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Foreword
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.

UNESCO Office Jakarta has been at the forefront of piloting sustainability science in Asia and the Pacific. 
An early milestone in this effort was 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 Practical Guidelines to apply Sustainability Science Frameworks: Field Book 
from Asia and the Pacific which summarise the frameworks and outlines the lessons that we learned 
through these projects. I believe that these guidelines are useful for policy makers, planners, scientists, 
the local communities and the other stakeholders, for their efforts to understand and to apply multi-
disciplinary indicators in the policy-making, research, and educational contexts.  

I would like to acknowledge the generous support provided by the Government of Indonesia, the 
Government of Japan and the Government of Malaysia through their Funds-in-Trust arrangements 
which enabled UNESCO Office Jakarta to promote sustainability science as a transdisciplinary approach 
in Asia and the Pacific to achieve the SDGs. 

Prof. Dr. Shahbaz Khan
Director and Representative
UNESCO Regional Science Bureau for Asia and the Pacific
Jakarta, Indonesia.
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Indonesia Funds-in-Trust
On the 27th September 2013, the Government of Indonesia 
and UNESCO signed an agreement on the Indonesia/UNESCO 
trust fund for the support of education, sciences, culture, and 
communication sector. After the signature of the agreement, 
eight projects related to the sectors for a total amount of close to 4 
Million USD were approved by the steering committee consisting 
of representatives of the Government of Indonesia and UNESCO. 
The Indonesia Funds-in-Trust (IFIT) projects, implemented since 
early 2014, were designed in line with UNESCO’s Medium-Term 
Strategy for 2014-2021 and the associated UNESCO quadrennial 
plans and biennial budgets. 

The IFIT projects are expected to support UNESCO’s main objective 
which is to contribute to peace and security by promoting 
collaboration among nations through education, science, 
culture and communication in order to further universal respect 
for justice, the rule of law and human rights and fundamental 
freedom which are affirmed for peoples of the world, without 
distinction of race, sex, language or religion by the Charter of the 
United Nations. The projects are being primarily implemented 
in Indonesia, with the Indonesian stakeholders as the main 
implementing partners. 

For further information, please visit the IFIT website: 
http://dev.iucp-ifit.org

Japanese Funds-in-Trust
UNESCO has enjoyed a long-standing and solid cooperation with 
the Government of Japan. The Ministry of Education, Culture, 
Sports, Science and Technology of Japan (MEXT) deposited its 
first Funds-in-Trust in 1969 and the Ministry of Foreign Affairs 
followed in 1989. Japanese Funds-in-Trust (JFIT) is covering 
all the fields of UNESCO as education, natural sciences, social 
and human sciences, culture as well as communication and 
information, helping UNESCO to fulfil its mandate “Building 
peace in the minds of men and women”. 

In the field of natural sciences, JFIT has been serving assistance 
to the implementation of activities mostly in Asia and the 
Pacific, with special attention to water resources, their 
associated ecosystems and marine sciences, human resources 
development, as well as sustainability science. Namely “Scientific 
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Programmes on Global Challenges in Asia and the Pacific 
Region”, mainly managed by UNESCO Office in Jakarta taking its 
role as the Regional Sciences Bureau for Asia and the Pacific, has 
supported important activities in these areas and in UNESCO’s 
science programmes, including Man and the Biosphere (MAB) 
Programme, International Hydrological Programme (IHP) and 
Intergovernmental Oceanographic Commission (IOC). 

Through the continuous and comprehensive support from the 
Government of Japan and its stakeholders, JFIT Science has been 
benefitting the whole Asia and the Pacific, as well as underlining 
a catalytic role for the member states in the region.

For further information, please visit the JFIT Science website: 
http://jfit-for-science.asia/

Malaysia Funds-in-Trust 

The Government of Malaysia and UNESCO have decided to 
establish the Malaysia-UNESCO FIT where the Government 
of Malaysia will provide USD9 million for supporting the 
implementation, through UNESCO, of projects jointly selected 
under the “Malaysia-UNESCO Cooperation Programme” (MUCP). 
The establishment of the MUCP was announced by the Prime 
Minister of Malaysia, Hon. Dato’ Sri Mohd. Najib Tun Abdul Razak 
during the 35th session of UNESCO General Conference in 2009. 
The MFIT Agreement covers all areas of competence of UNESCO 
and stimulates South-South cooperation  for the benefit of the 
Least Developed Countries (LDCs), Small Island States (SIDS) in 
Asia and the Pacific and in support of the Priority Africa agenda of 
UNESCO, while building on Malaysian institutions and expertise. 

Since its inception, 29 projects (including 3 management and 
promotional projects) have received financial support via 
the Malaysia Funds-in-Trust (MFIT), 11 are being / have been 
implemented by UNESCO Office Jakarta in the following sectors: 
education, natural science and disaster risk reduction, social and 
human science, and culture. 

The MUCP has helped UNESCO to ameliorate the organization’s 
financial difficulties by expanding its programmes particularly to 
the Least Developed Countries, Small Islands Developing States 
and to some extent Africa.

For further information, please visit the MFIT website: 
http://mucp-mfit.org.
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Introduction
Since 2014, UNESCO has been putting into practice integrated approaches to science and engineering 
for sustainable development, called “sustainability science”. These integrated, “problem-solving” 
approaches draw on the full range of scientific, traditional and indigenous knowledge in a trans-
disciplinary way to identify, understand and address economic, environmental, ethical and societal 
challenges using existing UNESCO Natural and Social and Human Sciences networks. In Asia and the 
Pacific region, demonstration sites were established in four countries Cambodia, Indonesia, Malaysia 
and the Philippines in order to assess practicality of co-design and co-delivery of sustainability science 
in the specific context of the region and UNESCO designated sites under three projects: 

1. A Sustainable Future: Supporting Indonesia’s Strategies to Address the Social Implications 
of Climate Change funded by Indonesian Funds-in-Trust (IFIT) with demonstration sites in 
Indonesia

2. Sustainable Transformation Across the Region (STAR) funded by Japanese Funds-in-Trust 
(JFIT) with demonstration sites and UNESCO designated sites in Cambodia, Malaysia and the 
Philippines.

3. Science Harnessed for ASEAN Regional Policy (SHARP), supported by the Malaysia Funds-in-
Trust (MFIT) with demonstration sites and UNESCO designated sites in Cambodia, Malaysia 
and the Philippines. 

These Practical Guidelines to apply Sustainability Science Frameworks: Field Book from Asia and the 
Pacific aim to summarize different implementation frameworks developed during the three projects, 
achievements, lessons learnt and work for future. These guidelines can be used by policy makers, 
planners, scientists, the local communities and the other stakeholders, for their efforts to understand 
and to apply multi-disciplinary indicators in the policy-making, research, and educational contexts and 
engage in transformational societal change.
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Siem Reap

ifugao

davao

langkawi

langat
river

indian ocean

UNESCO 
Sustainability Science 
Demonstration Sites

Langkawi Geopark, Malaysia
Establishment of Sustainability Science Demonstration Site on Water and Environmental 
Sustainability Education Linked with Ecotourism in Langkawi Geopark

Langat River Basin, Malaysia 
Establishment of Sustainability Science Demonstration Site on Restoring and Managing 
Langat River, Malaysia for Future

Siem Reap, Cambodia
Establishment of Sustainability Science Demonstration Site on Restoring and Enhancing 
Angkor World Heritage Site and Siem Reap City Water System

Ifugao, the Philippines
Establishment of Sustainability Science Demonstration Site on Rice Terraces 
of the Philippines Cordilleras

Davao, the Philippines
Establishment of Sustainability Science Demonstration Site on Enhancing 
Resilience to Disasters of Urban Water System of Mindanao

SOLOK

Yogyakarta

MATARAM

supported bysupported by

From 
the People 
of Japan

supported by

District of Solok, West Sumatera Province, Indonesia 
Establishment of Sustainability Science Demonstration Site on Enhancing and Managing 
Green Livelihood, Green Education Project

District of West Lombok, West Nusa Tenggara Province, Indonesia
Establishment of Sustainability Science Demonstration Site on Enhancing and Managing 
of  forest rehabilitation and conservation

District of Bantul, Special Province of Yogyakarta, Indonesia
Establishment of Sustainability Science Demonstration Site on Enhancing Resilience to 
Climate change and the challenges of irregular weather patterns for the farmers in Imogiri
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Sustainability Policy Frameworks from the Region
Sustainability Science in Action:  
Applied Framework, Indonesian Pilot Projects, and MOST School
Sustainability Science has emerged as a new transdisciplinary academic discipline in the last decade to 
offer a new approach to deal with complex, long-term global issues, such as human-induced climate 
and ecosystem changes, from broad perspectives. It aims to promote solutions that contribute to 
rebuilding a sound relationship between human society and the environment. 

In Indonesia, like in many other parts of the world, the 
human society and the environments are interlinked through 
complex relationships. Environmental changes drives social 
transformations: Indonesian communities are and will 
increasingly be affected by processes such as climate change, 
biodiversity loss, freshwater scarcity, waste mismanagement, 
deforestation, land degradation and urban air pollution, to 
mention a few. At the same time, social transformations drive 
environmental change, both negatively, through unsustainable 
production and consumption patterns, and positively, through 
inclusive and sustainable lifestyles, technologies and social 
practices.

