COFFEE PRODUCTION IN THE FACE OF CLIMATE CHANGE: INDONESIA
KEY PRODUCTION AREAS IN INDONESIA
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Changes in suitability between
today and 2050 (8)

Robusta
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Over 60% of Robusta coffee is produced in the southern half of Sumatra. Key Arabica
production areas are located in northern Sumatra. Small quantities of Liberica coffee are
produced on Sumatra and Kalimantan.(2)
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OBSERVED AND PREDICTED EFFECTS OF CLIMATE CHANGE IN COFFEE PRODUCING AREAS (8,9,10,11,12,16)

Rising Temperatures

Changing Seasonality

• Average temperature
increase of 1.7°C
• Increased number of hot
days and nights
• Decrease of cold nights,
likely to zero by 2060

• More frequent delays
in the onset of
monsoon rains
• Intermittent rain in the dry
season

Changing Rainfall
• Increasing rainfall on
northern Sumatra,
Sulawesi, Bali and Flores

Extreme Weather Events
• Higher proportion of
rain falling in heavy
events

• Slightly decreasing rainfall
on southern Sumatra and
Java

LIKELY IMPACTS OF CLIMATE CHANGE ON COFFEE PRODUCTION
Predicted changes in coffee producing areas:

• Currently suitable land in Arabica production areas is expected to be reduced by > 80%. This can be offset partially by higher altitudes
becoming suitable for Arabica. Overall, land suitable for Arabica production is expected to be two-thirds of today’s area suitable for
Arabica.(12)
• Some of the areas cultivated with Arabica today will remain suitable for Arabica but require adaptive measures to mitigate the effects of
climatic changes.(12)
• Farmers may be able to change from Arabica to Robusta in some areas.
• Changes for Robusta growing areas are expected to be of equal magnitude but have not been as well researched yet.

THE IMPORTANCE OF COFFEE IN THE INDONESIAN AGRICULTURAL SECTOR(1,2,3,4)
Coffee production and
export in 2017/2018

Area under coffee
production

• Arabica: 90,000 tons
• Robusta: 520,000 tons
• Ca. 40% are consumed in
Indonesia
• Less than 10% of exports are
processed

Arabica
310,000 ha
Robusta
930,000 ha
Liberica
< 10,000 ha

Farms
• 1.5 million smallholders
(~ 1ha) manage > 95% of
coffee plantations
• Only an estimated 0.5 million
farmers are considered
“active”

Importance in the
national economy
Coffee:
• Is the 4th largest foreign
exchange earner
• Generates 0.2% of gross
domestic product

LIKELY IMPACTS OF CLIMATE CHANGE ON COFFEE PRODUCTION
NET-AREA LOSS
AREA SHIFT

CHANGING
MANAGEMENT

POOR FLOWERING/
FRUIT SETTING

INCREASED PEST
& DISEASES

INCREASED WATER USE

POOR CHERRY DEVELOPMENT

Estimated impact
Low

High

• The predicted temperature rise allows additional life cycles of the coffee berry borer, increasing losses. The
altitudinal range of the borer is expanding upwards (from previously 1,000m to 1,200m currently), affecting
additional coffee plantations (Arabica).(13)
• Yields are expected to decline, due to:
• Decreasing rainfall on southern Sumatra and Java
• Heavy rain and wind damaging flowers(6)
• Intermittent rainfall throughout the year, leading to continuous flowering and fruit setting, and interruptions in
sun drying, requiring:
• Adjustments to farm management
• Investments (e.g. storage capacity to aggregate the lower quantities of beans before selling, drying kilns)

PRODUCTION STANDARDS AND PRACTICES

CERTIFIED PRODUCTION

FARM PRACTICES

FARM ECONOMY

• About 7% of exported coffee is certified
with sustainability standards: UTZ, 4C,
Rainforest Alliance and Fair Trade.(4)

• Ageing coffee stock is common.
Rejuvenation and access to improved
planting material is limited.(7)

• Low yields: < 800kg/ha on average (3,5)

• Adoption of good practices such
as pruning and integrated pest
management is low.(3,6)
• Commonly, coffee is grown under
(dense) shade.(6)

• Low cost/input system with high reliance
on family labor.(3)
• Coffee contributes to livelihoods, but is
often not the main source of income.(5)
• Arabica growers have access to higher
value specialty coffee markets.(6)
• Farmers receive about 80% of
export price(4)
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CLIMATE CHANGE ADAPTATION:
STRENGTHS

OPPORTUNITIES

Technical aspects

Technical aspects

Coffee is often grown under shade and in combination with other tree and
annual crops, i.e. in agroforestry systems. This ensures a basic resilience of
farm systems and households against climate change.

Yields can be raised significantly by rejuvenating coffee trees and
the adoption of good agricultural practices, with the potential to
more than double profits.(3) The required technical and financial
support can be provided in public-private partnership building
on (and improving) the existing government initiatives and the
interest of the private sector to secure future supply.

