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This Synthesis Report is founded upon work in two projects coordinated by the UNESCO Jakarta Office: Sustainability Transformation across the 
Region (STAR) and Science Harnessed for ASEAN Regional Policy (SHARP), funded by the Japan Funds-in-Trust (JFIT) and Malaysia Funds-in-Trust 
(MFIT), respectively. The support of those organisations is gratefully acknowledged.

This report was compiled by Adj. Prof. Jeff Camkin, with contribution from Adj. Prof. Susana Neto and the project partners and stakeholders involved 
in the implementation of the demonstration sites. Discussions and outputs from two key International Workshops on Sustainability Science in 
Kuala Lumpur (2013 and 2015), the STAR and SHARP Synthesis Workshop in Langkawi, Malaysia (November 2016) and the following reports were 
extensively drawn upon.

Siem Reap Demonstration Site, Cambodia: Chamroeun Sok, Maria Iniguez Deheredia, Phillipe De Langhe. 2016. Restoring and Enhancing Angkor 
World Heritage Site, Tonle Sap Biosphere Reserve and Siem Reap City Water Systems. UNESCO Phnom Penh, Cambodia (Sok et al., 2016).

Ifugao Demonstration Site, Philippines: Ivan Anthony S. Henares, Robert S. Soriano, Virginia J. Soriano, Richard Philip A. Gonzalo, Erickson L. 
Llaguno, and Kristine Mae C. Gotera. 2016. The Establishment of a Sustainability Science Demonstration Pilot Project on the Rice Terraces of the 
Philippine Cordilleras. IH&MD Heritage+Tourism Consultants Company (Henares et al., 2016) and associated presentations.

Langat River Basin Demonstration Site, Malaysia: Rahmah Elfithri, Mazlin bin Mokhtar, Mohd. Raihan Taha, Md. Pauzi Abdullah, Mohd Ekhwan 
Toriman, Ruhizan Mohammad Yasin, Jasni Yaakub, Rd Puteri Khairani Khirotdin, Mohamad Mahathir Amir Sultan, Siti Amirah Ishak and Syafinaz 
Salleh. 2016. Establishment of Sustainability Science Demonstration Pilot Project on Restoring and Managing Langat River, Malaysia for Future. Institute 
for Environment and Development (LESTARI) Universiti Kebangsaan Malaysia (Elfithri et al., 2016a)

Langkawi Geopark Demonstration Site, Malaysia: Rahmah Elfithri, Mazlin bin Mokhtar, Md. Pauzi Abdullah, Mohd. Raihan Taha, Mohd Ekhwan 
Toriman, Ruhizan Mohammad Yasin, Shaharuddin Mohamad Ismail, Ahmad Aldrie Amir, Tanot Unjah, Sharina Abdul Halim, Nik Mohd Noor Faizul 
Md Saad, Ku Adriani Ku Ayob, Nazren Leman, Norazmi Abdul Kadir, Siti Amirah Ishak, and Wan Mohd Afiq Wan Mohd Khalik. 2016. Establishment of 
Sustainability Science Demonstration Site on Water and Environmental Sustainability Education Linked with Ecotourism in Langkawi Geopark. Institute for 
Environment and Development (LESTARI) Universiti Kebangsaan Malaysia (Elfithri et al., 2016b)
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Davao City Demonstration Site, Philippines: Anthony C. Sales, Ruth U. Gamboa, Ludivina M. Porticos,  Lourdes R. Simpol, Joseph E. Acosta, Hydie R. 
Maspiñas, Ryan P. Calvo, Della Grace G. Bacaltos, Camilo D.  Victoria, Gerardo B. Reynaldo, Ricardo P. Corcino, Cristy G. Gallano, Kenneth D. Barroga, 
Mayan Jane J. Inni, Maria Lourdes O. Manlosa, Mabel Diana M. Calipes, Reynaldo M. Petalcorin, and Arnel M. Rodriguez. 2016. Demonstration Site 
on “Enhancing Resilience to Disasters of Urban Water Systems of Mindanao”, Philippines. UNESCO-IHP HELP-Davao Network (Sales et al., 2017)

Siem Reap and Langkawi: Tahmina Rashid. 2016. Developing Integrative Socio-environmental Approaches in Support of Effective Community Level 
Decision Making for Human Development and Environmental Sustainability in Sustainability Science Demonstration Sites. Associate Prof. International 
Studies, University of Canberra. Australia (Rashid, 2016a)

Davao, Ifugao and Langat: Tahmina Rashid. 2016. Improving Integrative Socio-environmental Approaches in Support of Effective Community Level 
Decision Making for Human Development and Environmental Sustainability in Sustainability Science Demonstration Sites. Rashid, Tahmina Associate 
Prof. International Studies, University of Canberra. Australia (Rashid, 2016b)
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In response to the emerging global sustainability challenges, UNESCO has been putting into practice sustainability science, as a problem-driven, 
solution-oriented, trans-disciplinary approach. This approach draws from a wide range of disciplines of natural and social and human sciences, 
as well as traditional and indigenous knowledge and the applied knowledge produced within the private sector, government, and civil society –  
putting into practice the type of integrated approach that is required for achieving 2030 Agenda and its 17 Sustainable Development Goals (SDGs). 
UNESCO will put into practice integrated approaches to science and engineering for sustainable development, called “sustainability science”.

