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Keynote Speech

President of the Republic of Indonesia

on the Publication of National Action Plan to Combat Climate Change

My fellow countrymen and women,

In recent years, humans have faced a global threat that was never faced by earl�er 
generat�ons. Global warm�ng has led to cl�mate change that �s already �mpact�ng on 
the phys�cal and b�olog�cal systems of our earth. H�gher temperatures have started 
to melt the �ce-caps of the north and south pole. Sea levels have started to r�se and 
to threaten coastal areas and the�r �nhab�tants. In some places �n Indones�a, th�s r�se 
measures 8 mm per year. Our country cons�sts of not less than 17,500 �slands w�th a 
coastl�ne of 81,000 km. The major�ty of our populat�on l�ves �n coastal area – around 
65% of the populat�on of Java l�ves �n coastal reg�ons, for example. Indones�ans are 
therefore vulnerable to the �mpacts of cl�mate change. Cl�mate change has also 
changed the pattern of ra�nfall and evaporat�on w�th the potent�al to cause floods �n 
some places and drought �n others. Th�s �ssue therefore threatens l�vel�hoods �n our 
country – both agr�culture and fisher�es.

As a country that �s vulnerable to the�r �mpacts, �t �s �mportant for Indones�a to m�t�gate 
global warm�ng and cl�mate change. Indones�a would therefore reduce greenhouse 
gas (GHG) em�ss�ons from the energy sector, and from land use, land-use change and 
forestry (LULUCF), wh�le also �ncreas�ng carbon sequestrat�on. Indones�a recogn�ses 
that we cannot ach�eve th�s by ourselves. To avo�d or slow cl�mate change Indones�a 
calls on developed countr�es to fulfil the�r comm�tments to reduce GHG em�ss�ons. In 
th�s way, Indones�a �s ready to work together b�laterally or mult�laterally w�th other 
countr�es to tackle cl�mate change.

Efforts to control cl�mate change cannot be separated from econom�c development 
and poverty allev�at�on. People that have met the�r econom�c needs w�ll be better 
placed to protect the env�ronment. Because of th�s a development strategy that focuses 
on econom�c growth (pro-growth), poverty allev�at�on (pro-poor), and employment 
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opportun�t�es (pro-job), comb�ned w�th env�ronmental protect�on (pro-environment) 
creates the bas�s for susta�nable development. 

My fellow countrymen and women,

It �s now the t�me to reform the patterns of development that we are used to. The 
env�ronmental parad�gm should be �nternal�sed �n all development sectors, �nclud�ng 
the energy sector, forest and resource management, agr�culture and farm�ng, spat�al 
plann�ng and �nfrastructure. Those �nst�tut�ons that are respons�ble for cl�mate change 
m�t�gat�on and adaptat�on must coord�nate rap�dly and systemat�cally. We must leave 
old patterns of development and change to susta�nable development. We cannot 
blame nature’s response �f we do not take act�on to avo�d atmospher�c damage and 
thus exacerbate cl�mate change. 

Th�s Nat�onal Act�on Plan �s a dynam�c pol�cy �nstrument that w�ll therefore per�od�cally 
need evaluat�on, renewal and �mprovement, �n response to the dynam�c of cl�mate 
change �tself. I hope that th�s Nat�onal Act�on Plan can be �mplemented well and serve 
as a gu�de for all sectors, �n the centre and the reg�ons, �n �mplement�ng development, 
now and �n the future. Because of th�s the Nat�onal Act�on Plan must be �ncorporated 
�nto the Long Term Development Act�on Plan 2005-2025 and the Med�um Term 
Development Act�on Plan.

I hope God g�ves strength and ab�l�ty to the Indones�an people to str�ve to combat 
the �mpacts of cl�mate change, work�ng together w�th the people of other nat�ons to 
tackle �ts causes. Amen.

Jakarta, November 2007
Pres�dent of the Republ�c of Indones�a

Dr. H. Sus�lo Bambang Yudhoyono
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CHAPTER I

BACKGROUND

The most recent report from the Inter-governmental Panel on Cl�mate Change 
(IPCC 2007) shows that eleven of the twelve hottest years s�nce 1850 have 
occurred dur�ng the last twelve years.  The �ncrease of average temperature 
from 1850-1899 to 2001-2005 has been 0.760C.  Global sea level �ncreased at 
an average rate of 1.8 mm per year over the per�od 1961 to 2003.  The �ncrease 
of sea level recorded over the 20th century �s est�mated at about 0.17 m.  The 
IPCC report also stated that human act�v�t�es have contr�buted to global 
warm�ng s�nce the m�ddle of 20th century.  Th�s global warm�ng w�ll cont�nue 
to �ncrease at a faster rate �n the 21st century �f there �s no effort to address �t. 

Global warm�ng causes cl�mate change and �ncreases the frequency and 
�ntens�ty of extreme weather events.  The IPPC concluded that global warm�ng 
could cause s�gn�ficant change to b�olog�cal and phys�cal systems, such as an 
�ncrease �n trop�cal cyclone �ntens�ty, changes �n prec�p�tat�on pattern, sal�n�ty 
of the sea, w�nd pattern, the reproduct�ve per�od of an�mals and plants, 
spec�es d�str�but�on and populat�on, ep�dem�cs, and also �nfluence var�ous 
ecosystems �n h�gh lat�tude (�nclud�ng the Arct�c and Antarct�c), h�gh alt�tude 
locat�ons, as well as coastal ecosystems.

Based on the occurrence of d�sasters recorded �n OFDA/CRED Internat�onal 
D�saster Database (2007), the ten b�ggest d�saster events �n Indones�a over 
the per�od 1907 to 2007 occurred after 1990 and most of these d�sasters were 
weather-related, part�cularly flood�ng, followed by drought, forest fire and 
the �ncrease of endem�c d�seases.  These show that weather-related d�sasters 
have been �ncreas�ng �n terms of the�r frequency and �ntens�ty.  Econom�c 
losses from the ten b�ggest d�sasters were almost 26 b�ll�on USD, around 70% 
of wh�ch can be attr�buted to the cl�mate.

Accord�ng to the World D�saster Report (2001), global econom�c losses due 
to cl�mate d�saster events have �ncreased 14 t�mes compared to the 1950s, 
reach�ng 50-100 b�ll�on USD per annum.  S�m�larly, the number of deaths 
because of cl�mate-related d�sasters have also �ncreased 50% per decade.  
If global warm�ng cont�nues and no adaptat�on effort �s made, then �t �s 
expected that by the year 2050, econom�c losses due to cl�mate change w�ll 
�ncrease to 300 b�ll�on USD per annum and the number of death could reach 
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100 thousand per year (SEI, IUCN and IISD, 2001).  Early �mplementat�on of 
adaptat�on efforts could reduce s�gn�ficantly the losses caused by cl�mate 
change.  Research has shown that every 1 USD spent on adaptat�on could 
save about 7 USD cost that has to be spent on restorat�on because of the 
�mpact of cl�mate d�sasters (B�emans et. al., 2006).

Cl�mate change w�ll also cause soc�al, populat�on and cultural change.  Var�ous 
soc�al stud�es found that patterns of soc�al relat�onsh�p are related closely to 
cl�mate patterns - �n other words, soc�al and cultural patterns are d�rectly 
�nfluenced by local cl�mat�c cond�t�ons.

The explanat�on above shows that a systemat�c and �ntegrated effort by the 
global commun�ty to reduce the rate of global warm�ng, comb�ned w�th 
efforts to �ncrease the cop�ng capac�ty towards cl�mate change has become 
necessary.  Fundamental changes to the development plann�ng system are 
therefore needed.  The present and future cl�mate should become one of the 
ma�n factors �n determ�n�ng the bas�c plan of nat�onal development, for the 
short, med�um and long term.

Address�ng cl�mate change �n the context of development requ�res effect�ve 
cl�mate change m�t�gat�on, and also a development system that �s res�l�ent 
to long-term cl�mate change �mpacts. Th�s effort requ�res a cross-sectoral 
approach at nat�onal, reg�onal and local level.  Adaptat�on efforts must be 
comb�ned w�th m�t�gat�on, because adaptat�on w�ll not be effect�ve �f the 
rate of cl�mate change exceeds adaptat�on capab�l�ty. M�t�gat�on �s an effort 
to reduce green house gas em�ss�ons from var�ous sources and �ncrease the�r 
absorpt�on by var�ous s�nks, thus reduc�ng the burden of cl�mate change 
�mpacts on future generat�ons.

1.1  Objective

The object�ve �n formulat�ng a Nat�onal Act�on Plan to address cl�mate 
change �s for �t to be used as gu�dance to var�ous �nst�tut�ons �n carry�ng out 
a coord�nated and �ntegrated effort to tackle cl�mate change.  Address�ng the 
�mpact of cl�mate change should not be conducted by a few sectors only.  Good 
coord�nat�on between sectors �s essent�al to ensure the success of cl�mate 
change m�t�gat�on and adaptat�on efforts �n Indones�a.  Cl�mate change and 
�ts �mpacts are complex and dynam�c problems. The Nat�onal Act�on Plan 
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must therefore be cont�nuously evaluated and �mproved per�od�cally by 
var�ous stakeholders.

1.2  Indonesia in the context of Climate Change

The Republ�c of Indones�a �s the largest arch�pelag�c state �n the world, 
cons�st�ng of five major �slands and about 30 smaller groups of �slands, 
totall�ng some 17,500 �slands. It �s s�tuated between 06°08’ N and - 11°15’ S, 
and between 94°45’ - 141°05’ E.  Indones�a cons�st of 3.1 m�ll�on km2 of sea 
(62% of the total area) and about 2 m�ll�on km2 of land area (38% of the 
total area), w�th the shorel�ne length of 81.000 km. If the Exclus�ve Econom�c 
Zone w�th an area of 2.7 m�ll�on km2 �s �ncluded than the total jur�sd�ct�on of 
Indones�a �s 7.8 m�ll�on km2.