Comprehensive manuals for good agricultural practices for Robusta and
Arabica have been developed by experts. Feedback from users can be
incorporated over time, making the manuals suitable for all user groups.
The Indonesia Coffee and Cocoa Research Institute (ICCRI) has developed
planting material for Arabica and Robusta with a stronger rooting system
(suitable for drought-prone areas and resistant against Nematodes),
different Robusta varieties adapted to drought and rainfall throughout the
year, as well as varieties with higher disease resistance.(14)

Economic aspects
Indonesian farmers in northern Sumatra produce different specialty coffees
(Arabica). These coffees generate substantially higher revenues and are an
incentive to invest in better farm management.
The government in cooperation with local banks offers “farmer business
credits”. Some of the existing financial institutions customize their products
to cater to coffee farmers’ needs.

Organizational aspects
Certification with international sustainability standards is well established in
the core Arabica production areas in northern Sumatra.
The coffee sector in Indonesia is fully liberalized, permitting direct trade
linkages between farmers and exporters/processors. Such linkages are an
important condition for private sector driven extension services.
The Social Forestry Program will improve land tenure, providing an incentive
to invest in the rehabilitation of deforested land (e.g. establishing coffee
agroforestry systems) while protecting natural forests.(17)

Organizational aspects
Coffee farmers can market their coffee more profitably jointly,
i.e. through farmer organizations. Such farmer organizations
constitute viable entry points for private and public sector
extension services promoting sustainable management practices.
The Social Forestry Program provides an entry point to coffee
industry players to secure future supply. The industry can
support the establishment (or rejuvenation) of coffee on suitable
community land, provide technical assistance and supply value
chain financing.(6)

Political aspects
Indonesia could maintain its production in a sustainable manner
by designing and implementing policies that:
• Help farmers to increase productivity in areas which will remain suitable
• Support farmers in the transition from Arabica to Robusta where
applicable
• Guide farmers to select areas for coffee cultivation which (i) are currently
not used for coffee and (ii) will remain or become suitable and (iii) do
not compromise the integrity of natural ecosystems regardless of their
protection status.

WEAKNESSES
Technical aspects

Political aspects

The successful participation of communities in the Social Forestry Program
requires substantial support from the public for planning, throughout the
application process, and implementation. Government is not able to provide
sufficient support to roll out the program as planned.

The development of the coffee sector is not a strategic priority of the
Indonesian government. As a result service provision to coffee farmers is
low in comparison to other crops (extension, research, inputs, access to
finance).

Economic aspects
Productivity and income of coffee farms are low. Causes are the aged coffee
trees, poor farming practices, and very low input use. As a result, coffee is
not perceived as a lucrative land use.
Coffee is a side business for many farmers, especially those growing the
lower value Robusta coffee. The limited disposable income is more likely to
be used for investments into other crops or business activities, affecting the
adoption rate of good agricultural practices and implementation of adaptive
measures.
“Farmer business credits” catering specifically to coffee farmers are
available in southern Sumatra and East Java only. The credit scheme is
poorly communicated, seeing little uptake by farmers. Affordable, longerterm credits would be crucial for investments into the rejuvenation of aged
stock and more expensive inputs such as fertilizer.

Organizational aspects
With few exceptions, coffee farmers are not organized. The dispersed coffee
farms, low production levels and poor infrastructure make investments in
sustainable production unattractive for downstream private sector actors.(4)
Responsibilities in the coffee sector are divided between several national
institutions. A national body specific to the coffee sector does not exist,
making coordination of sector stakeholders inefficient.

THREATS
Technical aspects
Coffee production in Indonesia is highly variable depending on weather
conditions, in particular, heavier than usual rainfall. Climate change may
emphasize the year to year variability of productivity further, reducing the
economic viability of coffee.

Economic aspects
Replacing old coffee stock with new, more suitable planting material is
often not affordable for farmers due to the multi-year gap in production.
Likely, only farmers directly supported by projects will make the transition
to coffee adapted to the effects of climate change.

Political aspects
The expected upwards shift of land suitable for coffee production may
lead to the conversion of forest to compensate for areas lost.(15) While
Indonesia has committed to REDD+, the country has not yet a good track
record in protecting its forests.(18)
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CAN INDONESIA’S SOCIAL FORESTRY PROGRAM CONTRIBUTE TO A SUSTAINABLE
COFFEE SECTOR?
Many of the current and future potential coffee growing areas
are located on designated forest land. Hence, the potential
displacement of coffee cultivation to higher altitudes may become
a driver of deforestation in the future.(15) Government policies play
an important role in guiding the relocation of coffee farming to
suitable areas. The Social Forestry Program has the potential to
support this process.
Social forestry, commonly known as community forestry, was
established in Indonesia in 1999. However, only with the start of the
Social Forestry Program in 2016 has community forestry become
truly important in Indonesia. In the framework of the program, the
Indonesian Government intends to allocate 12.7 million hectares
of land to communities. Important aims of the program are to
reduce deforestation and reverse land degradation, contributing to
REDD+.
Land can be allocated to whole communities, community groups
or cooperatives, or individual families. Agroforestry management
systems can be implemented on land classified as production
forest (which is often heavily degraded forest or deforested). Such
agroforestry systems must include a minimum of 400 timber or
native fruit trees per hectare.