UNESCO Office Jakarta has been at the forefront of piloting sustainability science in Asia and the Pacific. An early milestone in this effort was 
workshop Kuala Lumpur international workshop in 2013. The workshop brought together key global and regional actors to reflect on fostering 
the development and implementation of integrated policies, strategies, and management models within the sustainability science framework, in 
order to improve the living standards for local communities, safeguard the environment, and foster cooperation among countries for sustainable 
development. A follow-up workshop in 2015 focused on the current status of sustainability science and its role for addressing the challenges of the 
Post-2015 Development Agenda. 

The global and regional reflections have revealed the need to focus on “operationalization” of sustainability science principles. To address this 
need, UNESCO Office Jakarta launched sustainability science initiatives to address specific socio-environmental problems, working closely with 
governments and local communities to co-design, co-produce and co-implement the projects. In this effort, UNESCO also engaged the existing 
networks and sustainable development model, including UNESCO International Hydrological Programme and Hydrology for Environment Life 
and Policy river basin programme  (IHP-HELP), World Heritage Sites and Man and the Biosphere (MAB) programme with Biosphere Reserves, 
International Geosciences and Geoparks Programme (IGGP) with UNESCO Global Geoparks, UGG; and World Heritage site. The applied projects 
exemplify cooperation between Natural Sciences and Social and Human Sciences Sectors, with strong linkages with the other three sectors of 
UNESCO – Education, Culture and Communication and Information. The lessons learned from the demonstration sites continue to enrich the 
conceptualization of Sustainability Science Frameworks based on field experiences and move forward in enabling transformative societal changes 
in the region.

I am pleased to present this Lessons Learnt and Best Practices from UNESCO Sustainability Science Demonstration Sites in Southeast Asia which 
elaborates Sustainability Science framework, the implementation of sustainability science in the five demonstration sites which are also UNESCO 
designated sites, the recommendations and the lessons learned and way forward. I believe this publication can be useful for policy makers, 
planners, scientists, the local communities and other stakeholders, for their efforts to understand sustainability science approach and to apply 
multidisciplinary indicators in the policy-making, research, and educational contexts.

Foreword
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This is a time of immense challenges to sustainable development. The social impacts of environmental changes are expected to grow in the 
coming decades – possibly to the point of calling into question, not just growth and prosperity, but social inclusion and the realisation of human 
rights. The need to integrate and make choices between different objectives (economic, environmental, social and cultural), and between different 
times (present and future), to understand complexities, accommodate uncertainties, and take coordinated action across different groups and levels 
(from local to global), makes achieving sustainability a very challenging task. 

UNESCO’s global role in strengthening the foundations of lasting peace and sustainable development puts it in a unique position to help address 
the emerging global sustainability challenges. One way it is doing this is by promoting sustainability science, which recognises that the relationship 
of people with their environment and natural resources is central to achieving sustainability. Sustainability science is an integrated problem-solving 
approach that draws on the full range of scientific, traditional and indigenous knowledge in a trans-disciplinary way to identify, understand and 
address present and future economic, environmental, ethical and societal challenges related to sustainable development.

Since 2013 the UNESCO Office Jakarta has been working to raise awareness about sustainability science among policymakers in the Asia-Pacific 
region with a view to positioning sustainability science as part of national and regional science and technology policies. The first of two key 
international workshops was held in Kuala Lumpur, Malaysia in 2013 at a critical juncture in time, ahead of the transition from the Millennium 
Development Goals to the Post-2015 Agenda. Participants identified how the sustainability science approach can help define global challenges and 
deliver solutions, subsequently issuing the Kuala Lumpur Statement on Sustainability Science: A Science-based Approach to Realise the Future We 
Want for All. Two years later, 139 scientists, stakeholders and policy-makers from 23 countries designed a road map for implementing sustainability 
science in the Asia-Pacific region. Together these two workshops provided a strong platform for progressing sustainability science and contributing 
to the achievement of the Sustainable Development Goals in Southeast Asia and the world.

To demonstrate the sustainability science approach, UNESCO Office Jakarta, in its capacity as the Regional Science Bureau for Asia and the 
Pacific, is implementing two projects, Sustainability Transformation across the Region and Science Harnessed for ASEAN Regional Policy, funded 
by the Japan Funds-in-Trust and Malaysia Funds-in-Trust, respectively. These projects aim to integrate sustainability science concepts into natural 
resource management frameworks and processes; and to demonstrate and synthesis environmentally sustainable best practices to underpin 
sustainable development policies across the ASEAN Member States. Five Sustainability Science Demonstration Sites were established through 
these projects; Siem Reap in Cambodia, Ifugao Rice Terraces and Davao City in the Philippines, and Langat River Basin and Langkawi Geopark in 
Malaysia. 

Highlighting the challenges and opportunities, approaches taken and lessons learnt, this book tells the story of the demonstration site communities, 
researchers and policy-makers working together on sustainability science approaches for a better, more sustainable future. 

