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1 Introduction 

Climate change is one of the largest problems humanity faces today. Communities in Indo-
nesia suffer now and in the future from the impacts of this global phenomenon, even though 
people in Indonesia have contributed very little to causing climate change.  

 

The first step in order to be able to cope with the 
adverse effects of climate change is to know 
about climate change and its impacts. Thus, this 
guide aims at providing basic information on cli-
mate change, its causes, and how it affects us. 
Furthermore, this guide can also be used to ana-
lyze the climate context with tools such as the 
Climate and Disaster Risk Tool (CLiDR) devel-
oped by HEKS and Bread for all. 
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2 What is Climate Change? 

Climate change refers to changes in the Earth‟s climate that are persistent and often large 
scale. These changes can be caused by either natural processes or they can be caused by 
human activities. In the reminder of this guide, climate change will refer to changes that are 
man-made unless noted otherwise. 

Different human activities affect the climate including energy production from combustion of 
fossil fuel, coal, and wood and land-use changes. The mechanism by which these activities 
affect the global climate is called the greenhouse effect.  

The Earth receives energy from the Sun in form of visible light and loses energy in the form 
of invisible, thermal radiation (heat) to space (see Figure 1). Greenhouse gases block some 
of the infrared radiation from escaping to space, thus heating the atmosphere and the sur-
face of the Earth. One can think of greenhouse gases as a blanket that you use during the 
night to keep the body from cooling. Adding greenhouse gases to the atmosphere corre-
sponds to using a thicker blanket, with the consequence that your body heats up. 

 

The most important greenhouse gas is water vapour, which occurs naturally. Without water 
vapour in the atmosphere, the Earth would be completely frozen. Other important green-
house gases are carbon dioxide, methane, and nitrous oxide. Human activities such as com-
bustion of fossil fuels, deforestation (carbon dioxide), and agricultural activities (methane and 
nitrous oxide) add greenhouse gases to the atmosphere, where these gases spread out 
globally, accumulate, and warm the atmosphere and surface of the Earth. 

 

Figure 1: An idealized model of the greenhouse effect (IPCC, 2007) 
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When looking at the temperature evolution during the last 400‟000 years, we find a strong 
correlation between the amount of carbon dioxide in the atmosphere and temperature. Car-
bon dioxide concentrations increased from 280 parts per million (ppm) in preindustrial times 
to 379 ppm in 2005. During the same period, the global temperatures have increased by 0.8° 
C. Most of the observed warming happened in the last 50 years.  

If we further emit greenhouse gases at present rates, global warming continues at about 0.2° 
C per decade. If we stopped emitting greenhouse gases now, however, global temperatures 
would still continue to rise by about 0.1° C per decade due to the inertia of the climate sys-
tem. The world is warming now and it will keep warming in the future.  

Global warming, however, is just the most obvious and best understood aspect of climate 
change. Many more aspects of global and regional climate have been found to change as 
well. As a direct consequence of the warming, the sea level rises and the snow and ice cover 
decreases. Furthermore, the weather patterns change with widespread changes in rainfall 
and increases in droughts and/or heavy rainfall events in some regions (IPCC, 2007).  

These changes have severe socio-economic and environmental consequences. Hundreds of 
millions of people suffer from water shortage, floods in coastal low-land areas, heat waves, 
droughts, and increases in cardio-respiratory and infectious diseases due to climate change. 
Furthermore, thousands of species will die out and agricultural yields may severely decrease 
in some regions. The impacts of climate change already affect hundreds of millions of people 
today and in the next twenty years the number of people seriously affected by climate 
change will likely double. 

These harmful effects of climate change cannot be avoided completely. Thus, we have to 
prepare to be able to cope with the changing climate. In the long run, global warming can be 
slowed down or maybe even stopped, if the international community manages to drastically 
reduce the emission of greenhouse gases.   

 

Figure 2: Carbon dioxide concentration and temperature anomalies during the past 400'000 years ( 
www.architecture2030.org) 
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3 Climate Change in Indonesia 

3.1 Trends, Risk Analysis and Impacts 

3.1.1 Past Trends of Climate Change 

Climate change is already 
taking place now, thus past 
and present changes help to 
indicate possible future 
changes. Over the last dec-
ades, the temperature in In-
donesia increased at about 
0.3° C (1901-1998). Annual 
precipitation has decreased 
by 2 to 3% in Indonesia. Pre-
cipitation patterns have 
changed; there has been a 
decline in annual rainfall in 
the southern regions of Indo-
nesia and an increase in pre-
cipitation in the northern re-
gions. The seasonality of 
precipitation (wet and dry 
seasons) has changed; the 
wet season rainfall in the 

southern region of Indonesia 
has increased while the dry 
season rainfall in the northern 

region has decreased (Hulme and Sheard 1999; Boer and Faqih, 2004).  

The El Nino-Southern Oscillation (ENSO), is a large-scale phenomenon and strongly influ-
encing precipitation in Indonesia. Indonesia typically experiences droughts during El Niño 
events (the warm phase of ENSO) and excessive rain during La Niña events (cool phase of 
ENSO). Some researchers suggest that there will be more frequent and perhaps intense 
ENSO events in the future because of the warming global climate (Tsonis et al., 2005). 

IPCC 2007 shows that sea level has risen by an average of 2.5 mm annually. Indonesia, an 
archipelagic country with over 17,000 islands and 80,000 km of coastlines is very vulnerable 
to sea level rise. 

Intense tropical cyclone activity has likely increased in some regions since 1970. Variations 
in tropical cyclones, hurricanes and typhoons are dominated by ENSO and decadal variabil-
ity. Globally, estimates of the potential destructiveness of hurricanes show a significant up-
ward trend since the mid-1970s, with a trend towards longer lifetimes and greater storm in-
tensity, and such trends are strongly correlated with tropical sea surface temperature (IPCC 
2007). 

  

Figure 3: changes in annual mean temperature, 1901-1998 (top) and an-
nual rainfall, 1901-1998 (bottom) across Indonesia (Hulme and Sheard 
1999). 
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3.1.2 Projected Trends of Climate Change 

Temperature: Warming will occur in Indonesia from 0.2 to 0.3°C per decade. Under IPCC 
scenarios, it is projected that temperature may warm anywhere from 0.72 to 3.92°C by the 
end of the century. Downscaled modelling specific for Indonesia projects that the rate of 
warming will rise across all of Indonesia from about 0.36 to 0.47°C until 2020 (Figure 4), with 
the highest temperatures potentially occurring in the islands of Kalimantan and the south-
eastern part of the Moluccas (Susandi 2007).  

