
Sustainability Science in Action:
Supporting Indonesia’s Strategies to Address the Social 
Implications of Climate Change

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.

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.

The Intervention: Sustainability Science 
Design
In the framework of the project: Supporting Indonesia’s 
Strategies to Address the Social Implications of Climate 
Change, funded through the Indonesian Funds in 
Trust, UNESCO Jakarta Office and Andalas University 
developed a project to pilot the Sustainability Science 
approach. The project was designed to enhance 

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 trees, and thanks to Andalas University, 
now we definitely know that planting eucalyptus is 
possible.” Presently around 10 000 eucalyptus trees 
have been planted there.

The Community Action & Learning Center (CLAC) 
has been mutually beneficial for the community and 
the University. Apart from building the capacity of 
the local stakeholders, the Center has enabled the 
students from Andalas University to obtain hands-on 
experience in agribusiness, especially in managing 
integrated farming systems. As Meldy Eka Putra, a 
graduate of Faculty of Agriculture in 2016, explained, 
“I learnt about integrated farming system in class, and 
I learnt on how to apply the integrated farming system 
at the Community Learning and Action Center.” 

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. Andalas University in cooperation 
with local government, local community and private 

sector, plans to develop techno-park with trekking 
route and other supporting facilities to promote the 
eco-tourism opportunities.

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.
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capacities of the local community and local government 
to deal with the interlinked environmental and socio-
economic problems caused by deforestation and land 
degradation. 

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 attempted to address 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 was 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 is a major regional university 
based one hour’s driving distance from the village, 
in the city of Padang – the capital of West Sumatera 
Province. The University’s agriculture research center 
called PATPKP (Center for Agricultural Technology 
and Development) 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, such 
as Muhammad Nasir Boarding School and Harapan 
Baru (New Hope) Farmer Group. Today, the PATPKP 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 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. 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

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. Indonesian Agency 
for Meteorological, Climatological and Geophysics 
(BMKG) has contributed to the CLAC with a weather 
monitoring instrument, useful to determine the planting 
cycles by the community. 

Local Community

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. Muhammad Nasir 
Islamic Boarding School and Harapan Baru 
Farmers Group have cleaned the shrubs 
from the deforested and degraded areas 
to replace them with eucalyptus trees and 
coffee seedlings. On a daily basis, they 

contribute to the operation of the nursery, raise cattle, 
and produce organic fertilizer and fish food pellets. 

Private Sector 

Private sector, through Corporate Social Responsibility 
Programme (CSR), have provided equipment and 

seedlings to support the 
initiative. State-owned 
t e l e c o m m u n i c a t i o n 
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.

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 

“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 
trees, and thanks to Andalas University, now we definitely know 

that planting eucalyptus is possible”

[Basri, teacher at Muhammad Nasir Islamic Boarding 
School, Solok]

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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