Executive Summary
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1

SUSTAINABILITY 
SCIENCE
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1.1  The developing field of sustainability science 

As the 2030 Agenda for Sustainable 
Development notes, this is a time of immense 
challenges to sustainable development. 
Billions of people living in poverty and without 
dignity, rising inequalities within and between 
countries, gender inequality, global health 
threats, more frequent and intense natural 
disasters, spiralling conflict and related 
humanitarian crises, depletion of natural 
resources, environmental degradation, loss of 
biodiversity, and the impacts of climate change 
are placing the survival of many societies, and 
the biological support systems of the planet, at 
risk (UN, 2015).

The social impacts of environmental changes 
are expected to grow in the coming decades – 
possibly to the point of calling into question not 
just growth and prosperity, but social inclusion 

and the realization of human rights (UNESCO, 
2013a). 

Shortages of water, energy and food, for 
example, are strongly interconnected and have 
impacts on social issues such as poverty, 
gender equity, health, and education. 

To achieve sustainable development, 
policies to support resilience, adaptation and 
mitigation strategies have to address this 
interconnectedness and apply the knowledge 
on the interlinked social dimensions of 
environmental changes.

The need to integrate and make choices 
between different objectives (economic, 
environmental, social and cultural), and 
between different times (present and future), 
to understand complexities, accommodate 

uncertainties, and take coordinated action 
across different groups and levels (from local to 
global), makes sustainability a very challenging 
task.

Central to achieving sustainability, however, 
is the relationship of people with their 
environment and natural resources. Raising 
awareness and encouraging effective action 
from all players – governments, the private 
sector, researchers, and individuals and non-
government organisations throughout the 
community are essential.

Supporting that relationship and enabling 
action by facilitating the sharing of knowledge 
across the science-society-policy interface is 
at the very core of sustainability science.

The development of sustainability science 

“Sustainability science is an integrated, problem-solving approach that draws on the full range of scientific, traditional and indigenous 
knowledge in a trans-disciplinary way to identify, understand and address present and future economic, environmental, ethical and 

societal challenges related to sustainable development.”

(UNESCO Man and Biosphere Programme, 2015)
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Sustainability Science

>>  Is problem driven  <<

>> Is focused on dynamic interactions between nature and society  <<

>> Is transdisciplinary and integrative  <<

>>  Pays special attention to the cross scale dimensions of human-environment interactions  <<

>>  Is boundary-spanning work at the interface of research and practice  <<

hinges on core goals of sustainable 
development and bridges the traditional gap 
between Natural, Social and Engineering 
Sciences (UNESCO, 2013a).

Human life is neither independent nor 
isolated from the natural environment - both 
are intertwined in a complex web of natural 
and social phenomena and dependent on 
the countless relationships, environmental 
processes and social interdependencies 
(Moldan et al., 2012). This interconnectedness 
strongly demands collaboration and 
collective actions from social scientists, 
engineers, environmental specialist and local 
communities. 

The inter-disciplinary and multi-disciplinary 
scholarship of sustainability science focuses 
on the interventions that foster general 
prosperity and reduce poverty by protecting 
the environment.

Being problem focused, sustainability science 
provides an opportunity to shift the focus 
away from established disciplinary research 
methods, highlighting the need for new 
methodological approaches to address the 
challenges, at the heart of which are problems 
faced by human and natural systems. 
Testing existing frameworks and models for 
sustainability through participatory process 
is one of the key practices in sustainability 
science. 

Protecting the natural environment and 
improving human well-being in an equitable 
and sustainable manner, within financial means 
and without losing socio-cultural and natural 
diversity, is a challenge but also an opportunity 
to work collaboratively across disciplines and 
regions. 

UNESCO’s global role in strengthening the 
foundations of lasting peace and sustainable 
development puts it in a unique position to help 
address the emerging global sustainability 
challenges.

In response, UNESCO is putting into 
practice integrated science for sustainable 
development, or sustainability science, 
through a range of initiatives, including as an 
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“Resilience and adaptation are essential conditions in our quest for sustainability, and these must be informed by science and other 
knowledge. Sustainability science is an issue of a normative nature: it is an approach which will allow us to capitalize on research as a 
tool to solve problems. It will assist in tackling complex problems related to sustainability, from disaster risk reduction to food, water 
and energy security, to societal decarbonized paths, by informing the design of integrated sectoral policies based on the best scientific 

knowledge available.”

 Flavia Schlegel, UNESCO Assistant Director-General for the Natural Sciences (2016)

active partner in Future Earth, a new ten-year 
international partnership initiative to make 
sustainability science an enabler of evidence-
based policy-making. 

Decision-makers need scientifically sound, 
reliable knowledge and policy advice to 
implement sustainable development goals.

The sustainability science approach is 
essential for effective decision-making about 
local and global sustainability, because social, 
environmental and cultural systems are so 
closely linked. With its partners, UNESCO 
will continue to advocate and support the 
development of this approach.

Any attempt to develop a shared global 
platform which aims to produce scientific 
evidence for policy-making on sustainability 
needs to take into account that Member States 
assess evidence in different manners, and 

employ different modes of reasoning in their 
decision-making processes. 

The support for sustainability science has 
a clear political dimension which requires 
the establishment of exchange platforms 
in UNESCO to facilitate a fluid conversation 
among all parties concerned. 