 
 
Precipitation: Changes in annual mean precipitation are varying largely. Mainly increasing 
across the majority of the Indonesian islands, except in southern Indonesia where is it pro-
jected to decline by up to 15 percent.  

 

Figure 5: Change in December-February and June-August rainfall (per cent change from the average 1961-90 
climate) for the 30-year period centred on the 2080s for the four scenarios. The printed numbers show 
the estimated change for each model land gridbox across Indonesia. Changes are only shown where 
they are large in relation to simulated natural rainfall variability on 30-year time-scales (Hulme and 
Sheard, 1999). 

Figure 4: Change of Annual temperature in 2020 (Susandi 2007) 
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Change in the seasonality of precipitation is also not uniform. Parts of Sumatra and Borneo 
may become 10 to 30% wetter by the 2080‟s during December-February. In contrast Jakarta 
is projected to become 5 to 15% drier during June-August (Hulme and Sheard, 1999). 
Changes in the timing and seasonality of rainfall is also projected to change; a recent analy-
sis suggests that there is an increased likelihood that the annual monsoon could be delayed 
by 30 days because of changes in regional climate and there may be a 10% increase in rain-
fall later in the crop year (April-June), but a substantial decrease (up to 75%) in rainfall later 
in the dry season (July–September) (Naylor et al., 2007).  
Consequently, regions of Indonesia with decreasing rainfall might be exposed to high 
drought risk, while those with increasing rainfall might be exposed to high flood risk and the 
frequency of extreme events might increase (Boer and Faqih, 2004).   
 

Sea level: The trend of rising sea level continues. Indonesia may lose as many as 2000 low-
lying islands- including coral reefs and uninhabited islands by 2030. Additionally, rising sea 
level of 8-30 cm by 2030 is likely to cause severe impacts. At this magnitude of rise, low-lying 
coastal cities such as Jakarta and Surabaya will have higher risks of flooding (PEACE, 
2007). A simulation of Susandi (2007), Figure 6, indicates a sea level rise of 1.1 metre until 
2100 and a loss of 90,260 km2 land area. 

 

 

Extreme events: Extreme rainfall and winds associated with tropical cyclones are likely to 
increase in Southeast Asia but there is less consistency between scientists about how occur-
rence will change (IPCC 2007) 

  

Figure 6: Sea level rise 2100 (Susandi 2007) 
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3.1.3 Geophysical Risk Analysis  

Geophysical factors (e.g earthquakes, landslides, volcanoes or tsunamis) are not climate 
change related but natural hazards which can cause disasters.  

Indonesia experiences a wide range of natural hazards because it is located along the major 
tectonic plate boundaries. It is along these boundaries that the biggest earthquakes happen, 
including those that cause tsunamis such as the one that devastated many countries in Asia 
in December 2004. These boundaries also create volcanoes and as a result Indonesia is the 
most volcanically charged country in the world with more than 150 active volcanoes and over 
130,000 lives have been lost since 1800. While earthquakes and tsunamis have 
caused major disasters in Indonesia, the frequent floods and landslides that kill families and 
push communities back into poverty affect more Indonesians every year (AIFDR 2010).  

The map of OCHA 2007, Figure 7, illustrates Indonesia's exposure to seismic, volcanic and 
tropical storm hazard. Earthquake intensity zones indicate where there is a 20% probability 
that degrees of intensity indicated will be exceeded in 50 years; tropical storm intensity zones 
indicate where there is a 10% probability of a storm of this intensity striking in the next 10 
years.  

 

Figure 7: Indonesia's exposure to seismic, volcanic and tropical storm hazard (OCHA 2007)



 

 

3.1.4 Impacts of Climate Change in Indonesia 

Detrimental and beneficial impacts of the ongoing and projected climate change and variabil-
ity are widespread in both socio-economic and natural systems. There impacts include: 

Water resources: Precipitation in parts of Indonesia has decreased and is projected to con-
tinue to decrease during critical times of the year (i.e., during the dry season) and can lead to 
prolonged droughts. In other areas of Indonesia, it is projected that rainfall will increase and 
may occur in fewer, more intense events which could lead to flooding. These types of trends 
combined with an overall shift of the seasonality and timing of rainfall will lead to unpredicta-
ble and uncertain water availability and consequently, uncertain ability to produce agricultural 
goods and economic instability. Groundwater near the coasts is also at risk due to saltwater 
intrusion, a result of higher sea levels, over-extraction of the resource (resulting in lower 
groundwater levels), and recharge with more saline surface waters (WWF 2007). 

Agriculture, Food Security: Agriculture‟s share of GDP in 2006 was 13 per cent and gen-
erates 43 per cent of the country‟s total employment (IFAD 2010). Agricultural productivity 
will be constrained due to e.g. prolonged droughts, increased flooding, and more frequent 
and severe storms. Indonesia may experience even more adverse impacts, including less 
food production and increased hunger. For example, a recent study that looked at assessing 
the risks of climate change on Indonesia rice production suggests that under future climate 
projections, there is a significant 30-day delay in the onset of monsoon season and a sub-
stantial decrease in precipitation later in the dry season (Nayor et al., 2007), which when 
combined with temperature increases of up to 4°C (for every 1°C increase in minimum tem-
perature, rice yields decrease by 10%; Peng et al., 2004), will lead to massive drops in rice 
production. A temperature increase beyond 2.5°C and the resulting drop in rice yield would 
incur a loss in farm-level net revenue of 9 to 25% (Lal, 2007). Besides agricultural damage, 
sea level rise might also lead to a loss of traditional resources such as fish, fishponds and 
prawn production. Therefore climate change will weaken national food security and self-
sufficiency (PEACE 2007). 