Most of the �slands of Indones�a are vulnerable to earthquakes and h�gh 
waves.  Th�s �s due tothe pos�t�on of Indones�a, wh�ch �s s�tuated between two 
shelves, namely the Sunda Shelf, an extens�on of the As�an land mass and the 
Arafura-Sahul Shelf, part of the comb�ned Austral�an and New Gu�nean land 
mass. These two shelves separate the Islands �nto three group of �slands: Java, 
Sumatra and Kal�mantan, wh�ch are located w�th�n the Sunda Shelf, that starts 
from the coast of Malays�a and Indo Ch�na.  The depth of the seas on th�s shelf 
�s not more than 233 m.  The sea around Ir�an Jaya and Aru �slands, wh�ch are 
on the Sahul –Arafura Shelf, has a depth of around 233 m. The sea surround�ng 
the �sland groups of Nusa Tenggara, Maluku and Sulawes�, wh�ch are s�tuated 
between the Sunda and Sahul- Arafura Shelves, has a depth of over 5000 m.

Indones�a, w�th �ts huge number of �slands and vast coastl�ne, has a very h�gh 
coastal populat�on  - 65% of the populat�on of Java l�ve �n the coastal reg�on, 
for example. Th�s makes them part�cularly vulnerable to cl�mate change 
�mpacts such as sea-level r�se. Indones�a also has extens�ve forest area but 
at the same t�me faces the threat of forest damage and �s prone to natural 
d�sasters (volcan�c and tecton�c earthquake, tsunam�, etc.) and extreme 
weather events (long dry season and floods). Furthermore, �t also has h�gh 
levels of urban pollut�on, frag�le ecosystems such as mounta�n area and peat 
land, w�th econom�c act�v�t�es that are st�ll very dependent on foss�l fuel and 
forest products and has d�fficult�es �n sh�ft�ng to alternat�ve fuels.

In general global cl�mate change models forecast that all of the Indones�an 
reg�on w�ll face an �ncrease of temperature (though at a lower rate than the 
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subtrop�cal reg�on).  For example, Jakarta �n July w�ll exper�ence temperature 
�ncrease of 1.42oC every hundred years wh�le �n January th�s figure 1.04oC. 
Furthermore, �n the Indones�an reg�on south of equator (such as Java and 
Bal�) the beg�nn�ng of ra�ny season on average w�ll retreat and the �ntens�ty 
of ra�nfall dur�ng the ra�ny season w�ll �ncrease, wh�le dur�ng the dry season 
the ra�nfall w�ll decrease.  Therefore the r�sk of flood and drought w�ll �ncrease.  
The oppos�te �s projected to occur for ra�nfall patterns north of equator.  
Sea levels are also chang�ng.  Research conducted �n var�ous locat�ons �n 
Indones�a shows that the sea level has r�sen 8 mm per year (Bakosurtanal, 
2002).  If greenhouse gas em�ss�ons are not reduced, then �t �s expected that 
the sea level could r�se 60 cm by the year 2070 (ADB, 1994).

Over past four decades, weather-related d�sasters such as flood, drought, 
storm, landsl�de and forest fire have caused much loss of l�fe and l�vel�hood, 
destroy�ng econom�c and soc�al �nfrastructure as well as caus�ng env�ronmental 
damage.  In many places �n the world, the frequenc�es and �ntens�t�es of these 
d�sasters have tended to �ncrease (S�vakumar, 2005).  Flood and storm w�nds 
cause 70% the total d�saster and the rema�n�ng 30% �s caused by drought, 
landsl�de, forest fire, heat wave damage, etc.

Based on the last 10 years (1993-2002) of mon�tor�ng of r�ce cult�vat�on, 
conducted by the Department of Agr�culture, the average area of agr�cultural 
land affected by drought has reached 220,380 hectare, w�th harvest fa�lure 
over 43,434 ha, equ�valent to the loss of 190,000 ton of dr�ed gra�n.  Wh�le the 
area �mpacted by flood�ng �s 158,787 ha w�th the harvest fa�lure �n 39,312 
ha (equ�valent to 174,000 ton dr�ed gra�n) (R�zald�, 2003).  Accord�ng to the 
Agr�culture Department, �n January-July 2007, the area of agr�cultural land 
that exper�enced drought was 268,518 ha, w�th 17,187 of �t suffer�ng harvest 
fa�lure.  The result �s a reduct�on of r�ce product�on of 91,091 ton of dr�ed 
gra�n.

In Indones�a, there were 1,429 d�sasters �n the per�od of 2003-2005 and 
53.3% of these were related to hydro-meteorology (Nat�onal Development 
Plann�ng Agency and Nat�onal Coord�nat�on Body for D�saster Management, 
2006).  Flood�ng �s the most frequent w�th 34%, followed by landsl�de (16%).  
Cl�mate change �s l�kely to cause extremes of drought and ra�nfall that w�ll 
create b�gger r�sk of cl�mate d�saster (Trenberth and Houghton, 1996; IPCC, 
2007; Indones�a Country Report, 2007). The Un�ted Nat�ons Office for the 
Coord�nat�on of Human�tar�an Affa�rs report (2006) �nd�cates that Indones�a �s 
one of the countr�es vulnerable to cl�mate change related d�sasters.
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The decrease of ra�nfall because of cl�mate var�ab�l�ty and seasonal var�at�on 
w�th the �ncrease of temperature, has s�gn�ficant effects on water reserves. In 
El N�ño years, the water volume �n reservo�rs has decreased s�gn�ficantly (far 
below normal level), part�cularly dur�ng the dry seasons (June-September).  
Many power plants have produced electr�c�ty below normal capac�ty �n 
these years.  Data from 8 reservo�rs (4 small reservo�rs and 4 large reservo�rs 
�n Java) have shown that dur�ng the El N�ño years of 1994, 1997, 2002, 2003, 
2004 and 2006, most of the power plants operat�ng w�th these 8 reservo�rs 
have produced electr�c�ty below the�r normal capac�t�es (Indones�a Country 
Report, 2007).

The �ncrease of sea surface temperature, part�cularly dur�ng the 1997 El N�ño, 
has caused ser�ous problems to coral reef ecosystems.  Wetlands Internat�onal 
(Burke et al., 2002) reports that the 1997 El N�ño destroyed about 18% of the 
coral reef ecosystem �n Southeast As�a. Coral bleach�ng occurred �n many 
places such as East Sumatra, Java, Bal� and Lombok. In the Ser�bu �slands 
about 90 – 95% of coral reefs at the depth of 25 m have exper�enced coral 
bleach�ng.

Weather var�at�on such as the El N�ño – Southern Osc�llat�on (ENSO) has 
contr�buted to the spread of d�seases such as malar�a, dengue fever, d�arrhea, 
cholera and other vector-borne d�seases. The World Health Organ�zat�on 
(WHO) has found that the spread of malar�a �s tr�ggered by above-normal 
ra�nfall and also �nfluenced by unstable weather trans�t�ons such as rap�d 
changes from heavy ra�nfall to hot sunny days. Th�s cond�t�on �ncreases the 
rate of mosqu�to breed�ng.

Long dry season Photo Ist�mewa
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In Indones�a the �ncrease of ra�nfall above normal level occur part�cularly 
dur�ng La N�ña years (wet years).  Dengue fever cases also �ncrease s�gn�ficantly 
dur�ng these per�ods.  The �nc�dence of dengue fever �n several b�g c�t�es 
�n Java has �ncreased cons�stently, based on the 1992 to 2005 per�od data 
(Indones�a Country Report, 2007).

Accord�ng to the Department of Mar�ne Affa�rs and F�sher�es, �n just two years 
(2005-2007), Indones�a has lost 24 small �slands: three �n Nanggroe Aceh 
Darussalam (NAD), three �n North Sumatra, three �n Papua, five �n R�au Islands, 
two �n west Java, one �n South Sulawes�, and seven �n the reg�on of Ser�bu 
Islands, Jakarta.  Most of these �slands are lost because of eros�on, worsened 
by commerc�al m�n�ng act�v�ty. In add�t�on, the Aceh tsunam� �n 2004 also 
destroyed three local small �slands. The loss of these �slands, part�cularly 
along the boundary w�th other States w�ll have legal �mpact that w�ll harm 
Indones�a.  The loss of these �slands (or�g�nally used as a reference po�nt for 
the boundary between Indones�a and other States) w�ll reduce the area of 
Indones�an seas.  

The d�verse ecosystems �n Indones�a �nfluence the cultural character�st�cs 
of the commun�ty. H�ghland and lowland commun�t�es have d�fferent 
character�st�cs, for example.  These features are closely related to geograph�c 
and ecolog�cal character�st�cs.  The fundamental changes to the m�cro cl�mate 
pattern and the water ava�lab�l�ty w�ll �nfluence the soc�al system and the 
patterns of �nteract�on of the local commun�ty. The ant�c�pat�on of cl�mate 
change �n var�ous Indones�an reg�ons should therefore become an �mportant 
cons�derat�on �n every step of adaptat�on and m�t�gat�on of cl�mate change.

1.3   The State of Indonesian’s Social – Ecological Crisis

The accumulat�on of ecolog�cal damage over the last generat�on has sent a 
dangerous s�gnal. Econom�c management w�thout any cons�derat�on of �ts 
soc�al and ecolog�cal �mpl�cat�ons contr�butes to the loss of human safety and 
soc�al secur�ty. 

In add�t�on, fundamental ecolog�cal changes are also �nfluenc�ng the bas�c 
patterns of soc�al �nteract�on.  Agr�cultural land convers�on to non agr�culture 
land results �n the development of publ�c act�v�t�es that do not have a 



7

commun�ty econom�c h�stor�cal base, and th�s has apparently accelerated 
ecolog�cal damage �n var�ous areas of Indones�a.