 

1. UNESCO is working on sustainability science with partners 
around the world (Photo credit: LESTARI UKM, 2016)

Sustainability science promotes cross-
disciplinary coordination, and requires global 
cooperative effort to advance understanding of 
the dynamics of human-environment systems. 
By integrating the concept of sustainability 
science in its programmes UNESCO aims 
to promote collaboration between Natural 
Sciences and Social and Human Sciences.

In 2013 the UNESCO Office, Jakarta started a 
new ‘Sustainability Science’ initiative in close 
collaboration with the Ministry of Education, 
Culture, Sports, Science and Technology 
(MEXT) of Japan. The aim was to raise 
awareness about sustainability science among 
policymakers in the Asia and Pacific regions 
with a view to positioning sustainability science 
as part of national and regional science and 
technology policies.

 In April 2013, UNESCO Office, Jakarta, in 
close cooperation with the Institute for 
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Environment and Development (LESTARI) of 
Universiti Kebangsaan Malaysia (UKM) and in 
collaboration with the UNESCO International 
Science Technology and Innovation Centre for 
South-South Cooperation (ISTIC) and MEXT-
Japan, organised the International workshop 
“Sustainability Science - A Science based 
Approach to Realise the Future We Want for 
All”. 

The workshop was held at a critical juncture 
in time, ahead of the transition from the 
Millennium Development Goals (MDG) to the 
Post-2015 Agenda, with focused deliberations 
on how the sustainability science approach 
can be used to define global challenges and 
deliver solutions. 

It was recognised that if science is to have 
a meaningful impact on the post 2015 
development agenda, both the science and 
development communities need to learn from 
the experience of the MDGs. Science-based 

revolutions such as the industrial revolution, 
the medical revolution, the green revolution 
and the transportation revolution have brought 
unprecedented economic progress and welfare 
for many, but too many people were left out 
and the economic benefits came at huge 
environmental costs, the scope and impact of 
which we have hardly begun to understand.

The workshop participants agreed that there are 
diverse and often challenging social, economic, 
educational and political contexts in Asia-Pacific 
countries. Therefore, there is a need to foster 
development and implementation of integrated 
policies, strategies, and management models 
within the sustainability science framework, in 
order to improve the living standards for local 
communities, and foster cooperation among 
countries for sustainable development. 

The Kuala Lumpur Statement on Sustainability 
Science is presented on the next page.

 2. International Workshop on Sustainability Science, Kuala 
Lumpur, 2013
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Kuala Lumpur Statement on Sustainability Science: A Science-based Approach to Realise the Future We Want for All

1. Complexities and interrelationships of key global challenges require that “Sustainability Science” needs to be implemented through 
integrated approaches between the social and human sciences and the natural sciences. It is recommended to the governing bodies 
that UNESCO may promote this integrated approach into the next medium-term strategy (C/4) and the programme and budget (C/5)

2. Interrelated complex sustainability challenges in society are deeply related to people’s perceptions, sense of values, social systems and 
behaviour, which also interact with government policy and overall world perspectives. All interested parties need to continue to develop 
governance dialogues and sustainability science methodologies which addresses issues of equity, good governance and reverses 
unsustainable practices at all levels

3. UNESCO may make substantial contribution by bringing all the key players together by supporting existing sustainability science 
networks for sharing of associated tool sets and concepts and a support mechanism for agreed action plans to be implemented with 
targets and timelines

4. There is a need for developing sustainability indicators to monitor progress towards agreed goals and publish results to facilitate 
knowledge and technology transfer

5. The Asia-Pacific region can take a lead in promoting ‘policy relevant science and science relevant policy’ to make evidence based 
national transformations required for sustainable development

6. It is recommended to establish pilot demonstration projects for applying sustainability science using existing networks such UNESCO 
IHP, MAB, MOST and IOC. Sustainability demo sites need to be conducive to scientific and social research, including database and 
case studies, the results of which should be disseminated among all stakeholders for informed decision-making. Learning alliances 
between sites and universities/research institutes should be fostered to promote working relationships and on-site visits by researchers, 
professors, and students

7. There is a need to develop human resources by designing modular sustainability science curricula to tackle global challenges through 
cooperation among various fields. In particular, considering the collaboration and relations with Education for Sustainable Development, 
implement and accelerate education to foster knowledge and wisdom which makes wider use of sustainability science approaches

8. Decision makers need scientifically credible and evidence-based independent information to implement sustainable development 
goals. There may be possibility to establish UNESCO chairs and category-2 centres linked with the developing the sustainability science 
approach to provide independent and reliable knowledge base and policy advice to international, regional and national stakeholders

9. South-South-North cooperation is critical for the successful implementation of sustainability science approaches. The progress made 
between Asia and Africa cooperation through connectivity tools need to be fostered further for capacity building at all levels. It is 
recommended to organize an Asia-Africa summit on sustainability science

10. Sustainability Science Networks need to be established to proactively promote this approach at all levels.
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There is a need to be forward looking and 
to maximize the benefits and minimizes 
possible negative spin-offs from new science 
and technology-based innovations and 
developments. But it is also clear that we 
need to ‘educate for a sustainable future’ in 
order to generate greater societal and political 
awareness and support to address key global 
challenges.