Biodiversity and ecosystem services: The IPCC states that up to 50% of Asia‟s total bio-
diversity is at risk, specifically due to climate change (Cruz et al., 2007). Climate change 
poses an additional risk to coral reefs, especially those whose habitats are already threat-
ened. In a 2000 survey, only 6 percent of Indonesia‟s coral reefs are in excellent condition, 
24 percent in good condition, and the remaining 70 percent are in fair to poor condition (John 
Hopkins University and Terangi 2003) The loss of coral reefs in Asia may be 88 per cent in 
the next 30 years because of warming sea-surface temperatures, sea level rise, and other 
added stresses. Massive coral bleaching lead to widespread loss of coral reefs and biodiver-
sity, including the fish that many Indonesians rely on for food and livelihoods. Also Indone-
sian‟s marine turtle population might be impacted by sea-level rise, increased extreme 
weather events, warming temperatures, and changes in ocean circulation and salinity pat-
terns (WWF, 2007).  
Indonesia contains some of the world‟s most endangered species and is therefore especially 
threatened by the effects of climate change. More frequent forest fires might have a signifi-
cant impact on wildlife habitat and biodiversity and translate into serious economic and do-
mestic and trans-boundary pollution consequences as well as changes in species distribu-
tion, reproduction timings, and phenology of plants (WWF, 2007).   

Coastal zones: Warming ocean temperatures, sea-level rise, and increased storms will im-
pact coastal systems by increasing coral bleaching events, changes in fish availability, inun-
dation of coast lines and mangroves, and exacerbating risks to human health affecting mil-
lions of people.  
Sea level rise will undoubtedly result in significant losses of Indonesia‟s 80,000 km of coast-
line (up to 90260 km2 until 2100, Susandi 2007) and thousands of islands and the associat-
ed marine resources (e.g., coral reefs, fisheries, mangroves, etc.) Under very conservative 
sea level rise scenarios (40cm by 2100), the annual number of people flooded in coastal 
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populations will increase. Approximately 60% of all Indonesians live in coastal areas and low-
lying coastal cities like Jakarta and Surabaya. Sea-level rise when combined with the present 
subsidence or sinking that is being observed in Jakarta Bay will result in massive impacts on 
infrastructure and businesses. Sea-level rise, reduced freshwater flows, and salt-water intru-
sion, in addition to the existing stresses primarily due to human activities threaten Indone-
sia‟s coastal mangroves (WWF 2007). 

Human health: Human health in Indonesia will be adversely affected by climate change and 
its associated effects both directly (e.g., deaths due to heat waves, floods, and storms) and 
indirectly (e.g., increases in infections and diseases and less available food). Direct effects, 
such as higher temperatures, changes in precipitation and sea-level rise can cause more 
frequent and severe heat waves, floods, extreme weather events, and prolonged droughts 
and lead to increased injury, illness, and death. Indirect effects, which are more difficult to at-
tribute to climate change, may include more widespread vector-borne infections (e.g., malar-
ia and dengue), an expansion of water-borne diseases (such as diarrhoea), an increase in 
infectious diseases, poor nutrition due to food production disruption, ill-health due to social 
dislocation and migration, and increased respiratory effects from worsening air pollution and 
burning. Rising temperatures can compound the effects of poverty and poor hygiene on bac-
terial proliferation, leading to diarrhoeal disease and endemic morbidity and mortality (WWF 
2007). 

Infrastructure: Flooding and sea-water intrusion due to sea-level rise and declining dry-
season precipitation, will seriously affect infrastructure. Much of Indonesia‟s population and 
industries infrastructure are concentrated in low lying coastal areas. Thus loss of property 
and coastal habitats might also lead to displacement of people (WWF 2007). 

It is important to notice, however, that other factors threaten the livelihoods of Indonesian‟s 
communities as well. For example resource degradation and the overexploitation of natural 
resources such as unsustainable fishing practices in association with the environmental de-
cline.  

 

Summarizing the climate change vulnerability in Indonesia, all the regions of West Sumatra, 
South Sumatra, Western Java, and Eastern Java of Indonesia are among the most vulnera-
ble regions in Southeast Asia (See figure 8, a mapping assessment of IDRC).  
  

Figure 8: Climate Change Vulnerability in Southeast Asia in 2009 (IDCR 2009) 



  
 

12 

3.2 Indonesia’s Contribution to Climate Change 

Indonesia has become one of the three largest emitters of greenhouse gases in the world 
(see Figure 9). This is largely due to the significant release of carbon dioxide from deforesta-
tion. Yearly emissions in Indonesia from energy, agriculture and waste all together are 
around 451 million tons of carbon dioxide equivalents (MtCO2e). Emissions from energy and 
industrial sectors are relatively small, but are growing very rapidly. Yet land‐use change and 
forestry (LUCF) alone is estimated to release about 2,563 MtCO2e – mostly from deforesta-
tion, as estimated by the IPCC (Baumert et al. 2005). While data on the emissions from dif-
ferent sources does vary between studies, the overall conclusion is the same. Indonesia is a 
major emitter of GHGs (PEACE, 2007). Nevertheless, looking at per capita emission Indone-
sia ranks on position 130 with 1.8 metric tons of CO2 per capita worldwide (US rank with 18.9 
metric tons of CO2 per capita on position 11), (US Department of Energy CDIAC, 2010).  

 

Indonesia is host to vast forested areas and has the third largest tropical forest. About 24 bil-
lion tons of carbon stock (BtC) are stored in vegetation and soil, and 80% of this (about 19 
BtC) is stored in the standing forest (State Ministry of Environment, 2003). But out of the 108 
million ha of forest area, almost half is in poor and degraded conditions (Department Kehu-
tanan RI, 2006). Land use change and deforestation, estimated at 2 million hectares (ha) per 
year results in the release of a large amount of Indonesia‟s carbon reservoir and has signifi-
cantly increased (Forest Watch Indonesia 2002). Indeed, the emissions from Land use, land 
use change and forestry (LULUCF), notably deforestation, account for 83% of the yearly 
emissions of greenhouse gases in Indonesia, and 34% of global LULUCF emissions 
(PEACE, 2007). Figure 10 below shows the extend of deforestation in Kalimantan up to 
2020. 

Deforestation and land conversion: The largest carbon dioxide emissions in the forestry 

sector, 74 percent come from deforestation and land conversion (LUCF), followed by forest‐
related energy consumption (23%), and the remainder is from forest‐related industrial pro-
cesses (3%). Forest fires are the main contributor of deforestation and land conversion, ac-
counting for 57%. Annually, around 2000 million tons (Mt) of CO2 are released from forests: 
600 Mt are caused by decomposition of dry peat and 1,400 Mt through annual burning sea-
son (Wetlands International 2006). Global warming will likely cause a vicious cycle by drying 
up the rainforest and peat swamps, thus increasing the risks of even more intense fires 
(PEACE, 2007). 