To understand these transforming relationships between society and the environment, UNESCO 
Jakarta Office – the Regional Science Bureau for Asia and the Pacific – has spearheaded the translation 
of sustainability science principles into action through various applied projects through Asia and the 
Pacific. One such project – A Sustainable Future: Supporting Indonesia’s Strategies to Address the 
Social Implications of Climate Change, was funded by the Indonesian Funds-in-Trust and supported 
by the Indonesian Institute of Sciences (LIPI). In close cooperation with the GeoData and Geography 
and Environment Academic Unit, University of Southampton, United Kingdom, the project brought 
together different Universities to co-design and co-implement applied Sustainability Science projects 
in different locations of Indonesia:

• Andalas University, to implement a community-based project on Green Livelihood and Education in 
Solok District of West Sumatera Province;

• Mataram University, to address the socio-environmental challenges caused by deforestation in West 
Lombok District, West Nusa Tenggara Province;

• Gadjah Mada University, to explore participatory solutions to the threats of land degradation in 
District of Bantul, Special Province of Yogyakarta; and

 
“MOST Schools are capacity-building activities focused 
on strengthening the competencies for evidence-
informed decision-making in Member States. They 
help develop the capacity of researchers and decision-
makers to translate knowledge into action. Their 
primary goal is to support long-term sustainable 
development in contexts where capacity gaps may be 
a major constraint to translating research into action.”

Management of Social Transformations (MOST) 
Programme of UNESCO

The projects were design and implemented in 
line with the Applied Framework for Sustainability 
Science (AFSuS), developed by UNESCO Jakarta 
Office and Southampton University experts based 
on the literature review on Sustainability Science. 
The Applied Framework was subsequently 
enriched and modified based on the experiences 
and knowledge derived from the implementation 
of these projects in four different pilot sites in 
Indonesia.

 
”Sustainability science is an emerging 
field of research dealing with the 
interactions between natural and social 
systems, and with how those interactions 
affect the challenge of sustainability: 
meeting the needs of present and future 
generations while substantially reducing 
poverty and conserving the planet’s life 
support systems”. 

The National Academies of Sciences
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The Analytical Framework was further corroborated during MOST Schools on Sustainability Science, 
held in Padang, Indonesia (1-3 February 2017) and Cape Town, South Africa (15-17 February 2017). 
Delivered as a capacity-building arm of UNESCO’s Management of Social Transformations (MOST) 
Programme, MOST School is designed to bridge the science-policy gap in various areas of UNESCO’s 
social development mandate. The MOST Schools on Sustainability Science used the lessons learned in 
the Indonesian pilots to build the national capacities of researchers and policymakers to find effective 
pathways of achieving sustainable transformation for the communities affected by climate change and 
environmental degradation.

Applied Sustainability Science Framework

CRITERIA INDICATORS

M
ET

HO
DS

1. Stakeholder participation • Identifies and engages with an inclusive range of stakeholders 
including sectors (community, NGO, government, private 
sector, academia) and social groups (gender, ethnicity, religion, 
cast, (dis)ability, age)

• Stakeholder input throughout each of  the major stages of the 
project cycle –needs assessment, design, implementation and 
evaluation

• Plans for and carries out shared oversight of the process and 
accountability for the results (requires design of effective 
working relationship, networks and cooperation

• Opportunity for community feedback on impacts of project

2. Actively promotes social inclusion 
and equitable development 

• Does no harm (at a minimum)

• Addresses the (potentially) differentiated development goals 
as identified by different social groups

• Aims towards transformation of power relations between 
stakeholder groups

• Encourages participation, including of typically marginalised 
groups, throughout the project

3. Sustains the natural environment • Ensures efficient use of natural resources, particularly 
collective resources (e.g. water)

•  Adopts approaches that protect (at a minimum) and enhance 
(ideally) local biodiversity

4. Uses and promotes the application 
of socio-cultural knowledge, 
values and resources

• Captures relevant local/indigenous knowledge to inform 
project design

• Promotes and applies socio-culturally appropriate technologies 
and interventions

5. Promotes community resilience  
and social transformation over 
time

• Builds livelihood capacity to adapt to environmental, climatic 
and social change

• Promotes long term sustainability of livelihood choices over 
short term gain

• Promotes livelihood diversity

• Promotes community rights and expression of these rights

• Contributes to school/local education programs and curricula 
on sustainable development

• Minimises conflict within and across communities and with 
governance processes
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M
ET

HO
DS

6. Promotes governance capacity • Actively builds on institutional capacity to main stream 
sustainability science into the policy cycle at local/ national 
scale as appropriate 

• Developed capacity building approaches for institutional, NGO 
and academic staff 

• Development of new formal or informal CBO for governance 
support

• Builds capacity in informal and formal community leadership

• Promotes accountability, transparency and effectiveness in all 
government agencies

• Adheres to appropriate ethical and human rights frameworks

• Builds the voice of people and communities into local/regional 
/national policy making processes

7. Effectively disseminates and 
applies information (knowledge 
management)  

• Vertical and horizontal transfer of evidence-based knowledge 
for larger impact

• Ensures information is available in appropriate formats for a 
diverse range of stakeholders including diverse requirements at 
a community level

• Promotes inclusion of sustainability science and development 
in graduate and post graduate education

• Provides effective engagement with Media

• Development of user friendly materials that are relevant to 
policymakers

8. Evidence based (project design) • Draws conclusion based upon sound scientific methods and 
evidence

• Taking into account documentation and data sets derived from 
previous projects, programmes and activities in the area 

9. Utilises all available data sets 
to inform project design and 
to conduct Monitoring and 
Evaluation 

• Diverse data use throughout the project

• Data is quality controlled

• Latest and historical  data is utilised

10. Integrated and trans-disciplinary 
(project design)

• Treatment of the subject area as a whole system with the 
inclusion of multiple disciplines (biophysical, socio-economics, 
economics etc.) 

• Promotes interactions between broad social, governance and 
biophysical domains

• Addresses issues of scale form Local to international as 
appropriate

11. Providing Economic Benefits • Identifies relationship to local markets

• Inclusion of local  business as stakeholder

• Development of effective and equitable business plans

• Development of cooperatives

• Bringing value chain closer to communities

• Respects the rights and needs of community labour

• Identifies co-benefits and co-interests with private sector
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O
U

TP
U

TS
12. Indicator sets (project design) • Production of a series of socio-environmental indicator sets 

that allow for independent verification of findings and socio-
ecological systems monitoring 

13. Policy relevant/ problem focused/ 
solution oriented (project design)

• Actively promotes community resilience to environmental and 
climate change

• Supports government’s national and international 
commitments related to development, sustainability, universal 
human rights and ethical principles

14. Future scenarios (project design) • Considers plausible future socio-environmental states using an 
accepted scenario development approach 

• Recognises uncertainty

O
U

TC
O

M
ES

15. Building capacity • Mutual capacity building through knowledge transfer among 
different stakeholders

• Focus on community to community training

16. Project legacy (project design) • Lasting impact of the project beyond the date of its completion 

• Durable partnerships between stakeholders that continue 
beyond the project and enable iterative processes of problem-
solving

• Project impacts and benefits are provided through time

17. Equity, inclusion, increased 
resilience  and reduction in 
poverty

• Project is designed to promote the welfare and social inclusion 

• Enhanced biodiversity

• Enhanced livelihood diversity

18. Global normative agenda • The outcomes of the project contribute to the advancement 
of transformative global agenda, such as the Sustainable 
Development Goals
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Sustainability Science in Action:  
UNESCO designated sites focused Sustainability Science Implementation 
framework1

1. INTRODUCTION 

In 2013 the 10 points “Kuala Lumpur Statement” was delivered during the first UNESCO workshop 
“Sustainability Science, A Science based Approach to Realize the Future We Want for All” (UNESCO, 
UKM, 2013). The approach described in the Kuala Lumpur Statement for Sustainability Science 
implementation relies on “developing sustainability indicators to monitor progress towards agreed 
goals and publish results to facilitate knowledge and technology transfer”. This in turn shall yield 
the promotion of “policy relevant science and science relevant policy” to make evidence based 
national transformations required for sustainable development.” On that account, one example 
of a general Sustainability Science implementation framework for Asia and the Pacific region 
was developed taking into account existing UNESCO frameworks established through UNESCO-
led intergovernmental and international programmes such as IHP (International Hydrological 
Programme) and MAB (Man and the Biosphere), IGGP ( International Geosciences and Geopark 
Programme) among others. In particular, the implication of providing Sustainability Science-based 
solutions to socio-environmental issues in the context of UNESCO World Heritage Site, UNESCO 
Biosphere reserve, UNESCO Global Geopark (UGGp) and UNESCO IHP-HELP (Hydrology for 
Environment, Life and Policy) river basins are discussed. Five demonstrations sites are considered 
under two projects:

STAR: Sustainability Transformation Across the Region (STAR), supported by the Japanese Funds-
in Trust, aims 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 policymakers in the Asia and Pacific 
region, with a view to position this as part of the national and regional science and technology 
policy by proposing tools and an implementation framework tested in three UNESCO designated 
site Sustainability Demonstration Pilot Projects to Restore and Enhance Angkor World Heritage 
Site, Tonle Sap Biosphere Reserve and Siem Reap City Water Systems in Cambodia, to Restore and 
Manage Langat HELP River basin, Malaysia for Future and the World Heritage site of Ifugao Rice 
Terraces of the Philippines Cordilleras. 