On 4-5 March 2015 the UNESCO Office, Jakarta 
and LESTARI of UKM organised a second 
workshop on a second workshop “Sustainability 
Science for Sustainable Development Goals 
(SDG)” was held in Kuala Lumpur, Malaysia. The 
workshop brought together key stakeholders 
and scientists to discuss the current status of 
sustainability science, globally and in the Asia-
Pacific region, including challenges of the Post-
2015 Development Agenda, Environmental 
Sustainability in the ASEAN, and experiences 
in implementing sustainable science policies. 

3. Workshop on Sustainability Science for Sustainable 
Development Goals, Kuala Lumpur, Malaysia, 2015

With 139 participants from 23 different 
countries (Australia, Brunei Darussalam, 
Cambodia, China, Cook Islands, England, 
Fiji, France, India, Iran, Indonesia, Japan, 
Kazakhstan, Malaysia, Nigeria, Pakistan, 
Philippines, Samoa, Solomon Islands, Timor 
Leste, Uzbekistan, Vietnam and Zimbabwe), 
the workshop provided a ‘sustainable science-
policy interface’ to design the road map for 
implementing sustainability science in the Asia 
and the Pacific, linking with Africa to promote 
South-South cooperation.

Together these two workshops provided a 
strong platform for progressing sustainability 
science and contributing to the achievement of 
the SDGs in Southeast Asia and the world.

 

4. The Sustainable Development Goals (Source: UN Sustainable 
Development Knowledge Platform)
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1.2 UNESCO and sustainability science implementation in Southeast Asia
UNESCO is actively working towards 
integration of sustainability science concepts 
into natural resource management frameworks 
and processes to support more sustainable 
and resilient futures. It also aims to raise 
awareness about sustainability science among 
policymakers in the Asia-Pacific region, with 
a view to position this as part of the national 
and regional science and technology policy 
(UNESCO, 2013b).

This is being achieved by:

 » Development of a regional knowledge 
platform, tools and framework to encourage 
regional research committees to own and 
manage the research outputs adding to 
their own local programme of activities

 » Demonstration of the sustainability science 
approach across selected demonstration 
projects working closely with natural and 
social science disciplines and with the 
regional committees receiving the research 
outputs

 » Liaising extensively with governments, 
regional professional bodies, industry 
associations and regional communities to 
secure and integrate programme outputs 
that meet research needs and outcomes

 » Establishing and encouraging appropriate 
business arrangements between 
sustainability science research and regional 
communities to facilitate positive change 
for a more resilient environment, prosperous 
livelihoods and better futures

 » Assisting selected regional communities to 
build their capacity to move to a sustainable 
and resilient future utilizing sustainability 
frameworks.

The 2013 Kuala Lumpur Statement on 
Sustainability Science suggested that a 
unified integrated approach is required in 
order to standardise sustainability science and 
develop relevant indicators. It recommended 
demonstration pilots to showcase sustainability 
science, using existing UNESCO networks such 
as the International Hydrological Programme 
(IHP), Man and Biosphere Programme 

(MAB), Intergovernmental Oceanographic 
Commission (IOC) and MOST, UNESCO’s 
intergovernmental science programme on 
social transformations.

From its inception in 1975 the IHP has evolved 
from an internationally coordinated hydrological 
research programme into an encompassing, 
holistic programme to facilitate education and 
capacity building, and enhance water resource 
management and governance. Hydrology for 
the Environment, Life and Policy (HELP) is a 
cross-cutting and transdisciplinary initiative 
of IHP that has created a new approach to 
integrated catchment management through 
a framework for water law and policy experts, 
water resource managers and water scientists 
to work together on water-related problems 
(UNESCO, 2010).
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Launched in 1971, MAB is an intergovern-
mental scientific programme of UNESCO 
that combines natural and social sciences, 
economics and education with the aim of 
establishing a scientific basis for improving 
relationships between people and their 
environments. 

Since 1960, UNESCO IOC has promoted 
international cooperation and coordinated 
programmes in research, services and 
capacity-building, in order to learn more about 
the nature and resources of the ocean and 
coastal areas, and to apply that knowledge for 
better management, sustainable development, 
protection of the marine environment, and 
improved decision-making processes.

 

Building on its experience in implementing 
intergovernmental science programmes, and 
utilising its World Heritage site networks, 
UNESCO Office, Jakarta is influencing and 
helping to shape the research agenda for 
scientific cooperation in ASEAN countries 
through demonstration and synthesis of best 
practices, and development of policy guidelines 
at local, national and regional levels. UNESCO 
not only recognises the need for integrative 
approaches from a sustainability science 
perspective but also emphasises the need for 
ownership of these projects by the relevant 
communities and local policy makers. 

To demonstrate the sustainability science 
approach, UNESCO Office, Jakarta, in its 
capacity as the Regional Science Bureau for 
Asia and the Pacific, is implementing two 
projects, Sustainability Transformation across 
the Region (STAR) and Science Harnessed 
for ASEAN Regional Policy (SHARP). This 
involves testing existing frameworks and 
models through a multilevel (community, pilot 
area and national level) participatory process 
involving regional institutions, universities, 
research institutes and other governmental 
institutions. The projects aim to strengthen 
the science-policy-society interface to improve 

natural resource management frameworks 
and science policies in ASEAN countries for 
more sustainable and resilient futures.