1.3.1   Management of Space and Natural Resources

Over th�s t�me the management of development processes has not yet used 
a str�ct account�ng model that ensures the secur�ty of space, land, water and 
all �ts publ�c resources. In add�t�on, �nst�tut�onal and �nd�v�dual pract�ces 
regard�ng land use and natural resources are subject to sectoral st�pulat�ons 
that are not well �mplemented or evaluated at local and central levels.  W�th 
those two weaknesses, there has unt�l now been a deepen�ng and extens�on 
of the cr�s�s that not only covers the Land Use, Land-Use Change and Forestry 
(LULUCF) as determ�ne by Kyoto Protocol but also cover the scarc�ty and 
confl�ct of �nterest over r�ghts and access to land, water and local natural 
resources �nclud�ng m�n�ng mater�als, forest and mar�ne b�omass, as well as 
reg�onal �nfrastructures.

1.3.1.1  The Agrarian Crisis

Food product�on lands, for example cont�nue to decrease because of 
convers�on from �rr�gated lands to �ndustry or urban funct�ons.  Forest 
land w�th �ts var�ety of land t�tles, and w�th �ts use defined by government 
regulat�ons has become a complex field of confl�ct of �nterest. These are 
also m�rrored �n the worsen�ng ava�lab�l�ty of soc�al-econom�c requ�rement 
of food producers, because of the concentrat�on of land t�tle, pressure on 
the exchange value of rural product along w�th the �nd�rect �mpact of the 
�mplementat�on of unsu�table sector pol�cy, among other reasons.  The scale 
of th�s agrar�an cr�s�s has become one of the most �mportant contr�butory 
factors underly�ng the �ncrease of env�ronmental damage �n general. For 
central urban settlements, part�cularly �n b�g c�t�es and secondary c�t�es, the 
fa�lure to control the ut�l�zat�on and ownersh�p of the c�ty’s land and the c�ty’s 
fr�nge land have compl�cated efforts to allocate land to accommodate the 
need for extens�on of c�ty and �ndustry �nfrastructure. C�ty expans�on �tself 
has cleared away areas w�th v�tal and cr�t�cal ecosystems for the susta�nab�l�ty 
of local hydrology.  The best example of th�s �s the fa�lure to control the 
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development �n the green zone for water catchment �n Puncak, Bogor, West 
Java.  Th�s �s not an �solated case, �n var�ous forms �t also occurs �n other areas 
�n Java and other ma�n �slands.  The r�chness of natural resources themselves 
has created complex problems, such as has occurred �n the �slands outs�de 
Java.  The�r explo�tat�on frequently creates an expens�ve soc�al and ecolog�cal 
�mpact on the local commun�ty as well as to the �ntegr�ty of local ecosystems.  
The form of extens�ve �ndustr�al forest explo�tat�on that has occurred �n the 
ma�n �slands such as Kal�mantan and Sumatra has caused a cr�s�s that �s 
very d�fficult to restore. Although over th�s t�me �t has been controlled w�th 
var�ous regulat�ons and mon�tor�ng and control �nstruments, the �ndustr�al-
scale explo�tat�on has an �mportant role �n the deforestat�on process and 
the emergence of �llegal forest product product�on reg�mes that are more 
d�fficult to control.

1.3.1.2  Water Resource Crisis

It can not be den�ed that water �s very �mportant for l�vel�hoods.  Lack of access 
to dr�nk�ng water and san�tat�on, along w�th bad env�ronmental cond�t�ons 
have a dangerous �mpact on the human health. S�m�larly, the ava�lab�l�ty 
of water for food product�on �s also a very �mportant contr�butor to food 
secur�ty.

Cl�mate change Photo Ist�mewa
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Accord�ng to data from the Env�ronmental Status Report (2002), Indones�an 
water consumpt�on �s around 3,169x106 m3, w�th project�ons that by 2000 
consumpt�on w�ll be about 6,114x106 m3, and 8,903x106 m3 by 2015, w�th 
the percentage of �ts �ncrease between 10% per year (1990-2000) and 6,67% 
per year (2000-2015)..  Based on calculat�ons made by D�rectorate General of 
Water Resource, Java (w�th h�gh populat�on and h�gh �ndustr�al act�v�t�es), Bal� 
and East Nusa Tenggara already suffer water defic�t.  Th�s defic�t w�ll �ncrease 
�n l�ne w�th the �ncrease of populat�on and econom�c act�v�t�es.

The ava�lab�l�ty of water, for var�ous needs of the domest�c/human settlement 
sector, agr�culture, fisher�es, an�mal husbandry, �ndustry and env�ronment �s 
very dependent on the cl�mate, so �t �s very vulnerable to cl�mate change.  The 
total water collect�on fac�l�t�es (reservo�rs, ponds etc.), w�th total capac�ty of 
around 5% of run-off, �s only able to guarantee supply to about 10% (700,000 
ha) of the total area of the ex�st�ng �rr�gated network.  The supply of clean 
water through new p�p�ng system only covers about 37% of the urban 
populat�on and about 8% of the rural populat�on.  The rest �s suppl�ed by the 
use of groundwater, part�cularly shallow ground water, thus �t �s vulnerable, 
both �n terms of quant�ty and qual�ty, part�cularly dur�ng the dry season.  
Because water supply from surface water �s not suffic�ent to fulfill the water 
need of �ndustr�al act�v�t�es, many �ndustr�es use deep groundwater resources.  
The excess�ve use of ground water (over the supply capac�ty) causes land 
subs�dence that creates areas vulnerable to flood and salt water �ntrus�on.  
The key solut�on �s suffic�ent budget allocat�on to bu�ld water resource 
�nfrastructure together w�th the pol�c�es to manage the use of groundwater 
cons�stently.  

Fundamental changes to water resources w�ll also cause change �n soc�al 
systems. The area that at present �s recogn�zed as hav�ng an abundance of 
water w�ll exper�ence major change.  Th�s w�ll tend to �ncrease the change �n 
the pattern of act�v�t�es from agr�culture to non agr�cultural act�v�ty as well as 
an �ncrease of m�grat�on rate from rural area to sem�-urban and urban area.

Water resources are under threat because of the �ncreased degradat�on of 
r�ver watershed area that reduces the quant�ty and qual�ty of r�ver flow. In 
1984 the number of cr�t�cal water catchments was 22, and now �t �s 62. Th�s 
�s due to factors �nclud�ng: forest clear�ng and land management pract�ces 
�n the upper r�ver areas that creates sed�mentat�on �n the downstream r�ver 
area; pollut�on and �ndustr�al, domest�c, agr�culture and sol�d waste, as well 
as pollut�on and m�n�ng pract�ces on land as well as on the water/r�ver body.  
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Th�s results �n flood�ng dur�ng the ra�ny season and drought dur�ng the dry 
season.

Pollut�on of r�ver water �s already at a dangerous level.  Based on the water 
qual�ty cr�ter�a �n year 2001/2002, none of the r�vers �n Indones�a sat�sfy  the 
1st-Class and 2nd-Class of the qual�ty standard, espec�ally �n the downstream 
sect�on wh�ch was dom�nated by the 3rd Class.  The low d�scharge of the r�ver 
dur�ng the dry season also results �n poor water qual�ty because of pollut�on.  
Th�s cond�t�on w�ll be worsened by the �mpact of cl�mate change that tends 
to �ncrease the �ntens�ty of the ra�nfall dur�ng the ra�ny season and decreases 
the ra�nfall sharply dur�ng dry season, as well as lengthen�ng the per�od of 
dry season.

In general, cl�mate change w�ll �nfluence a number of weather parameters 
�nclud�ng: temperature, ra�nfall, pressure, hum�d�ty, w�nd speed and d�rect�on, 
cloud cond�t�on and solar rad�at�on.  The change of ra�nfall w�ll effect water-
related sectors, such as water resources, agr�culture, �nfrastructure (�nclude 
settlement, transportat�on, hydro power plant and spat�al plan�ng), fisher�es, 
swamp and peat as well as coastal areas.

The �mpacts of cl�mate change on water-related sectors are, among others:
•	 Increas�ng the occurrence of extreme weather that has the potent�al to 

cause flood, landsl�de and drought. These w�ll �ncrease the damage to 
�nfrastructure; reduce food product�on, lead to �nd�v�dual property loss 
and human casualt�es, �nclud�ng the threat of storm and h�gh waves that 
w�ll endanger the safety of sh�pp�ng.  The threat of storms could also 
create refugees from populat�ons l�v�ng �n low-ly�ng areas, coastal areas 
and small �slands;

• Decrease the contr�but�on of hydro power to the total supply of energy;
• Increase the coastal length that exper�ence eros�on;
• The threat of salt water �ntrus�on could cause:

− Reduced qual�ty and quant�ty of fresh water supply dur�ng dry season 
that w�ll �ncrease the process�ng cost for dr�nk�ng water;

− Threat of salt water �ntrus�on to the sources of dr�nk�ng water (water 
�ntake s�tes �n r�vers) because of sea level r�se;

− Damage to the funct�on of r�ce field as agr�culture land and also 
damage the funct�on of the r�ver as fresh water resource;

− Damage to the structure of bu�ld�ngs;
− Reduced fishery product�on due to lack of fresh water supply, 

espec�ally dur�ng dry season;
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− Soc�al, economy and env�ronmental problems �n the affected area.
• D�srupt�on to �nland water transportat�on �n Kal�mantan, because the 

decrease of r�ver water level dur�ng dry season w�ll prevent the passage 
of large sh�ps;

• Increased probab�l�ty of fire on peat land because of h�gher temperature 
and lower ra�nfall dur�ng the dry season;

• Threaten mangrove hab�tat and coral reef as well as fish populat�on �n 
Indones�an waters.

• Increase the threat to b�od�vers�ty because of changes �n land use and 
vegetat�on coverage and the �ncrease of human populat�on.