SHARP: Science Harnessed for ASEAN Regional Policy (SHARP), supported by the Malaysia Funds-
in-Trust, aims to strengthen environmental science-policy-society interface for improved natural 
resource management frameworks and science policies in ASEAN countries, by: 

• Showcasing and synthesizing best environmental management principles and practices 
through demonstration projects in the ASEAN member states within the framework of 
ASEAN-UNESCO FAC to demonstrate rational science principles and applications with a clear 
pathway to regional science policy; 

• Promoting ASEAN-UNESCO environmental science policy networks for harnessing science for 
peace, sustainability and social inclusion in ASEAN science policies by addressing the impacts 
of climate change on natural resources. 

Sustainability science, a problem-driven, interdisciplinary scholarship remains an important work 
under SHARP. The application of the sustainability science approach across the demonstration 
projects in Davao city (the Philippines), Langkawi Geopark (Malaysia) and Siem Reap and Tonle Sap 
Biosphere Reserve (Cambodia) had paved the way for local communities to build capacity to move 
to a sustainable and resilient future. 

1  This chapter is primarily extracted from Sugiura et al, 2016
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2. THE FIVE STEPS OF START SUSTAINABILITY SCIENCE IMPLEMENTATION FRAMEWORK 
AND TOOLBOX EXAMPLES

UNESCO office Jakarta framework for implementation of Sustainability Science based solution is 
based on the envisioning of future society with all stakeholders and practitioners, the development 
and selection of appropriate “indicators to monitor progress towards agreed goals and publish 
results to facilitate knowledge and technology transfer” (UNESCO; UKM, 2013) accompanied with a 
social learning process for their selection, benchmark setting and monitoring to be able to produce 
fit strategic solutions to achieve the agreed goals. 

The main steps of the framework can be described in five main steps (Figure 1): 

1. Co-realisation of a common problem :
• Comprehensive problem analysis

2. Co- Envisioning of the future society
• Identification of the set of indicators and/or their development
• Translation of the envisioned future by benchmarking the selected indicators

3. Co-shaping into envisioned future society 
• Assessment of current society against the selected set of indicators
• Analysis of Systems involved and how they interact including uncertainty and sensitivity 

analysis
• Generation of Strategies/Scenarios
• Agreement by selecting a strategy

4. Co-Implementation
• Enabling the strategy
• Development of Implementation Plan (Including resource mobilization and budget 

planning)

5. Monitoring and Evaluation 

The first four steps are to be conducted within a participatory process including all stakeholders 
and practitioners. They are the steps of co-production and co-design specific to Sustainability 
Science approach.

This framework is a tool to implement Sustainability Science project and generate dialogue 
between all concerned actors including policymakers for generating local, national and regional 
science and technology actionable policies. This framework is based on a non-linear spiral 
approach (Figure 1, left) to transform current society to the sustainable future society by repeating 
the five basic steps several times (Figure 1, right). The spiral model is a convenient graphical 
conceptualization of the iterative, evolutionary adaptive management process circumstances and 
societal goals (Boehm, 2000). The spiral evolutionary model reflects progressive positive changes 
in society transformation. The advantages of this framework are the promotion of cooperation and 
integration, the promotion of the pursuit of better solutions that adapt to changing circumstances 
and values and the facilitation of consensus building and stakeholder ownership at each step and 
each turn of the spiral.
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Figure 1. UNESCO Office Jakarta STAR project Sustainability Science Implementation framework  
(left: the spiral approach, right: the 5 basic steps).

A certain flexibility shall remain among the practitioners and stakeholders in order to adapt and 
adjust targets values or targets themselves. Selected indicators list shall also be revised in an 
objective way and lessons should be learnt.

3. APPLICATION TO STAR  and SHARP DEMONSTRATION SITES  

UNESCO Office Jakarta demonstration sites have the specificity to include:

• World Heritage Site (WH) : Angkor Wat temple site in Cambodia and Ifugao rice terraces in 
the Philippines

• Biosphere reserve (BR) : Tonle sap in Cambodia 
• Hydrology for Environment, Life and Policy (HELP) river basin: Langat river basin in Malaysia, 

Davao river basin in the Philippines
• UNESCO Global Geoparks (UGGp) : Langkawi Geoparks in Malaysia.

These denominations come with benefits and constraints in their management which shall be 
taken in account while producing solutions based on sustainability science approach. 

Applying the STAR sustainability science implementation framework to the above pilots consisted 
on the identification and the selection of relevant indicators which for some are defined under the 
evaluation process of the inscription as WH and RB. 

At a synthesis workshop in Langkawi in November 2016, project partners and supported local 
stakeholders were invited to reflect back on STAR Sustainability Science five-stepped implementation 
framework and how being a UNESCO designated sites can strengthen or not Sustainability Science 
approach implementation. Questions from Figure 2 were discussed and it was concluded:
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i. The developed framework for Sustainability Science implementation was validated while 
applied to five UNESCO sites in Asia and the Pacific and its major benefit is the participatory 
process approach with the emphasis on co-creation and co-development in identifying and 
planning the envisioned society.

ii. Sustainability science approach is simultaneously bottom-up and top-down and there is a 
scale effect to consider. There is at least one sustainability transformation’s spiral for each 
level and scale. (Figure 3, left) 

iii. Local champions are necessary to voice and enable bottom-up approach as well as facilitating 
consensual process with higher level authority (Figure 3, middle) 

iv. In order to facilitate the continuity of the different scales’ sustainability spirals, there is a 
need for an efficient and operational institutional framework (Figure 3, right). 

v. UNESCO sites can be management and planning models for sustainable development but 
are not sufficient to assure its successful implementation.

The main challenges remain in linking, upscaling smoothly different levels and spirals of sustainability 
and the role of both local champions and the existence of an institutional framework are essential 
elements. Therefore, future work should include the development of guidelines to identify or 
nurture local champions and the development of guidelines for institutional sustainability science 
based framework taking in account equity or ethical aspects in getting consensus or choosing one 
vision.

Figure 2.  Reflecting on sustainability science approach. and UNESCO designated sites.

A. Sugiura, A. Rahmawati, H. Macarombon, M. I. de Heredia and S. Khan, 2016, “Sustainability 
Transformation Across the Region. Introduction to Sustainability Science Pilots Project 
Implementation in Asia-Pacific”, g14-11, p1-6, 7th ICWRER, 5-9 June 2016, Kyoto, Japan.
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Case studies

A. District of Solok, West Sumatera Province – Green Livelihood, Green 
Education Project 

Background: Challenges confronted by people in Alahan Panjang village
In Alahan Panjang village, located in Solok District of West Sumatera Province of Indonesia, lies 
Muhammad Nasir Islamic Boarding School. The School provides free shelter and education for 
students from disadvantaged families. Teachers and 500 students, ranging from junior to senior 
high school, live here. Catering for all their daily needs can be a challenge. As the students move to 
higher class levels towards graduation, the Boarding School face the challenge of securing financial 
support for students to pursue higher education.

Picture 1. MOST School Session conducted at Solok Community Learning and Action Center  
(photo credit: Irakli Khodeli, 2017).

To fulfill daily needs the Boarding School depends on agricultural practice from its lands. Around 10 
acres of land was donated to the School as a charity by the local community. However, only a small 
portion of the donated lands are cultivated. Many of these lands were in critical condition due to 
the unsustainable practices that led to deforestation and land degradation, making them unusable 
for the School for agricultural purposes.

Deforestation and land degradation have affected the livelihoods of local community, causing 
lower agricultural productivity and income. The adverse impact on the natural resources and the 
environmental have led to drought, floods and biodiversity losses. 
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The Intervention: Sustainability Science Design
There have been efforts in the past to address the deforestation and land degradation occurring 
around the village, but they were based on technocratic approach focusing on environmental 
solutions, such as physical rehabilitation of the land. Without due attention to the community and 
their socio-economic needs, these one-dimensional solutions did not lead to sustainable impact. 

The new approach, designed by UNESCO Jakarta office and University of Andalas, addresses 
both the needs of the community and the pressing environmental concerns, by explicitly linking 
environmental rehabilitation with improvement of livelihood for the local community. This is 
achieved through learning-action approach involving trainings and mentoring by the University in 
order to set up an integrated system with the following elements:

• Cattle Raising: Besides creating additional income opportunities, it produces compost from 
the animal waste to be used in critical land rehabilitation. In the future, biogas will also be 
captured from the waste for additional benefits. 

• Nursery of Forest Trees and Coffee Seedlings: Production of tree and coffee seedlings 
provides economic benefit as disposable income in the short term. The seedling of other 
cultures are also produced in the nursery, such as chilly, potatoes, and strawberries.

• Planting of Coffee Seedlings: Coffee is a suitable plant for the project site (1 600 m. above 
sea level). Coffee plantations help rehabilitate critical lands while contributing to the local 
economy, as they can be harvested 2 years after planting.

• Planting of Eucalyptus Trees: Eucalyptus trees are fast growing trees that are suitable to be 
planted at the project site. These trees will contribute to the rehabilitation of critical lands, 
and serve as shades for the coffee seedlings. In the long term, grown eucalyptus trees can 
be sold to provide financial support for students at the boarding school to pursue higher 
education.