Sustainability Transformation across the 
Region

The Sustainability Transformation across 
the Region project is financially assisted by 
JFIT and delivered through existing UNESCO 
networks including the IHP and MAB, as well 
as ASEAN communities.

The immediate objective is to integrate 
sustainability science concepts into natural 
resource management frameworks and 
processes that serve and align well with regional 
research and management challenges while 
supporting opportunities for more sustainable 
and resilient futures. The project also aims to 
raise awareness about sustainability science 
among policy-makers in the Asia-Pacific region, 
with a view to positioning it as part of the 
national and regional science and technology 
policy.
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Key STAR activities include:
 » Development of a regional framework and 

tools to implement sustainability science
 » Establishment of Sustainability Science 

Demonstration Pilot Projects
 » Organizing regional meetings on 

sustainability science

Three Sustainability Science Demonstration 
Sites were established through STAR:
 » Restoring and Enhancing Angkor World 

Heritage Site and Siem Reap City Water 
Systems, Cambodia

 » Restoring and Managing Langat River, 
Malaysia for Future

 » Rice Terraces of the Philippine Cordilleras, 
Philippines.

 

Science Harnessed for ASEAN Regional 
Policy

The Science Harnessed for ASEAN Regional 
Policy project is financially assisted by MFIT 

and aims to ensure ASEAN’s rich environmental 
resources are conserved and sustainably 
managed in order to enhance social, economic 
and environmental well-being at the local, 
national and regional levels. 

To do this, SHARP supports demonstration and 
synthesis of environmental sustainability best 
practices to underpin sustainable development 
policies across the ASEAN Member States. By 
mobilising Malaysian expertise, the project 
was designed to:
 » Showcase and synthesise best 

environmental management principles and 
practices through demonstration projects 
in the ASEAN member states within the 
framework of ASEAN-UNESCO Framework 
Agreement of Cooperation (FAC) to 
demonstrate rational science principles 
and applications with a clear pathway to 
regional science policy

 » Promote ASEAN-UNESCO environmental 
science policy networks for harnessing 
science for peace, sustainability and social 
inclusion in ASEAN science policies for the 
attainment of the Internationally Agreed 
Development Goals, including the MDGs by 
addressing the impacts of climate change 
on natural resources.

Key SHARP activities included:
 » developing a policy paper on the science-

policy-society interface for environmental 
sustainability

 » establishing science for sustainable 
development demonstration sites

 » establishing an ASEAN-UNESCO 
Information and Communication 
Technology (ICT) platform for science-
policy-society interface.

 » Three Sustainability Science Demonstration 
Sites were established through SHARP:

 » Restoring and Enhancing Angkor World 
Heritage Site by Improving Water 
Management at Siem Reap City and Tonle 
Sap Biosphere Reserve. Cambodia

 » Water and Environmental Sustainability 
Education Linked with Ecotourism in 
Langkawi Geopark, Malaysia

 » Enhancing Resilience to Disasters of Urban 
Water Systems of Mindanao, Philippines.
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1.3 STAR Implementation Framework for Sustainability Science
Sustainable Development Goal 17 recognises 
that “a successful sustainable development 
agenda requires partnerships between 
governments, the private sector and civil 
society. These inclusive partnerships built 
upon principles and values, a shared vision, 
and shared goals that place people and the 
planet at the centre, are needed at the global, 
regional, national and local level”.

Several frameworks presenting components of 
sustainability science have been proposed over 
the years. All these implementation frameworks 
have multiple steps, including envisioning 
the future, deep analysis of systems and 
interlinkages (sometimes including indicators), 
development of strategies and solutions to 
reach the envisioned future, and a participative 
approach.

From a review of the available literature, 
UNESCO Office, Jakarta proposed a framework 
for implementation of sustainability science 
based on the envisioning of future society 
though a participatory process that included 
the maximum range of representative 

stakeholders and practitioners. It involved 
social learning processes to select and 
benchmark appropriate indicators to monitor 
progress towards the agreed goals, and 
strategies to get there, in the specific context 
of UNESCO sites.

5. SDG Goal 17: Revitalize the global partnership for sustainable 
development (UN, n.d.) 

The STAR Sustainability Science Implemen-
tation Framework is a tool to help implement 
sustainability science and generate dialogue 
between all concerned actors, including 
policymakers, for generating local, national and 
regional science and technology actionable 
policies.

Presented and described on the next pages, 
the Sustainability Science Implementation 
Framework has five main steps:

 » Co-realisation of a common problem

 » Co-envisioning of the future society

 » Co-shaping into envisioned future society

 » Co-implementation

 » Monitoring and Evaluation.

Advantages of the Implementation Framework 
are that it promotes participation, cooperation, 
innovation and integration; encourages the 
pursuit of better solutions that adapt to 
changing circumstances and values; and 
facilitates consensus building and stakeholder 
ownership over time (represented as 
engagement in each turn of the spiral).
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UNESCO Office Jakarta STAR Sustainability Science Implementation Framework

6. UNESCO Office Jakarta STAR Sustainability Science Implementation Framework (Source: Sugiura et al., 2016) 

The framework is based on a nonlinear spiral 
approach (left in the figure) to transform 
current society to the sustainable future 
society by repeating the five basic steps (right 
in the figure) several times. The spiral model 
reflects progressive positive changes in society 
transformation (Sugiura et al., 2016).