• Increased threat of d�sease such as malar�a, dengue fever, cholera and 
others.

1.3.1.3  Infrastructure Crisis in Settlement Centers

Unt�l now, the reg�onal �nfrastructure development model has tended to put 
pressure on rural settlement and product�on areas �n var�ous ways as has 
been ment�oned above.  M�t�gat�on efforts through control of deforestat�on 
w�ll face confl�ct w�th local l�vel�hoods.  Rural poverty w�ll put new pressure on 
forest reg�ons, as well as the expans�on of the explo�tat�on of �ndustr�al forest 
products.  Moreover, a s�m�lar cr�s�s becomes the ma�n dr�ver of m�grat�on 
from agr�culture and/or rural reg�ons to the urban centers.

Urban areas, w�th l�m�ted �nst�tut�onal capac�ty, and w�thout support from the 
pol�cy framework or suffic�ent fund�ng focussed on safety and welfare of the 
c�ty populat�on, are not well prepared to cope w�th th�s urban�zat�on process.  
Problems of clean water, waste, bu�ld�ng and hous�ng codes, as well as publ�c 
transportat�on �nfrastructure have pushed the system�c cr�s�s �n c�ty centers.

On average, the Indones�an populat�on produce about 2.75 l�ters of waste per 
person each day.  For example, Jakarta w�th a populat�on of 12 m�ll�ons could 
produce up to 33,000 m3 of waste per day.  Because the ex�st�ng �nfrastructure 
�s not suffic�ent, much waste �s thrown d�rectly �nto the env�ronment, such 
as r�vers, empty lots and �nto the sea, thus caus�ng env�ronmental pollut�on.  
Moreover, there have been �nc�dents of soc�al confl�ct related to the 
management of waste landfill s�tes that have even caused loss of l�fe as the 
result of �nappropr�ate management (the explos�on of Leuw� Gajah landfill 
s�te, �n C�mah�, West Java, for example).
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C�t�es are st�ll us�ng the open dump�ng waste management �n landfill s�tes, 
so the methane gas produced by the anaerob�c decompos�t�on process w�ll 
be released to the atmosphere and create global warm�ng (global warm�ng 
potent�al per molecule of CH

4
 �s 21 t�mes greater than a molecule of CO

2
).  

Based on study of CH
4
 gas em�ss�on conducted at waste dump�ng locat�on at 

Jelekong-Bandung (Dr�ejana, 2007), each kg of waste could release 0.0003335 
kg of CH

4
 to the atmosphere.  The populat�on of Indones�a �n 2000 was 205.1 

m�ll�on w�th populat�on growth of 1.33% (BPS, 2000).  If �t �s assumed that the 
waste dens�ty �s 196.4 kg/m3 (Sapt�n�, 2007), then the amount of methane gas 
released to the atmosphere �n 2006 could reach 40 tons, equ�valent to 841 
tons of CO

2
.

The rap�d �ncrease of a�r pollut�on along w�th the �ncrease of populat�on 
act�v�t�es �n transportat�on, �ndustry, serv�ce and household sectors, has caused 
an �ncrease of lung �nfect�on, and other d�seases such as cancer, reduced 
ch�ld �ntell�gence, and ch�ldren w�th aut�sm born w�th heavy metals exceed 
the perm�tted l�m�t.  Moreover, fuel combust�on �n motor veh�cle produces 
polycycl�c aromat�c hydrocarbons (PAH) wh�ch �s a carc�nogen.  Ac�d ra�n also 
occurs �n Indones�a w�th ra�nfall pH between 4.5 and 5.  The general standard 
to determ�ne ac�d ra�n �s a ra�nfall pH below 5.6.

1.3.1.4  Land Use, Land-Use Change and Forestry (LULUCF) Sector

In the forestry sector, the h�ghest decrease of land coverage occurred �n the 

Nature as source of l�v�ng Photo Ist�mewa
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per�od 1997 – 2000 wh�ch was 2.83 m�ll�on ha (forest and non forest area) per year, 
w�th the h�ghest rate occurr�ng �n Sumatra w�th 1.15 m�ll�on ha per year, followed 
by Kal�mantan w�th 1.12 m�ll�on ha, Sulawes� w�th 692 thousand ha, Maluku 294 
thousand ha and Papua w�th 156 thousand ha per year (see F�gure 1).

Figure 1.  The rate of the decrease of forest coverage �n 1997 – 2000 (thousands Ha per year)

The rate of decrease on forest coverage above has been smaller �n the per�od 
of 2000-2005, reduc�ng to 1.08 m ha per year.

About 60% of Indones�a’s greenhouse gas em�ss�ons come from the LULUCF 
sector (Indones�a: The F�rst Nat�onal Commun�cat�on, 1999).  An �nternat�onal 
sc�ent�fic publ�cat�on stated that forest and peat land fire �n Indones�a �n 
1997 contr�buted 13-40% of the global carbon em�ss�on (Page, et. al., 2002).  
Although the calculat�on techn�ques used are debatable among experts, 
Indones�a nonetheless must conduct efforts to reduce forest and land fires.  
CO

2
 em�ss�on because of forest and peat land fire �n Indones�a can be seen �n 

the follow�ng F�gure 2.

In the context of cl�mate change forests play a key role as a carbon s�nk 
(absorb carbon), carbon storage (store carbon) and carbon source (em�tt�ng 
carbon).  Deforestat�on and degradat�on can �ncrease the role as sources, 
wh�le aforestat�on, reforestat�on and other plant�ng act�v�t�es �ncrease �ts 
role as a s�nk and storage s�te. Greenhouse gas em�ss�ons from the LULUCF 
�n Indones�a come from deforestat�on (forest convers�on to other use such 
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as agr�culture, plantat�on, settlement. m�n�ng, reg�onal �nfrastructure) and 
degradat�on (the decrease of forest qual�ty because of �llegal logg�ng, forest 
fire, over-cutt�ng, land clearance by slash and burn, and sh�ft�ng cult�vat�on.

Figure 2.  CO
2 
em�ss�on (m�ll�on ton) due to forest fire �n Indones�a (from He�l et.al., 2007)

El N�ño events, wh�ch result �n dry cond�t�ons, are a st�mulus for the occurrence 
of forest and land fire �n Indones�a. In add�t�on to El N�ño, human factors also 
play a role �n forest fire. F�gure 3 shows the compar�son between hot spot 
number and the phenomena of El N�ño-La N�ña �n 2006-2007. In general, the 
p�cture shows the relat�onsh�p between ENSO phenomena and the number 
of hot spots �n Indones�a. Therefore there �s a need to prepare mechan�sms 
to ant�c�pate the poss�b�l�ty of extreme cl�mate event through accurate and 
�nformat�ve early warn�ng system to all parts of the commun�ty.
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 Pos�t�ve value of SOI = La N�ña; Negat�ve value of SOI = El N�ño
 Source: Austral�an Bureau of Meteorology

Figure 3.  The number of hot spot per year and SOI (Southern Osc�llat�on Index) �n Indones�a, 
2002-2007

In the agr�culture sector, accord�ng to calculat�on by Agr�culture Department, 
em�ss�ons �n 2005 were 96.42 m�ll�on tons of CO

2
e (Table 1).  Most of �t (62%) 

comes from r�ce field,

Table 1.  Green house gas emission from agriculture sector

Agriculture Activities
GHG Emission

(million ton CO
2
e)

R�ce field 61.781

Husbandry 19.338

Agr�culture Land 3.750

Land fire (bush, savannah, sh�ft�ng cult�vat�on) 3.619

Burn�ng of agr�culture waste (straw, r�ce, corn, 

sugar cane etc.)
7.932

Total 96.420
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1.3.1.5 Marine Sector

The seas play an �mportant role �n global carbon cycle. Almost half of the 
oxygen that we use comes from photosynthes�s �n the seas. S�m�larly w�th 
the forest, �n the sea there are carbon storage and release processes. The total 
carbon store �n the ocean �s about 50 t�mes the amount that ex�sts �n the 
atmosphere. As shown by F�gure 4, the exchange mechan�sm of the ocean 
�s very dynam�c so the ocean could store and release s�gn�ficant amount of 
carbon. The carbon exchange value �n the ocean �s about 90 b�ll�on ton per 
year released to the atmosphere and 92 b�ll�on ton per year absorbed. The 
d�fference, wh�ch �s about 2 – 3 b�ll�on tons per year �s the carbon stored �n the 
mar�ne b�omass l�v�ng �n the surface.  The carbon store �n the �ntermed�ate 
and deep sea amounts to 38,000 – 40,000 b�ll�on tons. As a compar�son, land 
vegetat�on produces a carbon cycle of 60 b�ll�on ton of carbon released to the 
atmosphere and 61 b�ll�on ton of carbon absorbed (see the follow�ng  F�gure 
4).

Figure 4  Carbon cycle on land, atmosphere and sea.
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The mar�ne carbon cycle �s conducted through two mechan�sms, wh�ch are 
phys�cs and b�ology (b�olog�cal pump).  CO

2 
gas �n atmosphere enters the sea 

because there are d�fferences between CO
2 

part�al pressure �n the sea and �n 
the atmosphere, and the capac�ty of the sea to d�ssolve th�s substance. CO

2 

gas �n the a�r �s absorbed by saltwater and used by phytoplankton at the sea 
surface.  The contr�but�on of phytoplankton to global carbon absorpt�on �s 
nearly 50%. Through photosynthes�s and resp�rat�on, phytoplankton carr�es 
out carbon exchange dur�ng the day and n�ght t�me. Part of the CO

2 
gas 

produced by phytoplankton �s released back to the atmosphere and part 
of �t �s stored or transfer to deep sea or sed�ment of sea bottom. Bes�de 
phytoplankton, other mar�ne b�ota also conducts carbon exchange, such as 
coral reef, sea grass and mangrove.