9% 
5% 

85% 

1% 

Energy

Agriculture

Forestry

Waste

Figure 9: GHG emission in MtCO2e in 2005 in Indonesia  

Source: PIE 2005, US EPA 2006, Houghton 
2003 

http://en.wikipedia.org/wiki/US_Department_of_Energy
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Energy sector: Emissions from non‐forestry sectors are small, in absolute and per capita 
terms, but are growing very rapidly. Current emissions from the energy sector, about 275 
MtCO2e, account for 9% of the country‟s total emissions. But these emissions from industry, 
power generation, and the transport sector are growing very rapidly in the wake of industriali-
zation and economic growth. It is expected that, with current governmental policies that pro-
mote the expansion of fossil fuels and the high barriers to clean and renewable sources of 
energy, the trend is that emissions from energy sector will continue to demonstrate a strong 
growth, tripling in the next 25 years from about 275 MtCO2e in 2003 to about 716 MtCO2e in 
2030. Improvement in energy intensity of the economy, about 2% between 2000 and 2004, 
has been offset by strong economic growth as a whole (World Resources Institute 2007). 

Agriculture and waste sector: Emissions from the agriculture and waste sectors are very 
small and insignificant globally, coming mainly from rice production. The sector is the main 
contribution of methane (CH4) and nitrous oxide (N2O) emissions. 70 per cent of the emis-
sions from the agriculture sector are generated by rice cultivation. Albeit small, greenhouse 
gas emissions from the Indonesian waste sector in 2000 ranged from 32 – 60 MtCO2e. This 
ranks Indonesia as the sixth largest emitter in the waste sector (USEPA 2006). 

  

Figure 10: Extent of deforestation in Borneo 1950-2005, and projection towards 2020 (UNEP/GRID-Arendal, 
2007)  
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4 How to Deal with Climate Change? 

Two possible coping strategies can be distinguished: adaptation to the impacts of climate 
change and mitigation of the causes (mainly greenhouse gas emissions) of climate change. 
Adaptation seeks to reduce vulnerabilities both in the short and long term. Mitigation aims at 
slowing down and eventually stopping or even reversing the global warming. Adaptation 
measures will have to be implemented regardless of the mitigation measures taken, as the 
climate system will keep changing for the coming decades due to its inertia.  

4.1 Adaptation Measures in Indonesia 

Indonesia‟s strategies to deal with climate risks are: 

Marine, coastal and fisheries sectors 

 Conduct inventory to all structures (building) in the coastal area to anticipate the im-
pact to sea level rise and high tidal wave that could impact those building and plan-
ning the effort to rearrange the coastal area which have high risk to the impact of sea 
level rise.  

 Planting mangroves or other coastal plants in the coastal area involving the communi-
ty and fisher families.  

 Implementing related integrated coastal management (ICM) with restoration of river 
water catchments area with the objective to increase the community‟s income.  

 Guidance and awareness rising to the fisherman and coastal community in general 
about early warning system on the event of climate change and the utilization of 
weather information for marine activities.  

 Development of fishing ships that is resilient to weather change and high wave as 
well as environmentally friendly equipment for capture fisheries.  

 Conduct research concerning the impact of climate change to the cultured fisheries 
and resilient fish species.  

 Formulation of a disaster strategic mitigation plan (related to extreme events such as 
tropical storms and high waves/ wave climate)  

 Collect data to conduct hazard/risk mapping of coastal areas and small islands to ex-
posure of climate change (NAP 2007). 

Agricultural sector 

 Improve data and information management: e.g. mapping monitoring of drought 
prone areas, developing a spatial and temporal early detection system for drought or 
using climate information including weather and climate forecasting to increase the 
effectiveness of agro business. 

 Management of farming activity: e.g. water efficient use by developing System Rice 
Intensification (SRI) and Integrated Plant Management (TPT) or irrigation system, in-
crease land fertility, appropriate technology to accelerate planting and implement 
good agricultural practices (GAP) to revitalize farming system. 

 Management of irrigation infrastructure: rehabilitate and improve irrigation network to 
increase cropping intensity and efficiency of water use, use of alternative water re-
sources and systems and pump mobilization trough participative movement.  

 Institutional Management: e.g. formation of working group on climate change and 
strengthen intersectional and institutional exchange. 

 Research: e.g. conducting climate change impact analysis on season shifting and re-
searching on resilient seed to climate change with high productivity  

 Socialization and Advocacy: e.g. awareness raising on climate change and its impact 
on agriculture sector as well as the governmental mitigation and adaptation policies, 
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implementing planting calendar mapping, forming an information system to prevent 
loss due to forest/land fire and developing an agricultural information system.  

 Others: e.g. developing a food diversification and agricultural product marketing poli-
cy, planning water supply for agriculture activities during dry seasons or rearrange-
ment of food production system (NAP 2007). 

Water resources 

 Conduct inventory of raw water intake locations for drinking water in river and irriga-
tion area that will be impacted by sea level rise and identify the effort to address it; 

 Conduct inventory on polluted river watersheds and rehabilitate them 

 Implement water storage facilities (e.g. reservoir or pond) in Java, Sumatra, Sulawesi, 
Maluku, Bali, NTB and NTT. 

 Continue water saving efforts  

 Increase the carrying capacity of river watersheds by preventing damage and reha-
bilitating water catchment areas through (i) land conservation by mechanic (for exam-
ple terracing) and vegetation methods, (ii) dam construction or (iii) reduce the flow 
speed and increase water absorption.  

 Institutionalize the use of weather and climate forecast information to minimise the 
risks of flood and drought trough management of reservoir and dam levels 

 Conduct geo-hydrological research for ground water basin and foster development of 
them. 

 Foster other water resources, e.g. desalination or recycling technology for drinking 
water.  

 Implement the national sustainable strategy on peat land  

 Conduct an inventory of peat land according to its characteristics  

 Rehabilitate water management in peat land area through the replacement of open 
channels with close-opened channel method (NAP 2007) 

Infrastructure sector 

 Modify standard criteria for planning, implementation, operation and maintenance of 
infrastructure due to structural fatigue by rainfall, drought or tropical storms 

 Boost sidewalks, bike roads as well as trees along the road to encourage the com-
munity to use a bicycle or walk instead using a vehicle. 