• Pilot Model: The experience from the application of sustainability science model will be used 
to develop local government policy on Synergy and Partnership for Sustainable Development 
(SPSD), which will instituionalize sustainability science approach in district government’s 
policymaking.

Finding Solutions: Stakeholders and their Roles
University – Catalyst for Knowledge Generation and Transfer: Andalas University’s agriculture 
research center in Alahan Village has set up an integrated farming system comprising of 
agriculture, farming, fishery, gardening, and forestry, to synergize various agricultural activities for 
higher impact, particularly for local community and local farmers. Today, the agriculture research 
center is committed to 1) technology dissemination; 2) research and experiments, 3) agricultural 
competency tests, and 4) serving as community learning and action center (CLAC).

In the framework of UNESCO’s Sustainability Science initiative, Andalas University took action 
to respond to the problem of deforestation and land degradation of critical land plots owned by 
the Boarding School. Sustainability Science approach was applied to find integrated solutions to 
the environmental and socio-economic issues. The approach is designed to build cooperation 
among multiple stakeholders – the government, private sector, and the local community with the 
University serving as a catalyst for action.

The University initiated formal and informal consultations involving the government, local 
community and private sector, and provided new knowledge to local community on technical 
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aspects of land rehabilitation. Structured provision of training and mentoring enabled local 
farmers to deploy new agricultural methods based on the firm scientific knowledge and evidence. 
The relevant technology, funded by the government, was made available in the CLAC to support 
agricultural activities. The students from Andalas University have actively participated in trainings 
and have assisted in managing the agricultural and farming activities at the CLAC, as a way to 
broaden the initiative and to promote entrepreneurship. 

Local Government in Solok is partnering with Andalas University to develop a Local Law on Synergy 
and Partnership for Sustainable Development. The Law will institutionalize the Sustainability 
Science model in local development. In addition, the local government, witnessing the benefits 
of the approach, has made a commitment to provide 1 000 acres of land located in 3 villages to 
replicate the integrated farming system. 

Local Community, particularly Muhammad Nasir Boarding School, have lent their lands for the pilot 
project. They have actively participated in consultations to identify the priorities and challenges for 
their livelihoods. As the major beneficiaries of Sustainability Science approach, they have enlarged 
their traditional knowledge base with new agricultural methods and skills shared by the University 
through trainings and mentoring. 

Private Sector, Private sector, through Corporate Social Responsibility Programme (CSR), have 
provided equipment and seedlings to support the initiative. State-owned telecommunication 
company, PT. Telkom, for instance, donated equipment for biogas activities at the CLAC, as well as 
seedlings for land rehabilitation. 

The Impact
The deforested and degraded areas in Alahan Village are 
being rehabilitated, with shrubs cleared and eucalyptus 
trees and coffee seedlings planted on four acres of land. 
The eucalyptus trees have rapidly grown from 30cm when 
they were planted to approximately 1 m in 3 months period. 
Local community, particularly the Islamic Boarding School, 
have played a leading role in this process. They have allowed 
their lands to be used as for planting coffee seedlings and 
eucalyptus trees. They also have put to practice the new 
knowledge and skills gained from training and mentoring 
by Andalas University.

Future Steps towards Sustainability
Policy: In the effort to institutionalize the model of applied sustainability science, Andalas University 
will continue to provide technical assistance to the local government and local parliament on the 
drafting of Local Law on Synergy and Partnership for Sustainable Development.

Marketing of Agricultural Products: Marketing strategies for selling biogas from cattle farming and 
seedlings from the nursery are in the development phase.  

Eco-Tourism: The project site has significant potential for eco-tourism which could further improve 
the livelihood of local community. The development of a techno-park with trekking route and other 
supporting facilities to promote the eco-tourism opportunities is being planned. 

Campaign to retain youth in the village: Andalas University will continue promoting agriculture as 
a profitable occupation with good future potential for the young generations of farmers, to prevent 
their migration to the cities.

Basri, a teacher at Muhammad Nasir 
Islamic Boarding School, said “At 
first local community did not know 
trees such as eucalyptus could be 
planted on this land. After having 
been informed by Andalas University, 
we were still skeptical because trees 
like these have never been planted 
in this area due to the geographic 
position at 1 600 meters above sea 
level and temperature between 18-23 
°C. But we started planting the tress, 
and thanks to Andalas University, 
now we definitely know that planting 
eucalyptus is possible.” Presently 
around 10 000 eucalyptus trees have 
been planted there.
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Transformative Change in a Quadruple Helix Paradigm

Transformational change occurs in the so-called quadruple helix paradigm, based on a reiterative 
and dynamic interaction between four main actors:
• Government: Local, regional, national
• Science: the knowledge producers, universities
• Business: the private sector
• Community: people, professional associations, interest groups
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B. District of West Lombok, West Nusa Tenggara Province 
Background: Mount Sasak and its biodiversity
Mount Sasak located in West Lombok District, West Nusa Tenggara Province on Indonesia was once 
a mountain covered by a lush protected forest, nurturing a complex and highly diverse bio-sphere. 
The native forest trees functioned as a storage of rainwater and sustained springs that provided 
clean water for local communities and ensured irrigation for their paddy fields. 

But all this changed when economic crisis hit Indonesia during the Reformation Era, towards the 
end of 1990s. The crises affected the entire country, including people living in villages at the foot of 
Mount Sasak. The skyrocketing prices of basic commodities and the increasing burden of poverty 
pushed the communities living around the mountain to exploit the forests for immediate survival, 
with negative consequences for the environment, and ultimately – for the people. 

Picture 2. Sustainability Science Pilot Project in Lombok: Consultations, Trainings, Exchange of Knowledge 
(photo credit: Riana Puspasari, 2016).

Despite the tremendous value of forests and its ecosystem as source of food, water, energy and 
security from natural disasters, the forests came to be seen as unproductive lands that could 
be cleared for agricultural use to meet the practical needs of people living nearby. Forest trees 
were cut down and the logs were sold as lumber for building houses. Natural forest began to be 
converted for other uses, such as plantation of annual crops which could be harvested in shorter 
period compared to timber or big forest trees.

However, the destruction of forests did not resolve social and economic problems; in fact, it 
amplified them. With an onset of dry season, shortage of clean water for consumption and field 
irrigation became apparent to the people. The wells at their homes begun to dry up with the 
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decreasing number of trees shielding the spring water from the sun. The rainy season brought 
a different set of risks, including landslides and flash floods. Communities of Mount Sasak were 
familiar with landslides and floods and knew their destructive potential, threatening their crops 
and livestock, their homes, and even their lives.

The Intervention: Sustainability Science Design
The increasing hardship and the number of natural disasters served as a wakeup call for the people 
to realize the importance of forest conservation. Kelompok Madu Sari, an association of local bee 
farmers, for instance, began to see that less bees flocked to their areas due to lack of plants for 
the bees to feed on. Motivated by self-realization and acute awareness of the problems, local 
communities have started reforestation of critical areas of the mountain. 

Mataram University, in the framework of UNESCO project to promote practical application of 
sustainability science, designed a project to assist the local beekeepers and forest farmers to 
strengthen their reforestation initiatives. The beekeeper and forest farmer groups residing at 
the foot of Mount Sasak in Tempos Village were chosen as main target group because of their 
expression of high commitment to forest rehabilitation and conservation. The intervention also 
helped the local government to design policies and programmes supporting community action in 
land and forest rehabilitation, with a dual aim to improve the natural environment and the quality 
of life of the local community. 

Finding Solutions: Stakeholders and their Roles
Mataram University facilitated building the linkages between community, local government and 
private sector by conducting multi-stakeholder meetings for planning and implementation of the 
project, as well as resource mobilization, including through the Community Learning and Activity 
Center [CLAC] at Tempos Village where the beekeepers and forest farmers of this project are 
located. Lecturers from the university conduct trainings for local farmers. Students from Mataram 
University visit the CLAC at least once every two days to provide assistance and mentoring for the 
beekeepers and forest farmers. The University also provides seedlings for the local community.

Local and national government, starting from Village Head up to Ministry for Forestry and 
Environment, the government played an important role in granting Community Forest Management 
Utilization Permit (IUP-HKm) to local community in Mount Sasak. This policy provided a win-win 
solution for local farmers to make use of the protected forest in sustainable way. 

The local community acquired new knowledge about forest conservation and put this knowledge 
into practice. They have also contributed their time and labor in the planting of trees for 
reforestation. Their willingness to change from the old to the new way of managing the forest, and 
play an active role in reforestation have created positive results for the forest and its ecosystem. 

Private Sector, through the local Corporate Social Responsibility Forum contributed to this initiative 
by linking farmers with business networks. The networking helped create new ways of marketing 
products, and facilitated the transfer of knowledge and technology. 

The Impact
In order to enable a sustainable use of various non-timber products from the protected forest, the 
local community had applied for the Community Forest Management Utilization Permit (IUP-HKm). 
Mataram University and other local partners supported the application for the permit as a win-win 
solution and assisted in the process. In 2016, the permit was granted with the validity of 35 years, 
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conditional on the results of evaluations to be conducted every five years. The Permit outlines the 
rights and obligations of local farmers in managing the forest sustainably. Now forest farmers are 
relieved that they can make use of forest legally, as long as they follow the regulation.