In a s�m�lar way to land vegetat�on, phytoplankton has chlorophyll that 
can absorb the spectrum of solar rad�at�on.  In add�t�on, solar energy �s also 
absorbed by salt water that causes the var�at�on of sea surface temperature.  
Th�s mechan�sm can be recorded by satell�te. Through th�s remote sens�ng 
technology, the amount of pr�mary product�on and sea surface temperature 
can be calculated so the carbon flux can be est�mated.  Carbon flux est�mat�on 
should be supported by cont�nu�ng observat�on regard�ng the mar�ne b�ota’s 
capab�l�ty to conduct b�olog�cal pump and other factors that �nfluence the 
qual�ty of the mar�ne env�ronment.

Indones�a as an arch�pelag�c state has 5.8 m�ll�on km2 mar�ne area, w�th 
potent�al coral reef area about 61,000 km2, sea grass of 30,000 km2 and 
mangrove forest w�th an area of 93,000 km2.  Therefore, Indones�an seas have 
large potent�al to absorb (carbon s�nk) and release carbon (carbon em�tter).

Cl�mate change can �nfluence ocean character�st�cs such as ocean c�rculat�on, 
mar�ne b�ogeochem�stry cycle and ecosystem dynam�cs.  These factors are 
�mportant element �n ocean carbon cycle.  Today,  48%  of carbon that �s released 
by combust�on of foss�l fuel �s absorbed by the sea.  CO

2  
gas concentrat�ons are 

�ncreas�ng, caus�ng an �ncrease of hydrogen �on concentrat�on �n the sea.  The 
effect �s �ncreas�ng ac�d�ty of the sea that w�ll �mpact the mar�ne ecosystem, 
through the mass death of coral reef, for example, that w�ll degrade the 
Indones�an mar�ne env�ronment.
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1.3.2 Management of Energy

In energy sector, Indones�an energy consumpt�on has growth rap�dly s�nce 
1970. In the per�od 1970-2003 the growth of final energy consumpt�on �n 
Indones�a reached 7% p.a., wh�le the growth of global energy consumpt�on 
was only 2% p.a. At that t�me energy conservat�on �n Indones�a was not yet 
opt�mal and st�ll l�m�ted to the development of renewable energy.  Indones�an 
energy pol�cy up to 2003 st�ll placed foss�l fuel as ma�n energy source w�th 
95% of the total energy, w�th renewable energy only 5%.

From Nat�onal Commun�cat�on data �n 1994, energy consumpt�on �n Indones�a 
cons�sted of consumpt�on �n domest�c (household) and commerc�al bu�ld�ngs, 
�ndustry, transportat�on, and power plant that release around 170.02 m�ll�on 
tons of CO

2
.  Em�ss�ons from energy consumpt�on const�tuted 25% of the total 

Indones�an em�ss�on wh�ch was 748.6 m�ll�on tons.  However, total em�ss�ons 
from the Indones�as energy sector are st�ll very small compared to developed 
countr�es.  Data from the Internat�onal Energy Agency shows that �n 1994, 
global em�ss�on of CO

2 
from energy consumpt�on (combust�on of foss�l fuel) 

was around 21 b�ll�on tons.  Therefore, Indones�an CO
2
 em�ss�on from energy 

consumpt�on �n 1994 only contr�buted around 0.81% of global em�ss�ons.

Populat�on and econom�c growth along w�th technology development w�ll 
�ncrease CO

2 
em�ss�on. W�thout �ntervent�on to reduce th�s em�ss�on, the 

energy sector of Indones�a w�ll em�t about 1,200 m�ll�on tons of CO
2 

�n 2025 
(PE-UI, 2006).  Th�s can be seen �n the follow�ng F�gure 5.

Figure 5.  Project�on of CO
2
 em�ss�ons from energy sector of Indones�a w�thout �ntervent�on 

(Bus�ness as Usual – BAU)
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1.4   Indonesia’s Commitment to Safeguard Global Climate 

Indones�a has g�ven spec�al attent�on to env�ronmental management s�nce 
the early 1980s. The extent of soc�al ecolog�cal damage up to now rema�ns 
a real st�mulus for Indones�a to take stronger �n�t�at�ves �n restor�ng and 
manag�ng the env�ronment.

Although Indones�a does not have any obl�gat�on to reduce �ts greenhouse 
gas em�ss�ons, �t does have an �nterest �n play�ng an act�ve role �n global 
efforts to tackle cl�mate change. Indones�a rat�fied the Un�ted Nat�ons 
Framework Convent�on on Cl�mate Change through Act No.6, �n 1994. Ten 
years later, Indones�a rat�fied the Kyoto Protocol through Act No. 17, �n 2004.  
Th�s comm�tment now requ�res a thorough effort and real act�on, cover�ng all 
sectors that contr�bute to greenhouse gas em�ss�ons and carbon sequestrat�on.  
Th�s comm�tment must also be �mplemented along w�th efforts to �mprove 
welfare and env�ronmental qual�ty, wh�ch �s reflected �n the management of 
consumpt�on and product�on pr�or�t�es for m�t�gat�on and adaptat�on.

Indones�a has conducted several nat�onal strategy stud�es on the energy and 
forestry sectors �n relat�on to the above comm�tment. In add�t�on, through 
comprehens�ve stud�es, Indones�a has �dent�fied several potent�al programs 
to reduce em�ss�ons from the o�l and gas, forestry, transportat�on, and sol�d 
waste sectors and from the appl�cat�on of new and renewable energy.

The formulat�on of nat�onal strategy along w�th �ts Nat�onal Act�on Plan (NAP) 
for m�t�gat�on and adaptat�on to cl�mate change represents gu�dance to that 
effort.  The NAP �s a dynam�c �nstrument that must be exam�ned per�od�cally 
and rev�sed and �mproved �n �ts effect�veness accord�ngly. Th�s gu�dance 
must also be clear to show to all relevant part�es how to �mplement act�ons 
�n manag�ng the product�on and consumpt�on sectors as well as soc�o-
ecolog�cal change. The act�on plan w�th �mplementat�on methodolog�es, 
mon�tor�ng and control of the execut�on must be able to overcome the low 
degree of coord�nat�on between stakeholders and other ex�st�ng �nst�tut�ons 
as well as soc�al obstacles at the present t�me.

Therefore, the NAP as a dynam�c document should systemat�cally dr�ve all 
parts of soc�ety toward a way of l�fe that  ant�c�pates cl�mate change.  Soc�al 
eng�neer�ng should be conducted �n a spat�al approach �n order to take 
�nto cons�derat�on the m�cro scale of local soc�al character�st�cs. Through 
th�s approach �t �s expected that commun�t�es could adapt proact�vely to 
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government pol�c�es and programs �n the NAP.

It �s urgent to adjust publ�c pol�cy as well as the relevant legal �nstruments, 
part�cularly �n m�t�gat�on and adaptat�on of development pr�or�ty sectors, 
�nclud�ng energy consumers (such as power plant, �ndustry, transportat�on 
and commerc�al and domest�c), trade, forestry, agr�culture, fisher�es/mar�ne, 
m�n�ng and �nfrastructure.

The large spat�al scale and the �mplementat�on target of the NAP requ�res 
a new and shorter cha�n of control on mon�tor�ng and measurement, to 
evaluate performance �n order to overcome the fragmentat�on of the tasks of 
all the ma�n sectors.  Therefore, publ�c pol�cy �nstruments to gu�de susta�nable 
development along w�th NAP, �nclud�ng the support�ng econom�c and 
fiscal �nstruments, should be accompan�ed w�th the means to �ntegrate 
the �mplementat�on of the soc�al-ecolog�cal targets of the NAP, �n order to 
cont�nuously mon�tor and measure the changes.

A ser�es of �ntegrated act�ons should be carr�ed out to dr�ve var�ous changes 
to the nature and modal�t�es of �nvestment and the flow of goods and 
resources to restore the soc�al-ecolog�cal damage throughout the Indones�an 
arch�pelago.

Indones�a has carr�ed out several act�ons to �mplement the Convent�on and 
Protocol �n ant�c�pat�on of cl�mate change, wh�ch cover the m�t�gat�on and 
adaptat�on effort, �nclud�ng, among others:

1.4.1 Mitigation Effort

Institutional development
• Establ�shment of the Nat�onal Comm�ss�on on the Clean Development 

Mechan�sm based on M�n�stry of Env�ronment Decree No.206/05 as 
Des�gnated Nat�onal Author�ty (DNA) to g�ve nat�onal approval to CDM 
project proposals that have sat�sfied susta�nable development cr�ter�a.  
The Nat�onal Comm�ss�on on CDM cons�sts of n�ne departments, and �s 
cha�red by Deputy III, State M�n�stry of Env�ronment.

• In the two years s�nce �t was establ�shed (unt�l August 2007), the Nat�onal 
Comm�ss�on on CDM has approved 24 CDM project proposals, and n�ne 
of them have been reg�stered �nternat�onally by the UNFCCC execut�ve 
board.  From these 24 projects, total em�ss�ons of CO

2
 could be reduce by 

33,079,993 tons CO
2
e.
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Energy Sector
• Act N0. 17/2006 concern�ng the change on Act No.10/1055 regard�ng 

custom regulat�ons that g�ve free or reduced �mport tax for clean 
technology equ�pment

• Act No.30/2007 concern�ng Energy
• Pres�dent�al Instruct�on No. 10/2005 concern�ng Energy Sav�ng
• Pres�dent�al Instruct�on No. 1/2006 concern�ng Supply and Appl�cat�on of 

B�ofuel as alternat�ve fuel.
• Pres�dent�al regulat�on No. 5/2006 concern�ng Nat�onal Energy Pol�cy 
• Department of Energy and M�neral Resource M�n�ster�al Regulat�on               

No. 1122K/30/MEM/2002 regard�ng Small Scale Power Plant us�ng 
renewable energy

• Department of Energy and M�neral Resource M�n�ster�al Regulat�on         
No. 0002/2004 regard�ng pol�cy on renewable energy development and 
energy conservat�on (green energy development) 

• Department of Energy and M�neral Resource M�n�ster�al Regulat�on          
No. 0031/2005 about gu�dance for the �mplementat�on of Energy Sav�ng.

