. 08–09.
Larsen, K., Bandara, D. C., Esham, M., & Unantenne, R. (2016). Promoting University-Industry
Collaboration in Sri Lanka: Status, Case Studies, and Policy Options (Directions in Development). In The
World Bank Publication. https://doi.org/10.1596/978-1-4648-0922-4_ch1, accessed on 30/04/2021
Marc Foni S. K. and Gunasekera. R. (2016). Fiscal Disaster Risk Assessment and Risk Financing Options
Sri Lanka.
Mendes, P. 2014. Integrating Intellectual Property into Innovation Policy Formulation in Sri Lanka.
Geneva: World Intellectual Property Organization.
Ministry of Science Technology and Research. (2008). National science and technology policy. Retrieved
from http://www.nastec.gov.lk/files/policy_reports/national_science__technology_policy_of_sri_
lanka_english.pdf, accessed on 14/03/2021
Ministry of Science Technology and Research. (2010). Science, Technology and Innovation Strategy for
Sri Lanka, 2011 to 2015. Retrieved from http://costi.gov.lk/index.php/en/, accessed on 12/03/2021

28

Preparedness Using Past Experience. International Conference of the International Institute for
Infrastructure Renewal and Reconstruction (IIIRR), Brisbane, Australia.
Randil, C., Jayasiri, G., Perera, C., Siriwardana, C., Liyanage, C., Hettiarachchi, S. S. L., & Haigh, R.
(2018). Need for strong university-industry partnerships: A case study in Sri Lanka. MATEC Web of
Conferences. https://doi.org/10.1051/matecconf/201822904002, accessed on 10/04/2021
Rybnicek, R., & Königsgruber, R. (2018). What makes industry–university collaboration succeed? A
systematic review of the literature. Journal of Business Economics, 89(2), 221–250.
https://doi.org/10.1007/s11573-018-0916-6, accessed on 30/04/2021
Seneviratne, H. N., Wijesundara, K. K., Perera, L. R. K., & Dissanayake, P. B. R. (2020, July). A Macro
Seismic Hazard Zonation for Sri Lanka. Engineer: Journal of the Institution of Engineers, Sri Lanka,
37. https://doi.org/10.4038/engineer.v53i3.7418, accessed on 30/04/2021
Sylva, K. K. K. (2019). Public-Private-Partnerships in Disaster Risk Management. 10.
Thayaparan, M., Malalgoda, C., Keraminiyage, K., & Amaratunga, D. (2014). Disaster Management
Education through Higher Education – Industry Collaboration in the Built Environment. Procedia
Economics and Finance, 18, 651–658. https://doi.org/10.1016/s2212-5671(14)00987-3, accessed on
30/04/2021
United Nations Industrial Development Organization (UNIDO). (2003). RUHUNA BUSINESS
INCUBATOR IN SRI LANKA A: boost to southern entrepreneur development. Www.Yumpu.Com.
https://www.yumpu.com/en/document/read/23064956/ruhuna-business-incubator-in-sri-lanka-aboost-unido
University Grants Commission of Sri Lanka (2017 and 2020). University Statistics Book. Sri Lanka

University Grants Commission of Sri Lanka, Commission Circular No. 10/2016 (2016)
https://www.ugc.ac.lk/attachments/1714_Comm.%20Circular%2010_2016.pdf, accessed on
04/05/2021
University of Peradeniya. (n.d.). University of Peradeniya. International Relations Office.
https://inro.pdn.ac.lk/index.php, accessed on 30/04/2021
Weerasinghe K.D.N., Pushpitha N.P.G. (2020) Cinnamon Process Technology. In: Senaratne R., Pathirana
R. (eds) Cinnamon. Springer, Cham, 233-250. https://doi.org/10.1007/978-3-030-54426-3_9

29

Weerasinghe, R.N. (2020 Unpublished). Assessment of the National Innovation System of Sri Lanka, PhD
Thesis submitted to University of Moratuwa for Doctor of Philosophy Program, Department of
Management of Technology, Sri Lanka.
Weerasinghe, R. N., & Jayawardane, A. K. W. (2018). University-Industry Partnerships for Innovation:
Sri Lankan Experiences. (1), 6–13.
Weththasinghe, K. K., Gajendran, T., & Brewer, G. (2016, July). Barriers in Proper Implementation of
Public Private Partnerships (PPP) in Sri Lanka. 858–869. https://espace.library.uq.edu.au, accessed
on 30/04/2021
Wickramasinghe, V. (2018). Higher education in state universities in Sri Lanka: Review of higher education
since colonial past through international funding for development. International Journal of
Educational Management, 32(3), 463–478. https://doi.org/10.1108/IJEM-01-2017-0028, accessed on
30/04/2021
Wickramasinghe, V., & Malik, K. (2016). Exploring motivations for university industry collaboration in
Sri Lanka. R&D Management Conference 2016 “From Science to Society: Innovation and Value
Creation.”
Wickramasinghe, V., & Malik, K. (2018). University-Industry Collaboration in Sri Lanka-A Developing
Country Perspective. International Journal of Innovation and Technology Management, 15(4).
https://doi.org/10.1142/S0219877018500323 accessed on 10/04/2021

30