 Construct community houses with a vertical (stack) housing system  

 Consider prediction on sea level rise as well as the spatial plan to construct land 
roads (NAP 2007)  

Health sector 

 Conduct health guidance to all communities for prevention of climate change impacts 
(e.g. malaria, dengue, and other tropical diseases) trough improving sanitary facilities. 

 Conduct research to identify risk of new diseases due to changing climate boost do-
mestic production of medicine.  

 Strengthened surveillance of disease and health protection as well as the health sys-
tem itself. 

 Improve communication, information and education to increase awareness of com-
munity. 

 Develop an early warning system (NAP 2007). 

Forestry and biodiversity sector 

 Protect the forest ecosystem to ensure its richness of forest products and use as nat-
ural resource. 

 Conduct an inventory of the Indonesia‟s biodiversity and establish a genetic bank for 
plant species (NAP 2007) 
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4.1.1 Multi-/Bilateral Adaptation Projects in Indonesia (incomplete list)  

Climate Change and Sustainable Development, UNDP funded: UNDP is supporting Indone-
sia in maintaining and managing the country‟s rich environment, including Indonesia‟s vast 
marine and terrestrial biodiversity and energy resources. UNDP is working for a sustainable 
environment and development policy, which integrates climate change concerns and at the 
same time provides poverty reduction and human development (UNDP 2010a) 

Building local capacity for climate change adaptation: One example of UNDPs local climate 
change work is UNDPs focus on the vulnerable Aceh province. UNDP will, in cooperation 
with the International Centre for Aceh and Indian Ocean Studies (ICAIOS) and supported by 
the Ford Foundation, train local researchers in the Indonesian province of Aceh to become 
experts on climate risk management, including adaptation and mitigation in relation to pov-
erty. This thorough training will enable the researchers to provide information and policy ad-
vice on climate change and poverty to the local government, as well as map the future chal-
lenges of Aceh in relation to these issues. The aim is to strengthen the local government‟s 
capacity to develop environmentally sound and sustainable policies in a changing climate 
(UNDP 2010a). 

Crisis Prevention and Recovery, UNDP funded: Indonesia is one of the most disaster-prone 
countries in the world. Natural disasters threaten human development and undermine the 
achievement of the Millennium Development Goals. Social conflict is another serious devel-
opment impediment. The United Nations Development Programme (UNDP) therefore gives 
top priority to supporting Indonesia‟s crisis prevention and recovery efforts. UNDP is support-
ing Indonesia‟s long-term peace and stability through three key focus areas: (1) disaster risk 
reduction, (2) peace through development (3) disaster recovery (UNDP 2010b).  

Climate Change Programme, WWF funded: There is a strong and growing consensus that 
humans have had a role in this change, and because of this WWF helps to slow down this 
process and supports nature and communities to adapt to these changes (WWF 2010). 

Marine Programme, WWF funded: WWF-Indonesia is working with relevant stakeholders to 
create a network of Marine Protected Areas, in which communities are actively involved in 
the planning, implementation and reaping of benefits with marine conservation areas and 
fisheries management schemes (WWF 2010) 

Vulnerability and capacity assessment in West Kalimantan, Indonesia, World Vision funded: 
the project aimed at strengthening the capacity of people in poor communities, mobilizing 
them for action, supporting their adaptation of the impacts of climate change, assessing local 
wisdom, and using secondary scientific information and new methods to assess risks. New 
programming methods and standardized vulnerability assessment tools are now being rolled 
out in World Vision‟s programming (World Vision 2010). 
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4.2 Mitigation Measures in Indonesia 

Forestry and Energy are the sectors with the largest mitigation potential in Indonesia. In the 
National Action Plan Addressing Climate Change Indonesia identified therefore also energy, 
forest as well as marine and fisheries sector as priorities: 

Energy: 

To support the mitigation effort in energy sector and to achieve the optimal energy mix, three 
key points were identified: 

a. Energy diversification; 
b. Energy conservation; and 
c. Implementation of clean technology (such as Carbon Capture and Storage – CCS). 

In detail, the following activities were identified for a. Energy Diversification: 

 Mapping the potential, research and development on new energy and renewable en-
ergy that appropriate with the Indonesian characteristic 

 Giving incentive to the development and utilization of new energy and renewable en-
ergy. 

 Encourage reasonable pricing for commodities, technology and fuel by calculating 
and including social and environmental costs in the production costs and selling price  

 Encourage an economic growth path based on low pollution energy by increasing the 
use of renewable energy. 

 Conduct decentralized energy systems and boost the use local new energy and re-
newable energy. 

 Build more infrastructures for low emission technology. 

In detail, the following activities were identified for b. Energy Conservation: 

 Dissemination of Information about energy conservation to the energy consumers. 

 Incentive and disincentive through financial mechanism  

 Regulation to implement energy conservation to all user sector and implement saving 
energy standard 

 Reduce energy intensity, among other with implementation of carbon labelling in in-
dustry production. 

 Utilize science and technology to develop light weight, functional, efficient and good 
quality products. 

 Formulate and implement energy saving building standards (NAP 2007) 

Forest 

 Preventing illegal logging to reduce the release of CO2 emissions into the atmos-
phere 

 Forest and land rehabilitation to increase the capacity of carbon absorption (sink en-
hancement).and foster the resistance and adaptability to extreme climate related 
events. 

 Restructuring the forestry sector, particularly the industry and accelerate the 
development of plantation forest to increase the capacity of carbon absorption. 

 Strengthen the forest area by clarifying the forest status and boundaries with its insti-
tution, then the illegal activities could be reduced and carbons sinks increased.  

 Incentive and disincentive mechanism for local government in increasing the forest 
vegetation coverage, with monitoring and evaluation. 

 Tackling and preventing forest fire. 

 Sustainable peat land management (NAP 2007) 

Marine and Fisheries Sector  

 Mangrove and coastal vegetation planting with community involvement and increase 
at the same time their income. 
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 Coral reef rehabilitation through transplantation and artificial coral reef. 

 To expand the Marine Protection Area up to 20 million hectares in 2020. 