• Department of Energy and M�neral Resource M�n�ster�al Regulat�on             
No. 002/2006 regard�ng Med�um Scale Power Plant w�th renewable 
energy.

• Mon�tor�ng of A�r Pollut�on em�ss�on from �ndustry sector that has 
been conducted by State M�n�stry of Env�ronment through Company 
Performance Evaluat�on Program (PROPER) and transportat�on sector 
trough Blue Sky program on motor veh�cle em�ss�on test.

• Rural Energy Self Suffic�ent Program for electr�c energy sources such as 
at Subang by us�ng hydro power.  Unt�l 2006, almost all c�t�es/d�str�cts �n 
South Sulawes� have bu�lt more than 3000 un�ts of solar energy power 
plant.

• Implementat�on of Cleaner Product�on Program (CPEE/Cleaner 
Product�on) and Energy Effic�ency for energy �ntens�ve �ndustry such as 
cement, steel, fert�l�zer, pulp and paper, text�le, power plant etc.

• Regulate and Ban the �mport of env�ronmentally unfr�endly goods.
• State M�n�stry of Env�ronment M�n�ster Regulat�on No.7/2007 regard�ng 

stat�c source em�ss�on standard for bo�ler

LULUCF Sector
• Address�ng Forest F�re

o Government Regulat�on No. 4/2001 concern�ng Env�ronmental 
Damage Control and or Env�ronmental Pollut�on related w�th Forest 
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and Land F�re.
o Prevent�ve Forest F�re effort that cons�sts of satell�te mon�tor�ng, field 

mon�tor�ng of compan�es, a�r qual�ty mon�tor�ng, and commun�ty 
empowerment to change the pract�ce of land clear�ng from slash 
and burn to not us�ng fire or controll�ng fire. The �mplementat�on 
of th�s prevent�ve effort �s conducted by �ncreas�ng the commun�ty 
part�c�pat�on wh�le at the same t�me �s used to �ncrease commun�ty 
�ncome (related w�th poverty allev�at�on) of farmer �n areas vulnerable 
to fire, among other through d�str�but�on of techn�cal equ�pment to 
clear the land w�thout fire, and tra�n�ng for farmer.

o Establ�sh Manggala Agn� that has a duty to mon�tor, prevent and 
address the forest fire.

• Issued the Pres�dent�al Instruct�on No.4/2005 regard�ng the el�m�nat�on 
of �llegal tree cutt�ng �n forest area and �ts d�str�but�on throughout the 
Republ�c of Indones�a terr�tory.  In th�s decree, the Pres�dent has ordered 
12 m�n�str�es, prosecutor, pol�ce, the armed forces and the leader of local 
governments to accelerate the el�m�nat�on of �llegal tree cutt�ng �n forest 
area and �ts d�str�but�on throughout the Republ�c of Indones�a terr�tory.

• Address�ng flooded land and prevent the occurrence of flood�ng. The 
object�ve of th�s management �s to prevent methane gas em�ss�on and 
the accumulat�on of domest�c waste because of flood.

Capacity Building
• To encourage CDM project act�v�t�es �n Indones�a, CDM tra�n�ng 

act�v�t�es have been conducted for key stakeholders, wh�ch are relevant 
government agenc�es, local government, commun�t�es, pr�vate sector, 
leg�slat�ve, assoc�at�on, heads of compan�es, un�vers�t�es.  These act�v�t�es 
have been conducted �n five reg�ons, namely Sumatra,  Java, Kal�mantan, 
SUMAPAPUA (Sulawes�, Maluku and Papua, as well as Bal� and Nusa 
Tenggara).

1.4.2 Adaptation

Institutional Development
• Formulat�on of Nat�onal Adaptat�on Strategy wh�ch funct�ons as part of 

the stakeholder comm�tment process �n �mplement�ng adaptat�on to the 
cl�mate change.  In the process of document formulat�on the awareness 
of the  staff wh�ch are �nvolve �n pol�cy mak�ng �n the�r own department 
was also �ncreased.
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LULUCF Sector
• Integrated Coastal Management has been conducted through mangrove 

forest plant�ng act�v�t�es �n the north of Java (Pemalang, Batang, Brebes, 
Pekalongan, Tegal), east coast of Sumatra and several prov�nces (Nangroe 
Aceh Darussalam, North Sumatra).  The purpose of th�s program among 
others are to empower the commun�ty �nclud�ng women, to prevent 
the degradat�on of coastal vegetat�on that also funct�ons as carbon 
sequestrat�on.  Th�s �s also conducted to develop econom�c potent�al such 
as ecotour�sm, coconut charcoal product�on for coastal area to prevent 
the used of mangrove as source of energy.  For example the mangrove 
plant�ng �n Ulujam� regency (Pemalang D�str�ct), that also supports soft 
shell crabs farm�ng.

• Formulat�on on draft Gu�dance for Water Conservat�on (absorpt�on well 
and water reservo�r) and Nat�onal Water Saver Partnersh�p Movement.

• Coral reef management has been conducted by transplantat�on 
method such as �n Sabang waters.  Coral transplantat�on �s a method by 
transplantat�on and cutt�ng of l�ve colony of coral reef to be moved or 
planted �n other places, for the purpose of accelerat�ng the regenerat�on 
of the damage coral reef.

• Breakwaters are used to reduce eros�on �n coastal areas such as 
�mplemented �n Tanah Lot by us�ng Tetrapod model.  However, not all s�tes 
can use the same model, because the technology used �n one locat�on �s 
dependent on the pattern of local currents and waves.

Deep forest �n Indones�a Photo Ist�mewa
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Capacity Building
• Plans to establ�sh cl�mate field schools �n 25 prov�nces (150 d�str�cts/

c�t�es) to �ncrease farmers’ understand�ng of cl�mate �nformat�on and �ts 
appl�cat�on.  A cl�mate field school has been establ�shed �n Indramayu 
s�nce 2003. The establ�shment of Cl�mate F�eld School �s cooperat�on 
between Department of Agr�culture, Meteorolog�cal and Geophys�cs 
Agency, local government and Inst�tute Pertan�an Bogor (IPB) w�th 
fund�ng from Nat�onal Ocean�c and Atmospher�c Adm�n�strat�on.

1.4.3  Efforts to Support Mitigation and Adaptation Simultaneously

Institutional Development
• Establ�shed Nat�onal Comm�ttee for Cl�mate Change through 

Env�ronmental M�n�ster�al Decree No.53/2003. The members of th�s 
Nat�onal Comm�ttee are representat�ves from departments and 
�nst�tut�ons related to cl�mate change.

• Rev�s�on on Act No.23/1997 concern�ng Env�ronmental Management to 
�nclude cl�mate change �ssue.

• Formulat�on of Pres�dent�al Regulat�on concern�ng Cl�mate Change that 
w�ll be funct�on as umbrella to all act�v�t�es related w�th cl�mate change 
�mpact, both �n term of m�t�gat�on and adaptat�on.

LULUCF Sector
• Land Rehab�l�tat�on and Reforestat�on

o Nat�onal Movement for Land rehab�l�tat�on (Gerhan) �s a movement 
to replant forest over 59 m�ll�on ha of cr�t�cal land �n Indones�a. 
Th�s program w�ll be focused on 3 m�ll�on ha of r�ver watersheds �n 
Indones�a.  In the per�od of 2003-2007 an area of 4 m�ll�on ha has 
been planted.

o Toward Green Indones�a (MIH), �s a program of superv�s�ng the 
performance of d�str�cts �n enforc�ng natural resource conservat�on 
regulat�ons and controll�ng env�ronmental damage. Th�s program 
has run from 2006 w�th class�ficat�on of h�ghland areas, lowland 
areas, and small �slands. The targets of MIH are the �ncrease of 
vegetat�on coverage (�mprovement of water management, so�l and 
coastal stab�l�zat�on), �ncreased energy conservat�on and �ncreased 
atmospher�c protect�on. Th�s �s �n accordance w�th Government 
Regulat�on N0. 47/1997 regard�ng Nat�onal Spat�al Plan and Act 
27/2007 regard�ng Spat�al Plan.
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• Management of Peat Land
o Pres�dent�al Instruct�on No. 2/2007 concern�ng Rev�tal�zat�on and 

Rehab�l�tat�on of Susta�nable Peat Land.
o Draft formulat�on on Susta�nable Peat Land Management.
o M�n�stry of Env�ronment has conducted an �nventory and mapp�ng 

of peat character�st�cs. Th�s �nformat�on has been presented by 
State M�n�stry of Env�ronment to the related local government 
and �nst�tut�ons for spat�al plann�ng formulat�on and perm�t 
requ�rement.

o Conduct peat env�ronment restorat�on by damm�ng channels to 
�ncrease and ma�nta�n the water level of the peat land.

• R�ver watershed programs based �n Forestry and Plantat�on M�n�stry            
No. 284/Kpts-II/1999 stated that 472 r�ver watersheds should be addressed,  
cons�st�ng of 62 pr�or�ty 1 r�ver watersheds, 232 pr�or�ty 2 r�ver watersheds 
and 178 pr�or�ty 3 r�ver watersheds.

• The Heart of Borneo �s a name g�ven to 22 m�ll�on ha of trop�cal ra�n forest 
�n Kal�mantan that extends through Indones�a, Malays�a and Brune� 
Darussalam.  Th�s reg�on cons�sts of conservat�on and cult�vat�on areas 
that are managed for susta�nab�l�ty. The Heart of Borneo declarat�on 
was s�gned on 12 February 2007 and �ncluded the three countr�es’  
comm�tment to manage the Kal�mantan forest reg�on �n a susta�nable 
way.