The reforestation initiative has already shown result. At the beginning of the project, only two out 
of six original water springs contained water. After new trees had been planted, one of the four dry 
water springs has recovered. Farmers have also planted candlenut trees. After the harvest, they 
can sell the peeled candlenuts as well as the waste shells of the candlenuts for alternative energy, 
increasing profit.

Capacity building through in-class and out-class training has enhanced knowledge of the beekeepers 
and the forest farmers. Udin, Head of Kelompok Madu Sari beekeepers’ association said that the 
exchange visit facilitated by Mataram University to learn from other bee farms have motivated him 
and his colleagues to acquire different bee type (Trigona), which can be sold at a higher price. 

Future Steps towards Sustainability
Community Learning and Activity Center: Mataram 
University has made it mandatory for its graduate 
students to contribute to the Community Learning and 
Activity Center through the exiting Field Work Programme 
(KKN). By deploying students particularly from thematic 
areas of forestry, as well as students from the faculty of 
agriculture and the faculty of food technology and agro-
industry, technical assistance and mentoring for the 
beekeepers and forest farmers can be sustained. 

Marketing Plan: Kelompok Madu Sari plans to diversify 
to produce two types of honey (Avicenna and Trigona). 
They will also improve the packaging of the products. 
At present the honey is sold only in bottles. In the near 
future, honey will also be sold in small sachets to lower 
the price and make it more affordable, particularly for 
poor families.

Capacity Building: Mataram University will continue to work with Kelompok Madu Sari to enhance 
their capacity, particularly in farming Trigona bees, including planting sun flowers to attract the 
Trigona Bees to flock to their area, and implementing the marketing plan to diversify products and 
prices.

 
Firmansyah, Staff for Land Rehabilitation, 
West Nusa Tenggara Provincial Office for 
Forestry appreciated the collaboration 
between UNESCO and Mataram University 
to assist local community at Tempos 
Village. “Local government, just like other 
stakeholders, has limitations. For us in the 
local government, it is the limited number 
of human resources. It is not possible to 
reach out to all of our constituencies at 
all times, to know their pressing issues 
and to provide solutions. Therefore, we 
have to work with universities, NGOs and 
other organizations. Having Mataram 
University providing hands-on assistance 
to local people is really valuable.”
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C. District of Bantul, Special Province of Yogyakarta
Background: Climate change and the challenges of irregular weather patterns for the 
farmers in Imogiri
Hundreds of farmers living in Selopamioro village, Subdistrict of Imogiri, District of Bantul, Indonesia 
have to confront the negative impact of climate change on their livelihoods. Irregular rain patterns 
lead to widespread crop failures. Paddy field farmers had traditionally timed the agricultural cycles 
based on the rainfall from December to January, but in recent years the rain has hardly fallen 
during this period leading to dramatic reduction in harvest. For the tobacco farmers, the rain has 
been arriving unusually early. Planting tobacco in dry season is an established practice for this crop, 
but in recent years a high volume of precipitation had come soon after planting, causing a drop in 
the quality and consequently in the price of tobacco. 

Local farmers have faced uncertainty as to the appropriate time for starting the planting season. 
They had been relying on traditional knowledge for weather forecast – called “Pranotomongso” 
– based on looking for signs from the nature. For example, the appearance of large swarms of 
fireflies used to be a sign of the onset of the rainy season, and a signal to the farmers to get ready 
for planting crops. Nowadays, local farmers see that fireflies are no longer the harbingers of the 
rainfall. 

Picture 3. Local Women’s Cooperative: adding value to agriculture through food production  
(photo credit: Riana Puspasari, 2016).

The farmers have also tried to rely on the weather forecast provided by the Indonesian Agency 
for Meteorological, Climatological and Geophysics (BMKG). However, the conventional forecasting 
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methods have also failed to provide a reliable guidance as to the weather patters. In many cases, 
farmers have planted crops based on the forecast by BMKG which predicted rainfall, only to face 
shortage of precipitation and harvest failure.

The harvest failures and ensuing economic pressures have pushed people to exploit nearby forests, 
leading to deforestation, land conversion and loss of biodiversity. 

Gadjah Mada University, with support from UNESCO within the framework of Indonesian-Fund-
in-Trust project on addressing social implications of climate change in Indonesia, assisted local 
community in two villages – Selopamioro and Terong – to cope with socio-economic impact of 
climate change.

The Intervention: Sustainability Science Design
1. Capacity Building to Mitigate Impact of Climate Change: The University organized trainings for 

the local farmers on climate change and its environmental implications, with a special focus on 
weather forecasting to determine planting period. 

2. Capacity Building on Agro-forestry: To minimalize the risks of harvest failure in the face of 
climatic virations, the local farmers received training on agroforestry system, including types of 
crops suited for the area, amount of water needed, planting method, and maintenance. 

3. Water availability to support agro-forestry: Gadjah Mada University facilitated the building 
of networking between local farmers at project sites with Gerakan Irigasi Bersih (GIB) or Clean 
Irrigation Movement. The movement is supported by an association of farmers’ organizations, 
comprising of 43 farmer groups. 

4. Post-harvest and food processing activities to support agro-forestry and tourism: Training 
on food processing and food packaging were given to seven women farmers groups at project 
sites. These activities built the skills of women farmers to add value to agriculture products 
through processing, for higher market price and an additional income generation. Women were 
taught how to produce top quality snacks with attractive packaging. Gadjah Mada University 
will assist the women farmers groups to obtain home-based food product certification (PIRT) 
from the District Health Office.

5. Livestock Management: To address hygiene and sanitation issues that are key for high-quality 
and safe home-based food production that can qualify for the PIRT certification, Gadjah Mada 
University assisted local farmers with a communal shed for the joint use for their cattles. The 
manure will be collected and processed for compost and biogas, to be used by the farmers 
themselves for additional cost saving, or to be sold to generate additional income.

6. Agro-tourism: Various spots in the area are often used for film location, pre-wedding photo 
shoots, and recreation. Gadjah Mada University has facilitated discussions with key local 
government agencies and local community on best ways for promoting and realizing the great 
agro-tourism potential for the site. 

Finding Solutions: Stakeholders and their Roles
Gadjah Mada University initiated the formal and informal exchanges between the local 
government, the community and private sector to identify socio-environmental problems that the 
communities face and to generate ideas on how to address them. The University also engaged in 
the transfer of knowledge and technology to the community – by contributing to the development 
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of innovative technology for weather forecasting made available to farmers’ organizations, and by 
offering suitable technology for food processing to the women farmers. 

Village governments took part in the trainings, provided venues for community meetings and 
discussions, as well as agricultural lands for planting crops. The village government also made 
allocation from the village government budget for purchase of technology to support the food-
processing initiative.

Local farmers have dedicated their time for capacity building, including exchange of knowledge 
and skills between farmers groups. They have also contributed their labour in implementing agro-
forestry system, building of communal sheds for their cattle, and cleaning the irrigation. 

Private sector contributed in the initiative by commitment to provide marketing outlets for food 
produced by the women farmers groups. The Kompas national daily newspaper offered a training 
to local farmers on citizen journalism and the use of social media for information dissemination 
and promotion of local products. 

The Impact
Capacity building processes have increased knowledge and skills of local farmers. Different types 
of crops that have not been previously considered as suitable for the area have been planted in the 
fields by local farmers. They also have new hope to have better income from compost, biogas, food 
products and agro-tourism. Local farmers have prepared the communal shed by cleaning the sheds 
and holes have been dug for biogas installation. Women farmers are now motivated to produce 
snacks to be marketed. They have started making snacks from various vegetables and calculating 
the production costs for a business plan.

Future Steps towards Sustainability
Field Work Programme: Gadjah Mada University will deploy 
their students through the University Field Work Programme 
to continue assisting local community at project sites.

Water and Irrigation: Clean Irrigation Movement will 
continue cleaning water dams and irrigation channel once 
every two months. In the near future they also plan to 
develop waste management system.

Improvement of Food Products: Women farmers are 
improving the quality of their products to qualify for PIRT 
certification. After certification has been obtained, their 
products will be sold to marketing outlets linked to this 
project.

Agro-tourism
Local government, local community, and Gajah Mada 
University are continuing planning for the development of 
agro-tourism in the region. 

Farmers at project sites have 
participated in activities of the Clean 
Irrigation Movement. One of the 
activities was held as a public event 
called “Mapak Toyo,” which in the 
local Javanese language means 
“welcoming the water” as a symbol 
to initiate the new planting season 
of 2017. In this event farmers, local 
government officials, Gadjah Mada 
University and private sector took part 
in cleaning water dams and irrigation 
channels. A spiritual dimension in the 
form of prayers was integrated in 
this event. Head of Food Security and 
Counseling Enforcement (BKP3) of the 
District of Bantul, Ir. Pulung Haryadi, 
M.Sc, noted: “hopefully the water 
from the irrigation channel would be 
useful for the farmers to have optimal 
harvest.”
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D. Establishment of a Sustainability Science Demonstration  
Project on Rice Terraces of the Philippines Cordilleras2

Background: living cultural landscape and evolutionary changes to modern world for a 
UNESCO designated World Heritage site 
The Cordillera Administrative Region (CAR) is a land locked region in Northern Philippines has six 
provinces, including Ifugao, which gained status as a province in 1966 and has 11 municipalities. 
The In 1995, the Ifugao rice terraces were designated as world heritage site.