The first four steps are conducted within 
a participatory process, with a proactive 
approach to include the maximum range of 
representative stakeholders and practitioners. 
These are the steps of co-production and co-
design of sustainability science, focusing on the 
interactions and interrelations between natural 
and social systems. The fifth step, Monitoring 
and Evaluation, supports co-reflection and the 
identification of ways to modify actions in order 
to improve progress towards the envisioned 
future. 

Each of these steps is explained in more detail 
on the following page.
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Step 1: Co-realisation of common problem

Sustainability science is problem-driven and 
aims to co-create and apply actionable co-
produced and co-designed knowledge by and 
with all practitioners and stakeholders for 
decision-making in sustainable development. 
Common awareness among the practitioners 
and stakeholders of the challenges to be 
tackled is critical. Discerning and agreeing on 
the particular challenges is important and can 
be realised through a participatory process that 
includes all practitioners and stakeholders. 
This is the first step towards co-creation of 
solutions.

Step 2: Co-envisioning of the future 
society

The second step is extremely important as 
the collective visions for the future are the 
core of the sustainability science approach 
and determine the subsequent steps. It 
involves three sub-steps: (i) identification of 
potential indicators; (ii) selection of indicators; 
and (iii) setting benchmarks. All of these 
are determined through consultative and 
participatory processes.

Step 3: Co-shaping into envisioned future 
society

The third step involves measuring the selected 
indicators and proposing solutions and/or 
strategies to reach the agreed benchmarks. 
This measurement is usually performed by 
a variety of methods, including aggregating 
economic data, questionnaires, remote-
sensing and experimental data. This step is 
also divided into three sub-steps: (i) standard 
methodologies to measure and assess 
indicators, including sensitivity analysis; (ii) 
standard methodologies to generate strategies 
and solutions; and (iii) selection of the solutions 
and/or strategies through a consultative and 
participatory process.

Step 4: Co-implementation

The fourth step is the execution of the co-
designed and agreed plan with all stakeholders 
and practitioners.

Step 5: Monitoring and evaluation

The fifth step involves neutral and objective 
assessment of the progress and the way targets 
have been reached and solutions implemented 
with or without collateral impacts, unexpected 
and/or adverse effects. Practitioners and 
stakeholders should retain the flexibility to 
adapt and adjust both the indicators and the 
target values assigned to them.
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Implementing the Framework in UNESCO 
Demonstration Sites

Five demonstration projects were established 
through STAR and SHARP to test the 
Implementation Framework for Sustainability 
Science and a range of tools provided in 
support.

The sites were specifically chosen to incorporate 
a range of UNESCO designations, including 
World Heritage Sites (Outstanding Universal 
Values, OUV), Biosphere Reserves (significance 
for biological diversity conservation) and HELP 
River Basins (recognised multidisciplinary 
approach addressing priorities of stakeholders, 
policy-makers, and river basin managers).

The locations of the five demonstration sites 
are presented to the right.

7. Location of the five Sustainability Science Demonstration 
Sites (Source: UNESCO Office Jakarta, 2016)

Siem Reap Demonstration Site, 
Cambodia

Ifugao Rice Terraces Demonstration 
Site, Philippines

Langat River Basin Demonstration 
Site, Malaysia

Langkawi Geopark Demonstration 
Site, Malaysia

Davao Demonstration Site, 
Philippines



25

Key questions considered in testing the Sustainability Science Implementation Framework in the five demonstration sites were:

• How is the UNESCO site nomination related to different issues and how is it related to the common problem? Then if linked, 
how do the UNESCO site nomination status criteria score? (Step 1)

• How is the UNESCO site nomination status seen within the envisioned futures? If it is included, how do the indicators 
score? Then which kind of material and social capital or hard and soft infrastructures are needed and envisioned? And more 
importantly, what kind of social changes and transformations are envisioned? (Steps 2 and 3)

• How to create implementation plans that are synergistic with UNESCO site management? (Step 4)

• How to build on and take advantage of the UNESCO site nomination for the monitoring and evaluation of the progress 
towards the co-envisioned future? (Step 5)

Details of the demonstration sites, their experiences and the lessons learnt about implementation of sustainability science 
follow.
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UNESCO SUSTAINABILITY 
SCIENCE DEMONSTRATION SITES 

IN SOUTHEAST ASIA

2
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2.1 Siem Reap Sustainability Science Demonstration Site, Cambodia
Sustainable Science Demonstration Project on Restoring and Enhancing Angkor World Heritage Site and Siem Reap City Water Systems

8. Angkor World Heritage Site (Photo credit: Jashenko, R., 2014)

Comprising over 400 km2, the Angkor World Heritage Site 
is situated on the Cambodian plains between the Kulen 
Mountains and the largest freshwater lake in Southeast Asia, 
Tonle Sap. 

Close proximity to the Angkor World Heritage Site has turned 
Siem Reap city into a major travel destination, with more 
than four million visitors each year. The influx of tourism has 
brought new challenges, including increased groundwater 
exploitation, deforestation and water pollution.