to improve their incomes and food security, and increased their
investment in land rehabilitation. An example of the positive
impacts of Social Forestry is documented for Lampung in southern
Sumatra.
However, the implementation of the Social Forestry Program faces
several challenges:
• Adequate verification of the permit areas and management plans
by local government
• Provision of technical and financial support to restore degraded
land and for business development
• Need to strengthen local institutions and capacity of communities
to manage land sustainably and to distribute benefits equitably.
The community forests established successfully to date were
supported by civil society organizations. Similar support will be
needed in the future, but can and should include private sector
driven initiatives.

Communities decide together with the authorities how to manage
the allocated land, i.e. where to restore and protect forest,
and where to set the focus on production. The private sector
can partner with communities and groups, supporting them to
implement sustainable production systems.
Coffee is already part of community-based forestry programs in
Indonesia. Experiences from social forestry schemes initiated
before 2016 show that communities and households were able

COFFEE PRODUCTION IN THE FACE OF CLIMATE CHANGE: INDONESIA | 4

REFERENCES
1.

ICO, 2018: Trade Statistics Tables. International Coffee Organization. http://www.ico.org/trade_statistics.asp. Accessed 20.07.2018.

2. USDA, 2018: Indonesia Coffee Annual Report 2018. USDA Foreign Agricultural Service. https://www.fas.usda.gov/. Accessed 29.08.2018.
3. GCP, 2018: Indonesia – A Quick Scan on Improving the Economic Viability of Coffee Farming. Presentation prepared by Technoserve for the Global
Coffee Platform.
4. Technoserve, 2014: Indonesia: A business case for sustainable coffee production. Study for the Sustainable Coffee Program, IDH.
5. Neilson J, 2013: The Value Chain for Indonesian Coffee in a Green Economy. Paper presented at the Indonesian National Coffee Seminar ‘Peran
Inovasi Teknologi Kopi Menuju Green Economy Nasional’.
6. Neilson J, Labaste P, Jaffee S, 2015: Towards a more competitive and dynamic value chain for Indonesian coffee. Working Paper #7. Prepared for the
World Bank, Washington DC.
7.

Dalberg Advisors, 2017: Country Data Sheets for Coffee Renovation and Rehabilitation. Report for USAID, Bureau for Food Security.

8. Bunn C, Läderach P, Ovalle-Rivera O, Kirschke D, 2015: A bitter cup: climate change profile of global production of Arabica and Robusta coffee. Climatic
Change (2015) 129:89–101
9. Bunn C, 2015: Modeling the climate change impacts on global coffee production. Dissertation at the Faculty of Life Sciences, Humboldt-University,
Berlin.
10. McSweeney C, New M, Lizcano G, 2012: UNDP Climate Change Country Profiles: Indonesia.
11. Ovalle-Rivera O, Läderach P, Bunn C, Obersteiner M, Schroth G, 2015: Projected Shifts in Coffee Arabica Suitability Among Major Global Producing
Regions Due to Climate Change. PLoS ONE 10(4).
12. Schroth G, Läderach P, Blackburn-Cuero D, Neilson J, Bunn C, 2015: Winner or loser of climate change? A modeling study of current and future climatic
suitability of Arabica coffee in Indonesia. Reg Environ Change (2015) 15:1473–1482
13. Indonesian Coffee and Cocoa Research Institute (ICCRI), personal communication, September 2018.
14. Ministry of Agriculture, 2017: The effort of the Indonesian coffee sector in mitigating climate change impact. Presentation prepared by the Indonesian
Coffee and Cocoa Research Institute.
15. Magrach A, Ghazoul J, 2015: Climate and Pest-Driven Geographic Shifts in Global Coffee Production: Implications for Forest Cover, Biodiversity and
Carbon Storage. PLoS ONE 10(7)
16. UK Met Office, 2011: Climate: Observations, projections and impacts: Indonesia.
17. Fidaus AY, 2018: Panduan Praktis Penerapan Kebijakan Perhutanan Sosial: Kerangka Pencepatan Reformasi Tenurial Hutan (Practical guide for the
implementation of social forestry policies: Framework for Accelerating Forest Tenure Reform), Centre for International Forestry Research (COFOR).
Bogor. Indonesia
18. Climate Action Tracker: https://climateactiontracker.org/countries/indonesia/. Accessed 20.11.2018.

Consortium Partners:

Consulting Services Provided By:

COFFEE PRODUCTION IN THE FACE OF CLIMATE CHANGE: INDONESIA | 5