The rice terraces are a dramatic testimony to a community’s sustainable and primarily communal 
system of rice production, based on harvesting water from the forest clad mountain tops and 
creating stone terraces and ponds, a system that has survived for two millennia. The rice terraces 
are a memorial to the history and labour of more than a thousand generations of small-scale 
farmers who, working together as a community, have created a landscape based on a delicate and 
sustainable use of natural resources. This research was focussed in the Municipality of Mayoyao, 
in the province of Ifugao. There are 27 barangays or villages, in Mayoyao, with a total population 
of 16,413 (2012) of which 99.62% belong to indigenous tribes (Provincial Government of Ifugao).

Picture 4.  Ifugao rice terrace  (photo credit: Henares, I - 2008).

The villages of Mapawoy and Chaya in Mayoyao were chosen as research sites. The findings from 
these villages were then compared with the data from the village of Hapao in the Municipality 
of Hungduan to establish peculiarities and similarities when applying the sustainability science 
approach in other cultural landscapes.

2 This subchapter is primarily drawn from Henares, I.A., et.al (2016)
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The intervention: sustainability science approach to develop and implement  
a community-based natural resource management tool with a particular emphasis on 
preserving agro-ecosystem equilibrium
The research activities were founded on the five key steps of co-realisation, co-envisioning, 
co-shaping, co-implementation, and monitoring and evaluation. In order to harness essential 
knowledge about sustainable management techniques and to apply them to conservation of 
cultural landscapes and transition to sustainable living, the following principles were applied:

1. Integration of multiple disciplines
2. A shift away from conventional models of science to local knowledge creation and sharing
3. Recognition of the collective wisdom of humanity that is embodied in local knowledge 

systems, and 
4. The use of approaches and techniques that can accommodate problem-oriented and place-

based inquiry at multiple scales.

Finding solutions: analysis results, field visits, focus group discussion and workshops
As the Rice Terraces of the Philippine Cordilleras are a World Heritage Site, it implied that the 
study must take into consideration protecting and conserving the OUV of the site. The UNESCO 
site nomination talks about sustainability, communal production, vulnerability to social and 
economic changes, and adaptation to these various changes including climatic, social, political, and 
economic conditions. The common problems identified are all related to these changes. Indicators 
to characterize and benchmark a common envisioned future where the commons problems are 
resolved were created and grouped under four categories: (i) Thirteen Ecological and Physical 
indicators addressing land utilization, biotic diversity and irrigation, (ii) Seventeen Agricultural and 
Economic indicators addressing crop yield and consumption, (iii) Eleven Tourism and Conservation 
indicators, and (iv) Ten Social and Cultural indicators addressing population change, occupation, 
and traditional ecological knowledge 

Narratives shared by local people also included problems relating to the rice terraces as a tourism 
attraction (e.g. modern houses and institutions built in the rice terraces; paved paths around the 
rice terraces; houses made of non-indigenous materials). These appear to be issues relating to 
damages in the aesthetic quality of the landscape. Other problems relating to cultural identity 
(e.g. endangered UNESCO World Heritage, and rituals and traditions being rarely practiced), can 
be interpreted as the need to distinguish the landscape and farming activities as distinct cultural 
expressions in Mayoyao. Surprisingly, no problem specific to rice as a source of income was 
identified.

The impacts
The process empowered stakeholders as they envisioned ways to transform current society into a 
more sustainable one. Problems raised by stakeholders indicate need for periodic monitoring of 
changes in the ecophysical, social, & cultural regimes of the landscape, which requires constant 
collection of data and measurement of indicators. The Free, prior and informed consent (FPIC) 
was noted as a potentially very powerful and efficient instrument in order to enable local and 
indigenous communities to understand and ultimately benefit from the numerous studies and 
research outcomes conducted in Ifugao. 

While protecting the OUV of the Rice Terraces of the Philippine Cordilleras is primarily a community 
concern, being a World Heritage site protection is ultimately a national responsibility. This study 
noted that at the moment, there is no functional site manager. 



27Science-Policy-Society Interface Policy Paper Practical Guidelines to apply Sustainability Science Frameworks

At provincial level, policy advice were requested for strengthening both local sustainable 
development and preserving local indigenous identity and practices.

Future steps towards sustainability
The results pave the way for more detailed, longer term and cluster specific research and monitoring 
on the sustainability of the rice terraces which would enable monitoring of the impact of solutions 
and changes over several rice cycles.
Key areas for further research include:

1. Field demonstrations for pest management (i.e. earthworms, golden kuhol, insects, and 
kiwit) to determine the potential causes of the infestations, solutions and actions to mitigate 
the pest problem

2. A study to document and understand the effects of climate change
3. A study to collect annual yield measurements to verify whether yields are indeed decreasing 

as reported
4. Field demonstrations of new rice varieties that will be viable for second cropping, thereby 

increasing yield
5. Field demonstrations of terrace lining and other possible solutions to erosion
6. Field trials to document the effects of second cleaning and other indigenous knowledge 

systems and practices on rice productivity and pest control.
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E. Restoring and managing Langat River, Malaysia, for the future3  
Background: living cultural landscape and evolutionary changes to modern world for  
a UNESCO designated World Heritage site 
The Langat River Basin is an important water catchment area and a source of hydropower (two 
reservoirs and eight water treatment plants), providing raw water supply and other amenities to 
more than 1.59 million people. Besides water supply, Langat River is used for recreation, fishing, 
aquaculture, effluent discharge, irrigation and industrial activities such as sand mining. Selangor 
is the fastest growing state in Malaysia. Increasing water demands and pollution from effluents 
have resulted in deterioration in the quality of water available, and created great pressure and 
challenges in providing potable water supply from Langat River water resources. Flash floods have 
also become more frequent, especially in urban areas like Kajang. Intensive urbanisation, erosion 
and sedimentation of rivers, and increased river debris resulting from poor habits and lack of 
maintenance are key concerns.

Picture 5.  Langat river basin  (photo credit: LESTARI UKM, 2004).

The Langat River Basin has been recognized as a UNESCO-IHP HELP River Basin since 2004 (during 
the implementation phase of HELP) when it was classified as an Evolving HELP Basin.

The intervention: sustainability science approach to develop and implement  
a restoration and management plan for urban storm water resources in Langat River 
Basin
The project focused on collection and collation of baseline qualitative and quantitative information 
in the fields of hydrology, hydrogeology, pollution sources, ecosystems and cultural preservation, 
emphasizing that their interaction and balance is needed in order to understand the whole socio-
ecological system of the Langat River Basin. In order to achieve this key objective, the sub-objectives 
were to:

3 This subchapter is primarily drawn from Elfithri, R., et al (2016).
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1. Gain knowledge on the interrelations between urban conditions and the state of waters, and 
the instruments and techniques for management;

2. Identify ways to standardised sustainability science methodologies and to identify potential 
sustainability indicators;

3. Increase resilience to climatic extremes in the Langat river basin;
4. Develop rehabilitation plan of the degraded urban waters based on ecohydrology principles 

included in sustainable science principles
5. Develop urban storm water management tool based on ecohydrology principles included in 

sustainable science principles; and  
6. Produce and disseminate a document summarizing the key findings and recommendations.

Finding solutions: analysis results, sites observations and stakeholder consultation 
workshops
Issues and their sources identified from the focus group discussions, site observations and data 
analysis were:

1. Urban storm water - untreated runoff, flooding and sullage
2. Sewage and sewerage systems – inadequate sewage system
3. Waste management – solid waste disposal, illegal dumping sites and leachate
4. Groundwater – pollution and abstraction
5. Erosion and sedimentation – land erosion and bank erosion
6. Deforestation - illegal logging, loss of forest area and rapid urbanization
7. Mining activities – sand abstraction
8. Fragmentation in administration - lack of responsibilities, conflict of interest in administration, 

lack of expertise, enforcement and river reserve encroachment.

The impacts
Through Sustainability Science approach and in order to resolve identified issues in Langat 
river basin, multi-dimensional Rehabilitation and Restoration Plan, and an Urban Stormwater 
Management Plan were developed. Their five main components are:

1. Enabling Environment – and the capacity of stakeholders to engage and play their respective 
roles in river basin and water resource management.  

2. Organization and Institutional Roles - and encourage this, RBOs should be a coordinator, 
providing linking mechanisms between various levels of stakeholders.  

3. Implementation Instruments .
4. Education and Outreach – to build a common understanding among stakeholders of river 

basin or water resource management. Public outreach at every stage of water resource 
development and management is crucial to public participation and stakeholder commitment 
in implementing plans. 

5. Monitoring and Evaluation - Evaluation is a continuous process that takes place at all levels 
of the river basin and in water resource development and management.



30

Future steps towards sustainability
Overall, it can be concluded that sustainable river management of the Langat River Basin could be 
achieved by good restoration and management practices. 