 Research to study the potential and to increase the CO2 absorption from marine sec-
tor by plankton, coral reef and sea weed etc (NAP 2007) 

4.2.1 Multi- /Bilateral Mitigation Projects in Indonesia (incomplete list)  

UN- REDD-Programme, funded by Norway: Indonesia holds the world‟s third largest tropical 
rainforest, but has the world‟s second largest deforestation rate. In fact, approximately 70% 
of Indonesia‟s GHG emissions are related to land degradation, inappropriate land uses, and 
land conversion. UNDP is therefore assisting Indonesia in preparing for large scale reduction 
of GHG emissions through the UN Collaborative Programme on Reducing Emissions from 
Deforestation and Forest Degradation in Developing Countries (UN-REDD Programme). UN-
REDD is a collaboration initiative between FAO, UNDP and UNEP, aiming to assist tropical 
forest countries in establishing a fair, equitable and transparent regime for reducing emis-
sions from deforestation and forest degradation (UNDP 2010a).  

Climate benefits through Ozone Layer Protection, UNDP: UNDP has been the lead agency in 
assisting Indonesia in ratifying and implementing the Montreal Protocol, which concerns the 
reduction and phasing out of substances that both threaten the ozone layer and/or cause 
climate change. The aim of an elimination of chlorofluorocarbons (CFCs) is particularly im-
portant, and notably the Government of Indonesia banned all CFC imports in 2008. The re-
duction and phasing out of hazardous and toxic substances from industrial pollution is an 
equally important aim. UNDP is additionally on track to generate large scale GHG emission 
reductions from the private sector with over 300 private companies involved in the Montreal 
Protocol project (UNDP 2010a). 

Climate Change Development Policy Loan (CC DPL) Program, World Bank funded ( US$ 
200 million): It supports the Government's policy agenda on climate change, an issue of 
growing global concern. CC DPL provides support in three core areas: (i) addressing the 
need to mitigate Indonesia's greenhouse gas emissions; (ii) enhancing adaptation and 
resiliency efforts in key sectors; and (iii) strengthening the institutions and cross-cutting policy 
framework needed for a successful climate change response. An approach that increases 
adaptive ability, builds community resilience and increases preparedness for managing 
disasters makes economic sense for Indonesia, a kind of insurance. Indonesia may also be 
able to tap into new forms of global financing to assist in this adaptation response (World 
Bank 2010). 

Indonesia Climate Change Trust Fund (ICCTF): Effective financial mechanisms are critical in 
order to attract resources on climate change mitigation and adaptation. Indonesia is currently 
in the process of operationalizing the „Indonesia Climate Change Trust Fund‟ (ICCTF), a Mul-
ti-Donor Trust Fund (MDTF) intended to fund climate change initiatives in Indonesia. The IC-
CTF is, in fact, the first nationally owned, led and administered MDTF in Indonesia. UNDP 
has been appointed as the transitional fund manager for ICCTF, and assists the Government 
in the operationalization of the fund. Several donors are already committed to contribute to 
ICCTF, such as DFID, AusAID, Norway and the US Department of Energy (UNDP 2010a). 

Kalimantan Forests and Climate Partnership (KFCP), Australian Government Initiative sup-
ported1 ($30 million over four years): Under the KFCP, Australia and Indonesia are working 
together to develop and implement a large-scale REDD demonstration activity in Central Ka-
limantan. It aims to demonstrate a credible, equitable and effective approach to reducing 

                                                

1
 With an overall funding target of $100 million, the KFCP aims to raise the remaining funding 

through contributions from, or coordinated actions with, the private sector or other donor 
countries. 
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emissions from deforestation and forest degradation, including from the degradation of peat 
lands that can inform a post-2012 global climate change agreement (KFCP 2010)  

FORCLIM, GTZ: With the Forests and Climate Change Programme (FORCLIME), Germany 
supports Indonesia's efforts to reduce greenhouse gas emissions from the forestry sector, to 
conserve forest biodiversity within the regional Heart of Borneo Initiative and to implement 
sustainable forest management for the benefit of the people. Germany's immediate action 
will focus on helping Indonesia to get ready for the implementation of a future REDD mecha-
nism ("readiness process") (GTZ 2010). 

Cool Earth Partnership, Japan (loan up to 300 million U.S. dollars): Climate Change Program 
Loan, on which the Government of Japan and the Government of Indonesia agreed, is allo-
cated for projects to reduce GHG emissions. Capital and guarantees are shared by Japan 
Bank for International Cooperation (JBIC), Nippon Export and Investment Insurance (NEXI), 
New Energy and Industrial Technology Development Organization (NEDO), and by the ADB 
Clean Energy Fund. A $300 million loan to Indonesia was provided in July 2008. 

The Central Kalimantan Peat land Project (CKPP), funded by Wetland: It is a project which 
works in one of the main degraded peat lands of the region: the ex-Mega Rice project in 
Central Kalimantan to protect the remaining peat swamp forests and restore the degraded 
peat lands in Indonesia (Wetland 2010). 

Climate Change, Pelangi Indonesia: Indonesia is highly vulnerable to climate change, thus 
development programs in various sectors must incorporate climate change issues in its plan-
ning to be better prepared. Pelangi Indonesia plays its part by mainstreaming climate change 
into national and local policies. It includes collaborations in climate change mitigation and 
adaptation activities as well as participation in international climate change negotiations. For 
example, forestry in the CDM: This research is aimed at understanding the local aspects of 
the implementation of the clean development mechanism (CDM) under the Kyoto Protocol in 
the forestry sector. The research is carried out in collaboration with local researchers in are-
as most potential to become the sites of forestry CDM projects. Three case studies were un-
dertaken in Jambi, Central Kalimantan, and Central Sulawesi partially funded by the Gov-
ernment of Finland (Pelangi 2010).  

Forest Conservation Initiative (FCI), WWF funded: The expansion of oil palm generates con-
cern among consumers and NGOs because of its environmental (e.g. burning of land while 
clearing their areas, the destruction of high conservation value forests and pollution of rivers) 
and social impacts. The FCI serves as a big challenge in Indonesia, among others due to the 
recent 2nd meeting of the Roundtable on Sustainable Palm Oil (RSPO) held in Jakarta in 
2004 which aims for the continuation of high conservation value forests (HCVF) work on the 
ground and better management practices development. WWF-Indonesia has been included 
as a member in both Steering and Organizing Committee of RSPO. WWF focuses, for ex-
ample for HCVFs, on supporting ground work inside oil plantations and also the need for de-
veloping lessons-learned and good reporting documents (WWF 2010).  