Restoring and Enhancing Angkor World Heritage Site and Siem 
Reap City Water Systems focuses on strengthening policy, 
legal and institutional frameworks through collaborative 
linkages, learning alliances and targeted interventions for 
capacity building at the local area, national and regional 
levels. It aims to intervene at the community level by helping 
to build a more sustainable future based on improved urban 
and rural water management.

The project is delivered under the UNESCO framework of the 
STAR and SHARP projects and funded by the Japan Funds-
in-Trust and Malaysia Funds-in-Trust, respectively.

Primary authorship: Sok et al., 2016.
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INTRODUCTION

The Sustainability Science Demonstration 
Site project “Restoring and Enhancing Angkor 
World Heritage Site and Siem Reap City Water 
Systems” is linked with both the Angkor World 
Heritage Site and the Tonle Sap Biosphere 
Reserve.  It focuses on strengthening policy, 
legal and institutional frameworks through 
collaborative linkages, learning alliances and 
targeted interventions for capacity building at 
pilot area, national and regional levels as well as 
intervening at the community level by building 
sustainability based on urban and rural water 
management.

The key objective of this pilot project is to help 
restore and preserve the water management 
system of the Angkor World Heritage Site by 
strategic planning and management of the 
surface and groundwater systems of Siem 
Reap, and their interactions with ecosystems 
of Tonle Sap Biosphere Reserve, using a 
sustainability science approach.

The target area of this pilot project is Siem Reap 
province, in Cambodia. Siem Reap province 
is considered a major tourism province of 
Cambodia, with Siem Reap city as its capital. 

The province covers a total area of 10,299 
km2. The southern part of Siem Reap province 
is also connected with 

Tonle Sap Lake - the biggest freshwater lake in 
Southeast Asia.

Tonle Sap Lake is situated in the central 
plains of the country and has enormous 
significance for Cambodians. Tonle Sap Lake, 
along with the Tonle Sap River, forms a unique 
hydrological system, as well as an enormously 
diverse aquatic ecosystem. The lake is also 
an invaluable natural resource that provides 
sources of livelihood for the people living 
around it. Furthermore, Tonle Sap Lake is an 
extremely important fish breeding ground and 
flood mediator for the Mekong River. Thus, 
the importance of the lake reaches far beyond 
Cambodia.

 

9. Location of the project area, Angkor World Heritage Site, 
Tonle-Sap Biosphere Reserve and Siem Reap (Source: Sok et 
al., 2016)

Angkor World Heritage Area is located north of 
Tonle Sap Lake, in the northwest of Cambodia. 
It was declared as UNESCO World Heritage 
Site in 1992. Angkor is a place of outstanding 
heritage value for the Cambodian people and 
for all of humanity. Comprising more than 400 
km2, the Angkor World Heritage Site includes 
the Archaeological Parks of Angkor, Rolous 
and Banteay Srei on the Cambodian plains 
between the Kulen Mountains to the north and 
the Tonle Sap to the south. The significance 
of Angkor is expressed in the 1992 Statement 
of Outstanding Universal Value that provides 
both the basis for its inscription on the World 
Heritage List and for its management and 
protection (Angkor, 2012):

1. The Angkor complex represents the entire 
range of Khmer art from the 9th to the 
14th centuries, and includes a number of 
indisputable artistic masterpieces (e.g. 
Angkor Wat, the Bayon, Banteay Srei). 

2. The influence of Khmer art, as developed at 
Angkor, was a profound one over much of 
South-east Asia and played a fundamental 
role in its distinctive evolution. 
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3. The Khmer empire of the 9th–14th centuries 
encompassed much of South-east Asia and 
played a formative role in the political and 
cultural development of the region. All that 
remains of that civilization is its rich heritage 
of cultural structures in brick and stone. 

4. Khmer architecture evolved largely from that 
of the Indian sub-continent, from which it 
soon became clearly distinct as it developed 
its own special characteristics. Some 
independently evolved and others acquired 
from neighbouring cultural traditions. The 
result was a new artistic horizon in oriental 
art and architecture.

10. Location of the major hydraulic features and main temples. 
(Mekong River Commission, 2005)

Siem Reap City is located north of Tonle Sap 
Lake approximately 315 Km northwest of 
Phnom Penh, capital of Cambodia, and 150 Km 
from the border with Thailand.

Siem Reap, which literally means the “Defeat 
of Siam”, is the most prosperous region of 
contemporary Cambodia. Its close proximity 
to the Angkor World Heritage Site has turned 
the city into one of the world’s premier travel 
destinations. More than four million travellers 
visit Siem Reap every year to explore over a 
thousand years of Khmer heritage built near 
Tonle Sap Lake, the foundation of the economic 
power of the ancient Cambodia Empire. 

The influx of tourism has transformed the once 
quiet little city and creating new challenges. 
Three main problems have been identified: 
groundwater exploitation, deforestation and 
water pollution. 

11. Open drain with garbage (Photo credit: Tahmina Rashid, 
2015)

The increasing use of groundwater may cause 
land subsidence that can directly concern to the 
stability of Angkor World Heritage Site. Other 
sources of water supply could be considered 
for sustainable water supply. 