Suggested ways forward are:

1. To ensure sustainable development, water resources need to be managed in an integrated 
and holistic manner

2. River management becomes sustainable with good restoration and management practices
3. River restoration has taken place to some extent in Langat River Basin but challenges such as 

forest fragmentation, development pressure on land use, forest cover loss are still present
4. Restoring and managing rivers are integral part of IRBM implementation
5. It is possible to overcome these challenges by IRBM implementation in Langat River Basin 

involving social learning, collaborative decision making and a sustainability science approach.
6. Research and educational programmes should be expanded to reach all relevant stakeholders, 

such as the public sector, the business sector, NGOs and local communities.
7. Programmes for improving the Langat HELP River Basin need to be implemented, such as the 

Development of Langat Research Information Centre (LRIC) for Sustainability Science of the 
Langat River Basin.
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F. Enhancing and Restoring Water Systems in Angkor 
World Heritage Site and Siem Reap City Project4

Background: groundwater exploitation, deforestation and water pollution
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. 
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. Deforestation in Kulen Mountains, headwaters of the Siem Reap River 
Basin, is directly affecting volumes of water flowing downstream, altering fish migration patterns 
and impacting ecosystems, food production and livelihoods. Lastly, water pollution in Siem Reap 
River, which directly flows to Tonle Sap Lake, is causing many problems with quality, hygiene and 
aesthetic values.

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.

Picture 6. Angkor World Heritage Site (photo credit: Jashenko, R. 2014)

4 This subchapter is primarily drawn from Sok, C., et.al (2016)
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The intervention: sustainability science approach to restore and preserve Angkor World 
Heritage Site’s management system and understand the interactions with Tonle Sap BR 
ecosystems

The research approach of the project is:

• problem identification through literature reviews, data collection,  data analysis and data 
processing 

• development of an integrated strategy through interviews with villagers, water use awareness 
campaigns and stakeholder workshops to identify a set of indicators

• develop a feasible implementation plan 

The project partner for this demonstration site is UNESCO Phnom Penh in coordination with 
APSARA. In order to restore and preserve Angkor World Heritage Site’s management system, 
sustainability science approach was applied by ensuring advanced stakeholder involvement and 
social learning throughout all the five steps of Sustainability Science Implementation Framework, 
while at the same time the scientific basis to understand the environmental state of Siem Reap City, 
Angkor World Heritage Site, and Tonle Sap Biosphere Reserve (BR) ecosystems, is strengthened. 
To this end, extensive literature review was carried out to conduct the following analysis: water 
balance, groundwater modelling, land use change. 

Finding solutions: analysis results, field visits, water awareness campaigns.

In this study, the following findings were revealed:

• The water balance analysis for Siem Reap showed that there was a water deficit of 229.5 
million m3 in 2014.

• Simulation  results revealed that potential drawdown of groundwater level and land 
subsidence at Angkor World Heritage Site would occur in all scenarios in a dry year of 50 
year return period. 

• Analysis of radar images revealed that 35% of the area is still forested; however there is 
a south-north gradient of increasing deforestation. Further, rates of deforestation were at 
least 1.5 times higher during the period 2000–2014 compared to 1989–2000, thereby 

• Water pollution in Tonle Sap Lake is occurring as litters were observed in many river 
tributaries.

Field visits to rural communities in 10 villages around Siem Reap were further carried out and 
revealed the following:  

• All 24 interviewees said they use groundwater as domestic supply, including for drinking. 
They envision using tap water for domestic use. 

• 20% of the interviewees face problems with water quality, particularly during dry season 
where water becomes dirty with high turbidity. They envision having clean water for better 
living.

The impacts
The results of the analysis and field visits were further communicated via “water awareness 
campaigns” targeted at communities in Siem Reap. The objective of these campaigns are to: Learn 
and reflect about the importance of water in each community from different social, environmental, 
financial and cultural perspectives
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• Value self-experiences as a source of knowledge
• Enhance dialogue, breaking age and social pyramids through interaction with key agents in 

the community
• Share knowledge with other communities to widen the perspective by showing the diversity 

of realities linked to water in Siem Reap
• Identify new social norms and attitudes towards water use, which can become behavioural 

change-makers in the communities.

It was observed that the participants became better spokespeople on the topic of water in their 
environments by training and improving their communication skills. They could learn scientific 
information related to issues such as the effects of excessive groundwater pumping in Siem Reap 
City and Angkor World Heritage Site, water pollution and the periodic flooding and degraded 
ecosystems of Tonle Sap Lake. Further, they could mix this information with their personal 
experiences, enriching it with the knowledge provided by key agents in their communities.

Future steps towards sustainability
This study identified three main problems related to water in Siem Reap:

• The over-exploitation of groundwater under the city of Siem Reap could be linked to potential 
instability of temples in the Angkor World Heritage Site.

• Deforestation trend could lead to changed flow patterns in Siem Reap River, increase risks of 
flooding and result in decreased fish productivity due to fish migration. 

• Water pollution caused by rapid urbanisation with wastewater discharge and dumping of 
garbage near the river, linked to health problems of people living near Tonle Sap and reduced 
fish productivity.

Based on these core problems, the following recommendations are suggested to ensure 
sustainability:

• A groundwater use plan or policy to control groundwater use to avoid risks to Angkor Wat; 
and a a groundwater monitoring system to control groundwater use in Siem Reap City.

• Fish production is important to millions of people living near Tonle Sap Lake. Any land use-
related plan should take into account the need to protect the upstream forest systems in the 
Siem Reap River Basin.

During the final stakeholders’ consultation workshop on ‘Enhancing Water Systems in Siem Reap 
through Sustainability Science’ in December 2016, it was noted that because sustainability science 
is both a bottom-up and top-down approach, there is a need for an institutional framework to 
implement and give shape to the envisioned futures emerging from the local level. The workshop 
was attended by 40 representatives from national and local government, donors, academia, NGOs 
and the members of the communities surrounding the Tonle Sap Biosphere Reserve and Angkor 
World Heritage Site. It was also agreed that there is a need for further cooperation on water issues 
among all stakeholders in Siem Reap. 
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G. Enhancing Resilience to Disasters of Urban Water Systems  
of Mindanao, Philippines 5

Background: the vulnerability of urban water system of Davao City
Davao City, considered the prime development hub of the southern Philippines, is threatened by 
a combination of environment and human-induced issues: flash floods, river and urban flooding. 
The occurrence of flooding stemmed from the increase of rainfall volume, new developments in 
previously undisturbed watershed areas, the encroachment of informal settlers to riverbanks and 
protected areas and the clogged and inadequate drainage 6, all contributing towards vulnerability 
of the city. 

Picture 7. Flooding in Davao city in 2013 (Photo credit: Sun Star, 2013)

The entire 244,000-hectare land area of Davao City drains towards the Davao Gulf. The City is drained 
by 8 major river systems. The low lying coastal areas and areas near the major rivers totalling 1,377 
hectares have high susceptibility to 30-50 year floods. Furthermore, based on the projections of 
the Philippine Atmospheric, Geophysical and Astronomical Services Administration, the increase in 
precipitation during the months of December to February may cause rivers to overflow and impact 
on Davao City communities and infrastructures, including the urban water system. 

Davao City was chosen by UNESCO as Demonstration Site for Sustainability Science to demonstrate 
the resilience of the urban water systems of Davao City by adopting a strategy that considers 
vulnerability and community resilience in the context of climate change. 

The intervention 
i. assess the state of the urban water systems in Davao City
ii. strengthen integrated planning and coordination to enhance resilience in the management of 

the water systems; 
iii. raise awareness on climate change adaptation among stakeholders by demonstrating resilience.

5 This sub-chapter is primarily drawn from Sales, A.C, et al (2016), Porticos, L.M, et.al (2016), and Gamboa, R.U, et al (2016). 
6 Based on statement made by former City Planning and Development Coordinator in Davao City Mario Luis J. Jacinto (2013) 
in http://edgedavao.net/special-feature/2013/11/19/davao-city-most-vulnerable-to-flooding/ accessed 7 June 2017 
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Sustainability science approach was applied during the project by ensuring advanced stakeholder 
involvement and social learning, as scientific research to assess the vulnerability of the people and 
water supply system (WSS) infrastructure, was conducted. The project carried out the following:

• A desktop review, development of indicators (for exposure, sensitivity and adaptive capacity), 
database development and data integration used geographic information system (GIS), with 
geographical areas prone to floods at least 1.5 m high, overlaid with other datasets to show 
where vulnerable people and water supply system (WSS) infrastructure are in relation to the 
flood-prone barangays. 

• Stakeholders’ discussions aimed at identifying gaps and determining the steps to strengthen 
integrated planning and coordination to enhance resilience in the management of the Urban 
Water System (UWS). 

The project partner for this demonstration site is HELP Davao Network, which is a network of 
individuals, groups, and institutions working towards sensible and sustainable use of water 
resources in Davao City and the wider region and led by the Davao City Government (LGU). With 
the extensive network of HELP Davao Network, the project was able to engage a variety of local 
stakeholders and communities and capturing their concerns. 

Finding solutions: engaging the stakeholders, identifying the core problems and good 
practices
Major issues and gaps were noted by the participating agencies, such as absence of water balance 
study, lack of septage management programme, lack of drainage systems, encroachment of 
forestland and recharge zones, and inadequate data for planning and early warning systems. The 
response of community members during Key Informant Interviews suggested that focal persons for 
UWS are few for some barangays and non-existent in most. The focus of DRRM capability building 
in most barangays is on disaster drills and life-saving and none for water system maintenance and 
monitoring. 
Nevertheless, the gaps for UWS management can be addressed by some good practices and 
demonstrated technologies initiated by lead agencies. Good practices at the barangay level for 
barangays vulnerable to severe flooding are identified below: 

• Ma-a, one of the 10 most vulnerable barangays (flood-prone) in Davao City, implements 
well-sited water facilities which contribute to the safety of the WSS during flooding.