  

http://www.pelangi.or.id/programs.php?pid=3
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5 Climate Change and Disaster Risk Reduction Policy 

5.1 Climate Change Policy 

The international framework to tackle the challenge posed by climate change is specified in 
two Conventions of the United Nations: the United Nations Framework Convention on Cli-
mate Change (UNFCCC) and the Kyoto Protocol. The Convention intends to stabilize green-
house gas concentrations in the atmosphere at a level that would prevent dangerous anthro-
pogenic interference with the climate system. The Kyoto Protocol sets binding GHG emission 
reduction targets for the industrialized countries that ratified the Protocol.  

In December 2011, South Africa will host the next international climate conference of the 
United Nations which still needs to do much work left from the last negotiations in Cancun, 
Mexico 2010. The international communities agreed on a non binding Cancun Agreement 
with mixed outcomes. The positive side include the setting up of a Green Climate Fund to 
assist developing countries, a process for addressing issues of loss and damage caused by 
climate change and a registry for developing country actions to adapt to climate change and 
money to support their implementation. The decisions also recognize that current emission 
targets are not ambitious enough and that they must scale them up and provide more trans-
parency on actual progress. Several important shortcomings still remain as for example the 
question of how the future legal framework will look nor was any time-table established for 
making this decision. 

For Durban, parties need to bring the science back into the UNFCCC process and find ways 
to bridge the large “gigatonne gap” between current reduction pledges and what is scientifi-
cally required to stay below a 1.5°C average global temperature rise. This gap includes for 
example the EU‟s own current weak emissions reduction target of only 20% below 1990 lev-
els, when a science based target would require at least 40% for the EU. 

In the past, Indonesia has played an active and constructive role in the international climate 
negotiations too by hosting the 2007 COP13 UN climate conference, which developed the 
Bali Roadmap for a new global climate agreement.  

On the national level, Indonesia has given attention to environmental management since the 
early 1980s. The extent of social ecological damage up to now remains a stimulus for Indo-
nesia to take stronger initiatives in restoring and managing the environment. Although Indo-
nesia does not have any obligation to reduce its greenhouse gas emissions, it does have an 
interest in playing an active role in global efforts to tackle climate change. Indonesia ratified 
the United Nations Framework Convention on Climate Change (UNFCC) in 1994 and ratified 
the Kyoto Protocol in 2004 (NAP 2007). Indonesia submitted the First National Communica-
tion on Climate Change in 1999 to UNFCCC.  

The Ministry of Environment‟s Climate Change Division is the focal point serving as the des-
ignated national authority for the Clean Development Mechanism (CDM). A National Commit-
tee on Climate Change and a related Steering Committee were established to offer broad 
policy guidance and to make funding allocation decisions. The Steering Committee is served 
by an advisory panel and a technical committee headed by the MoE and the National Devel-
opment Planning Agency (BAPPENAS). Indonesia released its National Climate Change Ac-
tion Plan “National Action Plan Addressing Climate Change” in 2007 (ADB 2009). 

The National Action Plan covers both mitigation and adaptation as complementary activities. 
“Adaptation to climate change is a key aspect of the national development agenda, in order 
to achieve development patterns that are resilient to the impacts of current and future climate 
change “ (NAP 2007). The Plan identifies the following sectors most at risk:  

 Water resources;  

 Agriculture;  
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 Coastal, marine and fisheries;  

 Infrastructure;  

 Health;  

 Forestry and biodiversity.  

Indonesia has carried out several actions to implement the Convention and Protocol in antic-
ipation of climate change, which cover the mitigation and adaptation effort, including, among 
others (NAP 2007): 

LULUCF Sec-
tor 

 Addressing Forest Fire: (i) the Government Regulation No. 4/2001 con-
cerning Environmental Damage Control and or Environmental Pollution 
related with Forest and Land Fire. (ii) Preventive Forest Fire efforts with 
satellite monitoring, field monitoring of companies, air quality monitor-
ing, and community empowerment to change the practice of land clear-
ing from slash and burn to not using fire or controlling fire. The imple-
mentation is accompanied by the participation of communities and ap-
propriate measures e.g. increasing their or training of farmers. (iii) Es-
tablish Manggala Agni (forest fire control brigade) to monitor, prevent 
and address the forest fire. 

 Issued the Presidential Instruction No.4/2005: In this decree, the Presi-
dent has ordered to accelerate the elimination of illegal tree cutting in 
forest area and its distribution throughout the Republic of Indonesia ter-
ritory. 

 Integrated Coastal Management was implemented through mangrove 
forest planting activities in the north of Java, east coast of Sumatra and 
several provinces. The aim was to sensitize the communities, especially 
women, to the degradation of coastal vegetation which serve as carbon 
sinks, develop economic potential for ecotourism and encourage the 
use of coconut charcoal as source of energy instead of mangroves.  

 Formulation of draft Guidance for Water Conservation (absorption and 
water reservoir) and National Water Saver Partnership Movement. 

 Management of coral reef by transplanting live coral reefs from one 
place to another to accelerate the regeneration of the damaged coral 
reef. 

 Use of breakwaters to reduce erosion in coastal areas.  

 Land Rehabilitation and Reforestation: (i) National Movement for Land 
rehabilitation (Gerhan) to replant forest over 59 million ha of critical land 
in Indonesia. (ii) Toward Green Indonesia (MIH), has run as a program 
from 2006 to increase the coverage of vegetation (improvement of wa-
ter management, soil and coastal stabilization), energy conservation 
and atmospheric protection.  

 Management of Peat Land: (i) Presidential Instruction No. 2/2007 con-
cerning Revitalization and Rehabilitation of Sustainable Peat Land. (ii) 
Draft formulation on Sustainable Peat Land Management. (iii) Ministry 
of Environment conducted an inventory and mapping of peat character-
istics. (iiii) Peat land restoration by damming channels to increase and 
maintain their water level. 

 River watershed programs stated that 472 river watersheds should be 
addressed. 