• Improvement of land pol�cy.  Effect�ve land pol�cy could �nd�rectly result 
�n the reduct�on of em�ss�ons through the decrease of forest degradat�on 
and deforestat�on.  The certa�nty of r�ghts and dut�es part�cularly related 
to land t�tle can reduce negat�ve �mpacts and make land users more 
capable to adapt the cl�mate change.

Marine Sector
• The APEC Mar�ne and F�sher�es M�n�ster�al Meet�ng �n Bal� �n September 

2005 adopted the “Bal� Plan of Act�on”.  Th�s document �s a reference for 
As�a-Pac�fic countr�es �n mar�ne resource susta�nable management to 
ant�c�pate the �mpact of cl�mate change to nat�onal development.

• In September 2007 �n the APEC Summ�t at Sydney, Austral�a, the 21 
leaders of the APEC members supported the mar�ne �n�t�at�ve proposed 
by Indones�a, namely ”Coral Tr�angle In�t�at�ve” (CTI). The Indones�an 
proposal was subm�t together w�th 5 other countr�es, wh�ch are Malays�a, 
Ph�l�pp�nes, Papua New Gu�nea, T�mor Leste and Solomon Islands. One of 
the ma�n agenda of the CTI program �s the m�t�gat�on and adaptat�on 
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of the cl�mate change �mpact at the reg�onal level through conservat�on 
and preservat�on of 75,000 km2 coral reef �n the s�x countr�es (CT-6).

• For “semi-enclosed water”, accord�ng to Un�ted Nat�ons Convent�on 
on the Law of the Seas 1982 (UNCLOS-1982) paragraph 122-123, the 
“Arafura and T�mor Seas Expert Forum” (ATSEF) program supports 
cooperat�on between Indones�a, Austral�a and T�mor Leste for protect�on 
of the ecosystem and mar�ne conservat�on �n the Arafura and T�mor Seas. 
L�kew�se �n the northern Indones�an waters, cooperat�on w�th Malays�a 
has been �n�t�ated for mar�ne conservat�on through the Sulu-Sulawes� 
Mar�ne Eco-reg�on (SSME) program.



27

CHAPTER II

THE OBJECTIVE AND STRATEGY FOR NATIONAL 
DEVELOPMENT IN THE ANTICIPATION OF CLIMATE CHANGE

As an arch�pelag�c state, Indones�a �s part�cularly vulnerable to the �mpacts 
of cl�mate change.  Furthermore, as a develop�ng country, �t does not have 
the capac�ty to adapt to cl�mate change as well as a developed country.  
Therefore, �t �s a concern that development conducted by the government 
w�ll be hampered by the �mpacts of cl�mate change.  The poor are the group 
most vulnerable to the �mpacts of cl�mate change, and they are also the 
most �mpacted group because of the obstruct�on of nat�onal development.  
Therefore any response to cl�mate change should �nclude poverty allev�at�on.  
The tr�ple track strategy wh�ch �s pro-poor, pro-job and pro-growth should 
become an �ntegral part of the nat�onal strategy to address cl�mate change.

The nat�onal strategy address�ng cl�mate change should therefore also be 
d�rected to soc�al eng�neer�ng development, so commun�t�es can have a 
systemat�c, planned and thorough soc�al change �n order to get soc�al and 
ecolog�cal benefit.

2.1  The Past and Present of Development Pattern

The soc�o-econom�c transformat�on to �mprove the qual�ty of l�fe of the 
Indones�an people �n the post-�ndependence per�od took place �n the 
context of dynam�c domest�c and fore�gn pol�t�cal economy, that was not 
always �n accordance w�th the nat�onal �nterest.  The focus of development 
that centers on econom�c growth, pol�t�cal stab�l�ty, and equ�ty takes place 
on a base of natural resource explo�tat�on w�thout cons�derat�on of �ts 
susta�nab�l�ty.  Therefore, the tr�ple track strategy ment�oned above, should 
be expanded w�th the fourth track, namely pro-env�ronment, wh�ch based on 
the susta�nable development.

The �mprovement of product�on �nfrastructure and the extens�on of 
product�on sectors part�cularly �n the last generat�on have also created 
soc�al ecolog�cal pressures to the l�vel�hood support systems throughout the 
arch�pelago.  Soc�al secur�ty needs, wh�ch are very �mportant for �mprov�ng
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and ma�nta�n�ng the env�ronment have not yet become the pr�nc�ple of 
development.

To �ntegrate the tr�ple track strateg�es, wh�ch are pro-poor, pro-job and 
pro growth w�th susta�nable development pr�nc�ples, the commun�ty 
should rece�ved necessary �nformat�on and be act�vely �nvolved. In th�s way 
commun�ty w�ll�ngness to accept change becomes a very �mportant aspect 
that should be cons�dered.  In add�t�on, an �ntegrated development pattern to 
del�ver susta�nable development should be dev�sed. 

2.2 The Objective of National Development with the Climate 
Change Anticipation Agenda

2.2.1  Mitigation Agenda

Management of the econom�c performance and qual�ty of l�fe of the people 
should be strongly l�nked to the reduct�on of greenhouse gas em�ss�ons and 
reduced energy �ntens�ty of econom�c growth, to be cons�stent w�th Indones�a’s 
comm�tment to global efforts to tackle cl�mate change.  M�t�gat�on targets 
w�ll rema�n d�fficult to ach�eve as long as the barr�ers to the ach�evement of 
wellbe�ng and soc�al secur�ty, and the ma�ntenance of susta�nable natural 
serv�ces are also not reduced.  The extens�on of deforestat�on and land 
degradat�on part�cularly �n the last decade �s an expens�ve lesson �n the fa�lure 
of econom�c management based only on the three fundamental pr�nc�ples 
above.

At the level of soc�al l�vel�hoods, m�t�gat�on and adaptat�on object�ves w�ll 
�nteract w�th publ�c att�tudes.  The promot�on of att�tudes and l�fe-style 
patterns wh�ch are cons�stent w�th the �mpact of cl�mate change should 
therefore be developed �n a systemat�c and planned way

The strategy to del�ver m�t�gat�on targets �n the pr�or�ty econom�c sectors1 
should therefore be formulated not only to take �nto account each sector 
on �ts own, but also to cons�der a broader framework �nclud�ng human 
wellbe�ng, product�v�ty and the susta�nab�l�ty of natural serv�ces.  Although 
th�s approach �s not pr�mar�ly dr�ven by Indones�a’s comm�tment under the 
�	Namely energy (which includes industry, power plant, transportation, as well as domestic and commercial energy use), forestry, 

agriculture, and infrastructure sectors)
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UNFCCC and Kyoto Protocol, �t nonetheless �s a part of the strategy of nat�onal 
development that also plays a role to ensure the ach�evement of cl�mate 
change m�t�gat�on targets.

2.2.2 Adaptation Agenda

Adaptat�on to cl�mate change �s a key aspect of the nat�onal development 
agenda, �n order to ach�eve development patterns that are res�l�ent to the 
�mpacts of current and future cl�mate change. The long term object�ves of 
the cl�mate change adaptat�on agenda �s the �ntegrat�on of cl�mate change 
adaptat�on �nto nat�onal development plans.

Today, Indones�a �s already vulnerable to the r�sk of natural d�saster such as 
flood�ng, landsl�de, eros�on, trop�cal storms and drought, and �n the future �t 
w�ll have greater r�sks because of cl�mate change. If concrete act�on �s not 
taken �mmed�ately, then the M�llenn�um Development Goals related to 
poverty, hunger and health w�ll be d�fficult to ach�eve.  Even those target that 
have been ach�eved over past decades w�ll also be threatened.

Therefore the cl�mate change adaptat�on agenda should be �mplemented 
through a susta�nable development framework that �ntegrates econom�c, 
soc�al and ecolog�cal aspects. Development that only focuses on econom�c 
targets w�thout cons�derat�on of natural resource susta�nab�l�ty w�ll 
�ncrease Indones�an vulnerab�l�ty to cl�mate change.  The �mplementat�on 
of adaptat�on act�v�ty should be parallel w�th poverty allev�at�on efforts and 
econom�c development targets for poor commun�t�es, wh�ch are the group 
most vulnerable to the �mpact of cl�mate change.

The development of capac�ty to adapt to cl�mate change �n the future should 
be based on exper�ence and capac�ty bu�ld�ng to address the present cl�mate 
r�sk. Therefore, the adaptat�on agenda to address cl�mate change should be 
l�nked to the Nat�onal Act�on Plan on Reduct�on of D�saster R�sk (RAN-PRB). 
Th�s RAN-PRB has been establ�shed by the Government of Indones�a as a 
comm�tment to Un�ted Resolut�on 63/1999. The RAN-PRB object�ve �s to 
reduce r�sk factors that cause d�saster �nclud�ng those related to env�ronment 
and natural resources such as cl�mate change.

Adaptat�on efforts should be conducted through a number of approaches: (1) 
�ntegrat�ng the cl�mate change adaptat�on agenda �nto nat�onal development 
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plans such as Med�um and Long Term Development Plans; (2) Rev�ew and 
adjust the ex�st�ng �n�t�at�ves or programs, so they w�ll be res�l�ent to cl�mate 
change; (3) Inst�tut�onal�ze the use of cl�mate �nformat�on �n order to have 
capab�l�ty to manage cl�mate r�sk; (4) encourage local autonomy to �ntegrate 
cons�derat�on of cl�mate r�sk �nto local development plans; (5) strengthen the 
�nformat�on and knowledge to reduce present and future cl�mate r�sk; (6) ensure 
the ava�lab�l�ty of domest�c resources and fund�ng for adaptat�on act�v�ty and 
max�m�ze the use, probably w�th the �nternat�onal support; (7)  choose no 
regret opt�on, wh�ch �s conduct�ng adaptat�on act�on w�th or w�thout cl�mate 
change so the benefit rece�ve could be used to reduce the vulnerab�l�ty to 
cl�mate change, but also could be used for nat�onal development benefit; 
and (8) encourage a nat�onal d�alog to accelerate �mplementat�on process of 
adaptat�on agenda to cl�mate change �n Indones�a.