• Lubogan, the second most vulnerable barangay for flooding and water system disruption, 
implements data management for disasters. It has conducted a survey and resource mapping 
to indicate resources and water systems that need monitoring during disaster. 

The impact
The FGDs conducted by the HELP Davao Network were identified as the first ever venue for the 
agencies at the region and city level to interact and learn from each other’s programmes, activities 
and issues relating UWS and disasters. Current weak horizontal and vertical integration of DRRMPs 
at various levels may be due to the involvement of government agencies in DRRM being anchored 
in their individual mandates. Having conducted the FGDs, action plans forwarded during the 
consultations focused on four areas:

• Policies that work and advocacies that lead to changed behaviour
• Institutional arrangements that facilitate community action
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• Infrastructure development that keeps the integrity of the water resources 
• Research and development that help lead to sound decisions for sustainable and resilient 

urban water systems

Furthermore, the results of the vulnerability study and good practices were made into flood hazard 
maps, a brochure in lay language, public fora, and media releases, in order to build and accelerate 
awareness on climate change adaptation among stakeholders.

Future steps towards sustainability: continuing the efforts with partners’ own resources
A 15-year Sustainability Science Vision framework for Davao City, crafted by a multi-stakeholder 
group, has been initiated by HELP-Davao. Within this framework, education of volunteers and 
technical people will be carried on, in order to increase their capacity on sound approaches and 
easy-to-use but reliable tools for enhancing resilience and adaptation to water-related disasters.

Over the next 15 years, stakeholders of Davao water and other resources will endeavour to create 
communities that practice sustainable use of the resources guided by the following timeline:

• Y1-5:  local researches to beef up basis for the framework and to update local guidelines 
• Y6-10: community education using the products of research; continuing R&D
• Y11-15: changed community, one behavior at a time; one case study after another. 

The Vision Framework will also serve as basis and/or reference for Action Research proposals with 
the purpose of streamlining projects and plans on water-related disasters and avoiding duplication 
of efforts, thus optimizing the use of limited financial and manpower resources. 
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H. Water and Environmental Sustainability Education Linked  
with Ecotourism in Langkawi Geopark, Malaysia7

Background: the rapid development in Langkawi Geopark and the threats posed
Rich in geological and biological diversity treasures, and socio-cultural heritage, Langkawi UNESCO 
Global Geopark (UGGp) is a place of great significance to residents, wildlife and visitors alike. At 
the same time, the Geopark is facing threats to the integrity of the ecosystems due to the rapid 
development of tourism activities in Langkawi Geopark. Against this background, this project aims 
to promote best environmental management principles and practices with a clear pathway to the 
regional science policy interface, by understanding the linkages between ecosystems and human 
societies, in order to reduce vulnerability and enhance the resilience of those systems.

Picture 8. Mangrove in Langkawi Geopark (photo credit: UNESCO, 2016)

  The intervention: sustainability science approach 

i. Design a sustainability science demonstration site on water and environmental sustainability 
education linked with ecotourism in Langkawi Geopark

ii. Establish learning alliances and community practices with a sustainability focus through 
Langkawi Research Centre of UKM which can act as a learning alliance for promoting 
sustainability aspects of water and environment in Langkawi Geopark

iii. Raise awareness and impart skills related to water and environmental sustainability in 
Langkawi Geoparks through a series of capacity building and education programmes on 
sustainability frameworks to move to a sustainable and resilient future

iv. Develop an integrated framework, strategies, information and communication system for 
water and environmental sustainability in Langkawi Geopark.

7 this subchapter is primarily drawn from Elfithri, R., et al (2016b). 
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Institute for Environment and Development (LESTARI) University Kebangsaan Malaysia (UKM) as 
the project partner, applied Sustainability science approach throughout the project by ensuring 
advanced stakeholder involvement and social learning, while scientific basis to understand the 
state of Langkawi Geopark with regards to water and environmental sustainability issues, is 
strengthened. Water quality was sampled at 15 stations across Langkawi Geopark, and the result 
is freshwater resources remain mostly clean (in some stations slightly polluted) and can be utilised 
with minimal treatment required. However, other environmental problems pertain. In order to 
reflect local concerns, questionnaires distribution and extensive in-depth stakeholders’ dialogues 
were conducted to reach government agencies, private companies, NGOs, local authorities and 
local residents around Langkawi. Based on these, the following six key water and environmental 
issues were identified, which are: a) solid waste management, rubbish, b) sewage discharge, c) 
water quality deterioration, d) a lack of awareness, e) land clearing, forest area reduction, mangrove 
exploitation, f) tourism and recreation activities.

Finding solutions: good practices, learning alliance, Sustainability Science Framework 
Vision 2030, and other strategic recommendations
Based on the stakeholders’ dialogue, the needs of the following policies and initiatives for water 
and environmental management were identified: payment for environmental services; mitigation 

of soil erosion through planting of mangroves; a Green Hotel Training Programme; constructed 
wetlands for wastewater treatment; domestic waste bins for all houses; and introducing a Geopark 
Partner programme to measure sustainability actions and achievements.

The recommendations identified in this project include:

• an ongoing means to engage key local stakeholders and local communities. In this regards 
the Community Learning Alliances for Sustainability Science (CLA-SS), which are developed 
through LESTARI, UKM, is proposed as a learning alliance for promoting sustainability aspects 
of water and the environment in Langkawi Geopark.

• Sustainability Science Framework for Action has been developed during a stakeholders’ 
consultation workshop to guide ecotourism activities and planning in Langkawi Geopark. The 
framework provided useful means among the stakeholders to develop general 2030 vision, 
data needs, and a Community & Stakeholder Engagements Plans for Sustainability Science 
Demonstration Site in realizing 2030 Vision. A range of specific Monitoring and Evaluation 
measures are further recommended to support the action plans. 

Figure 3. Sustainability Science Framework for Action (Elfithri, R. et al., 2016)
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• strengthening socio-economic and social-cultural related programmes is an integral part of 
the water and environmental sustainability programmes, and currently there is rather lack 
of institutionalised coordination system (a local government institution) for the stakeholders 
and the community in Langkawi. To this end, a suitable platform/mechanism for a better 
management and conservation of Langkawi Geopark needs be established. Community 
Learning Alliances for Sustainability (CLA-SS) were established through this project under 
the umbrella of LESTARI, UKM as a platform and mechanism for promoting sustainability 
science practices in Langkawi Geopark. 

• Four good practices as sustainability showcases have been identified, which are: (i) Local 
Community participation in Natural Resources Conservation and Management at Kilim 
Geoforest Park; (ii) Water and Environmental Sustainability Practices; (iii) Socio-Cultural 
Heritage Preservation; and (iv) Interaction between Local Authority and Local Community 
in Langkawi Geopark. 

The impact
Stakeholders’ dialogue results showed that problems and issues related to water and environmental 
sustainability on the ground faced by the community in Langkawi can only be solved through a 
trans-disciplinary approach – hence a sustainability science approach, by taking into account the 
elements of social, cultural, institutional and policy aspects. The project also brought into attention 
the lack of institutionalised coordination system for the stakeholders and the community and 
proposed the utilization of CLA-SS to promote good practices and engage the stakeholders and the 
community.

Future steps towards sustainability:
The results of this study will be shared with relevant stakeholders and communities in Langkawi 
Geopark to promote awareness about the current issues and latest developments in Langkawi 
Geopark. Specifically, the sustainability showcases identified will be promoted for community 
learning through the CLA-SS platform.
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Future Policy Directions

Building on developed Sustainability Science Implementation 
frameworks: 
These frameworks enabled participatory process approach with the emphasis on 
co-creation and co-development in identifying and planning the envisioned society 
at different level and scale and allowed the successful integration of understanding 
and consideration of humans and natural systems. 

Institutionalizing Sustainability Science as a Guideline for 
Policy Makers: 
In order to institutionalize the model of applied sustainability science, the 
knowledge producers (such as national universities, policy institutes and centres, 
UNESCO Category II institutes) will continue to provide technical assistance to the 
knowledge users (local and national governments, local communities, as well as the 
private sector) on how to balance the needs of economic development, livelihood 
provision, and environmental sustainability and engage transformational change 
towards a future envisioned society including consideration on equity and ethical 
aspects when aiming for consensus. 

Promotion of Agro-and Eco-Tourism opportunities: 
The project sites have revealed significant potential for agro- and eco-tourism 
development, which could further improve the livelihood of local community, 
and help in retaining the youth within the communities. The projects resulted in 
heightened interest in the local community and government to develop integrated 
plans for tourism promotion, including the development of trekking routes and 
home-stays. 

UNESCO designated sites a vector for Sustainability Science 
approach application: 
The project sites have revealed UNESCO designated sites can be management and 
planning models for sustainable development but are not sufficient to assure its 
successful implementation. Indeed local champions are necessary to voice and 
enable bottom-up approach as well as facilitating consensual process with higher 
level authority. Moreover, in order to facilitate the continuity of the different scales’ 
sustainability spirals, there is a need for an efficient and operational institutional 
framework.
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