 The Heart of Borneo (22 million ha of tropical rain forest in Kalimantan 
(Indonesia, Malaysia and Brunei Darussalam)) declaration was signed 
in 2007 by all three countries‟ and included the commitment to manage 
the Kalimantan forest region sustainably. 

 Improvement of land policy results indirectly in a reduction of GHG 
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emissions through the decrease of forest degradation and deforesta-
tion.  

Marine Sector  The APEC Marine and Fisheries Ministerial Meeting in Bali in Septem-
ber 2005 adopted the “Bali Plan of Action” which anticipates the impacts 
of climate change to national development of marine resources. 

 In 2007 at APEC Summit in Australia, the 21 leaders of the APEC 
members supported the”Coral Triangle Initiative” (CTI) with the main 
objective to adapt to climate change through conservation and preserv-
ing 75,000 km2 coral reefs in six countries. 

 For “semi-enclosed water”, according to United Nations Convention on 
the Law of the Seas 1982 (UNCLOS-1982) supports a cooperation be-
tween Indonesia, Australia and Timor Leste to conserve the marine and 
eco-system in the Arafura and Timor Seas. 

 With the Sulu-Sulawesi Marine Eco-region (SSME) program Indonesia 
and Malaysia cooperate for marine conservation. 

Energy Sector  Act N0. 17/2006 to give free or reduced import tax for clean technology 
equipment 

 Presidential Instruction No. 10/2005 and Regulation No. 0031/2005 to 
regulate energy saving,  

 Presidential Instruction No. 1/2006 concerning Supply and Application 
of Biofuel as alternative fuel. 

 Presidential regulation No. 5/2006 concerning National Energy Policy 

 Regulation No. 1122K/30/MEM/2002 regarding Small Scale Power 
Plant respectively Regulation No. 002/2006 regarding Medium Scale 
Power Plant using renewable energy 

 Regulation No. 0002/2004 regarding the policy on renewable energy 
development and energy conservation 

 Monitoring of Air Pollution emission from industry sector with motor ve-
hicle emission test. 

 Rural Energy Self Sufficient Program for energy sources by using hydro 
or solar power plant.  

 Implementation of Cleaner Production Program (CPEE) and Energy Ef-
ficiency in industry sector (e.g. cement, steel or fertilizer) 

 Regulate and Ban the import of environmentally unfriendly goods.  

 Regulation No.7/2007 regarding static source emission standard for 
boiler 

Capacity 
Building 

 To encourage CDM project activities in Indonesia, CDM training activi-
ties have been conducted for key stakeholders.  

 Establish climate field schools in 25 provinces to increase farmers‟ un-
derstanding of climate information and its application. A climate field 
school has been established in Indramayu. 

Under the Kyoto Protocol, developing countries are encouraged to contribute to emission re-
ductions through trading of emissions rights. The Clean Development Mechanism (CDM) al-
lows mitigation projects in developing countries to earn certified emission reduction (CER) 
credits, which can be sold to industrialized countries to help them meet their emission tar-
gets. This mechanism aims at stimulating sustainable development and emission reductions 
in developing countries.  

The National Commission on the Clean Development Mechanism was set up in 2005 as the 
designated national authority (DNA). The commission is responsible for issuing approval let-
ters to CDM project proposals that fulfil Indonesia's sustainable development criteria. The 
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commission consists of representatives of nine government agencies. In the middle of Janu-
ary 2011, 48 CDM projects were registered and 49 at validation in Indonesia. Out of the reg-
istered project are 23 methane avoidance projects (most waste water recovery), 8 biomass 
energy and 6 landfill gas projects. For more information about CDM in Indonesia, please 
view http://dna-cdm.menlh.go.id/. 

5.2 Disaster Risk Reduction Policy 

Disaster risk reduction is about putting in place measures to limit the negative impacts of 
natural disasters, especially the frequent medium-scale disasters that continually erode the 
development gains of communities. Disaster risk reduction activities reduce the likelihood of 
a disaster occurring (through things like flood protection mechanisms, livelihood diversifica-
tion, safe building practices), or/and strengthen community‟s ability to respond and cope with 
a disaster (disaster preparedness activities- like cyclone shelters or evacuation routes).  

Disaster risk reduction integrates the physical conditions of a hazard with the social and eco-
nomic factors affecting a community's vulnerability and resilience. Thus it is often similar and 
strongly linked to climate change adaptation. Both disaster risk reduction and climate change 
adaptation aim to minimise the impact of natural hazards, including extreme weather events.  

Building communities' resilience to natural disasters and climate change is critical to devel-
opment. Therefore many governments, development agencies and community groups are 
integrating climate change adaptation into disaster risk reduction.  

Indonesia linked the adaptation agenda to address climate change with the National Action 
Plan on Reduction of Disaster Risk (RAN-PRB) (NAP 2007). 

Indonesia's disaster management landscape changed significantly following the 2004 Indian 
Ocean tsunami and its 2005 commitment to the Hyogo Framework for Action 2005-2015. 
During this time, the world's countries, including Indonesia, recognised that responding to 
disasters is not enough - more must be done to reduce the risk of these disasters occurring. 
Investing in disaster risk reduction not only saves lives and livelihoods - it helps reduce the 
costs involved in responding to disasters, can offer a measure of protection to developing 
economies, and helps safeguard critical infrastructure (AIFDR 2010). 

In 2007 Indonesia passed its first Disaster Management Law (24/2007), which outlines the 
many roles and responsibilities of the Government of Indonesia, sub-national governments 
and individuals in protecting the country from natural disasters. As part of this law, the Indo-
nesian National Disaster Management Agency, Badan Nasional Penanggulangan Bencana, 
(BNPB), was formed and given responsibility of taking this law forward. The key government 
and community sector partners of BNPB, such as the National Platform for Disaster Risk Re-
duction, work with BNPB to achieve the mitigation and risk reduction components of this law 
through the implementation of the National Action Plan for Disaster Risk Reduction (2010-
2013) and the Disaster Management Plan (2010-2014) (AIFDR 2010).  

  

http://dna-cdm.menlh.go.id/
http://www.unisdr.org/eng/hfa/hfa.htm
http://www.bakornaspb.go.id/website/
http://www.bakornaspb.go.id/website/
http://www.bakornaspb.go.id/website/
http://www.planasprb.net/
http://www.planasprb.net/
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