2.3  The Principle of National Development Management

To ach�eve the above target and �ts mult�ple benefits, the Nat�onal Act�on Plan 
should be mon�tored and �mproved cont�nuously based on the pr�nc�ple of 
publ�c nat�onal development as follows: 

First, harmon�ze all pol�c�es and legal �nstruments to broaden econom�c act�v�ty 
and ma�nta�n the compet�t�veness of the ma�n product�on system follow�ng 
the three requ�rements of soc�o ecology nat�onal development (human/
natural wellbe�ng, product�v�ty and susta�nab�l�ty of natural serv�ces);

Second, the ma�n �nstrument for compl�ance �s the �ntegrat�on and 
harmon�zat�on of spat�al use along w�th the ut�l�zat�on of publ�c resources to 
overcome the “status quo” that prevents the �mplementat�on of susta�nable 
development �n Indones�a;

Third, the ach�evement of cl�mate change m�t�gat�on targets along w�th soc�al 
ecology targets should be ach�eved through adaptat�on of consumpt�on 
pattern and susta�nable product�on from all agents of change;

Fourth, �ntegrat�on of all m�t�gat�on and adaptat�on targets w�th soc�al-culture 
aspects through soc�al preparat�on and soc�al eng�neer�ng that �s conducted 
based on the spec�fic characters of local commun�ty and env�ronment.
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2.4  Time frame for the implementation of the National Action 
Plan

IMMEDIATE ACTION: 2007-2009
Over th�s per�od, the requ�red �nstruments w�th the�r �nst�tut�onal support of 
the Nat�onal Act�on Plan should be ach�eved, as well as harmon�zat�on between 
sectors. In add�t�on, m�n�mum requ�rements for �nformat�on �nfrastructure 
requ�red for collaborat�on between var�ous key actors �s to be ach�eved.  
Informat�on that should be collected �ncludes the latest soc�al mapp�ng so 
�ts development can be followed per�od�cally. Soc�al mapp�ng could be used 
for a pol�cy base that �ntegrates populat�on dynam�cs (qual�ty, quant�ty and 
mob�l�ty) w�th cl�mate change.

SHORT TERM ACTION: 2009-2012
Unt�l the end of the first comm�tment per�od of the Kyoto Protocol �n 
2012, the �mplementat�on of NAP �n each of the m�t�gat�on and adaptat�on 
pr�or�ty sectors, part�cularly energy, forestry, agr�culture, m�n�ng, publ�c works 
(�nfrastructure) and health should be voluntary, to ant�c�pate the new reg�me 
of cl�mate change m�t�gat�on and adaptat�on �n effect after the end of the first 
comm�tment per�od.  The new modal�t�es of publ�c affa�rs must be measured, 

Energ� sav�ng �s very �mportant Photo Ist�mewa
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espec�ally the performance of �nvestment development and econom�c 
expans�on that could �mprove soc�al ecology cond�t�ons throughout the 
country, and could ma�nta�n product�v�ty and v�tal product�on systems 
such as food and other bas�c requ�rement. The level of restorat�on of the�r 
degradat�on w�ll determ�ne the ach�evement of Indones�an m�t�gat�on of the 
cl�mate change, because of the Indones�an soc�al ecology cond�t�on as set out 
above.

From a soc�al angle, �t �s also expected that the �ntegrat�on of bas�c culture-
soc�al eng�neer�ng to a new way of l�fe has been carr�ed out, part�cularly �n the 
m�t�gat�on and adaptat�on sectors �n forestry, agr�culture and health that w�ll 
most �nfluence commun�t�es.  The �ntegrat�on of soc�al aspects �nto m�t�gat�on 
and adaptat�on of cl�mate change �s d�rected to �ntegrat�on of soc�al/
populat�on dynam�cs wh�ch are: quant�ty (growth, b�rth/mortal�ty), qual�ty 
(degree of health, product�v�ty and cohes�vely) and mob�l�ty (d�str�but�on/
m�grat�on) w�th env�ronment factor (the ava�lab�l�ty of resource/ level of 
damage and pollut�on)

MEDIUM-TERM ACTION: 2012-2025
The performance of short term Nat�onal Act�on Plan �mplementat�on wh�ch 
w�ll be concluded �n 2012 w�th all �ts evaluat�on results w�ll become one of 
the ma�n �nputs to programm�ng and �mplementat�on of the med�um-term 
act�on plan.  Dur�ng the per�od of th�s med�um term �mplementat�on, the 
ach�evement of those m�t�gat�on targets from pr�or�ty sectors along w�th 
the ach�evement of adaptat�on target throughout the welfare sectors, from 
the negat�ve �mpact of cl�mate change to the welfare support�ng system 
and the susta�nab�l�ty of the natural serv�ces throughout Indones�a. In 
add�t�on, the bas�c soc�al culture appropr�ate to the long term ant�c�pat�on 
of cl�mate change must be developed.  Spec�fically, �t should ach�eve d�saster 
r�sk reduct�on that can eas�ly be measured, expressed �n terms of publ�c 
knowledge and awareness of the  cl�mate change r�sks, the ava�lab�l�ty of l�fe 
support�ng �nfrastructure and v�tal product�on systems, among others.

LONG-TERM ACTION: 2025-2050
A long term learn�ng per�od for m�t�gat�on and adaptat�on of cl�mate change, 
that covers one generat�on unt�l 2050, should not only ensure the res�l�ence 
and endurance of the Indones�an nat�on, but should also be able to �mprove 
�n a susta�nable way all the three soc�o-ecolog�cal requ�rements as d�scussed 
�n the prev�ous sect�ons.
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2.5  Specific Strategies in Key Policies Areas

The gu�d�ng pr�nc�ples of nat�onal development, espec�ally those that should 
be ach�eved through the �mplementat�on of the NAP, should be executed and 
expressed �n the key pol�c�es that have hampered the ach�evement of nat�onal 
soc�o-ecolog�cal �mprovement �n the past.  These aspects are as follow:

A. Reform�ng the �mplementat�on protocol for the management of publ�c 
affa�rs and adjustment of the funct�on and role of publ�c �nst�tut�ons �n 
general.

B. Reform�ng the fiscal, monetary, and budget pol�c�es to make these three 
aspects of pol�c�es as the ma�n supporter to the cl�mate change m�t�gat�on 
and adaptat�on, �nclud�ng �ts soc�o-ecolog�cal targets.  In part�cularly, 
these pol�c�es should max�m�ze the poss�b�l�ty of soc�al-ecology cost from 
all product�on and consumpt�on sectors.

C. Reform�ng the �nvestment pol�cy and creat�ng new �nvestment actors 
wh�ch focus on soc�al-ecology �mprovement along w�th cl�mate change 
m�t�gat�on and adaptat�on, to push the econom�c expans�on wh�ch �s 
flex�ble and respons�ve to cl�mate change.

D. V�tal�zat�on of development pol�c�es and screen�ng the technology to 
guarantee the ach�evement of cl�mate change m�t�gat�on and adaptat�on 
targets along w�th the soc�o-ecolog�cal �mprovement throughout 
Indones�a.

E. Reg�onal �mplementat�on of management and ut�l�zat�on of publ�c 
resources, �nclud�ng natural and man made resources, w�th cons�derat�on 
of populat�on m�grat�on and changes as the result of cl�mate change.  
Integrat�on of development sectors should be based on spat�al plann�ng 
that �s su�table to the demand for restorat�on of the env�ronment and 
enr�chment of natural resources.

F. The two most �mportant pol�cy areas �n m�t�gat�on and adaptat�on 
(energy sector and LULUCF) should follow the above development 
gu�dance wh�ch unt�l now rema�ns fragmented �nto five pol�cy portfol�os 
(agr�culture, forestry, publ�c works, land and spat�al plann�ng).

G. Development of �nformat�on that �ntegrates all act�ons, purpose, targets 
and pol�c�es �n all sectors.

H. Stress�ng �n development plans to restore the env�ronment qual�ty 
wh�ch �s adjusted to tr�ple track strategy (pro-poor, pro-growth, and pro-
employment) and based on susta�nable development.

I. Soc�al-culture transformat�on �n address�ng cl�mate change, cons�stent 
w�th local character�st�cs and �n accordance w�th local ecosystems.
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J. Implement development pol�cy that l�m�ts natural resource explo�tat�on 
and encourages the effort of natural & human resource enr�chment.

2.6  Production and Public Services Sectors

The pr�or�ty econom�c sectors �n the �mplementat�on of the susta�nable 
development strategy through the Nat�onal Act�on Plan are as follows:

a. Agr�culture;
b. Forestry;
c. Water resource;
d. Mar�ne and F�sher�es;
e. Energy;
f. M�n�ng;
g. Process�ng & Manufacture;
h. Publ�c works;
�. Tour�sm.
j. Populat�on (quant�ty, qual�ty, and mob�l�ty of d�str�but�on)

From both a m�t�gat�on and adaptat�on perspect�ve, the NAP should be 
capable of push�ng the �ntegrat�on and sharpen�ng of the purpose, target and 
pol�cy �nstrumentat�on of the follow�ng pol�c�es area:

a. Health;
b. Educat�on;
c. Labor/employment;
d. Populat�on;
e. Reg�onal and settlement management, spat�al plann�ng;
f. Capac�ty Development on sc�ence and technology;
g. Capac�ty development on d�saster �mpact management.

The NAP �s a dynam�c pol�cy �nstrument that w�ll be evaluated, renewed 
and �mproved per�od�cally �n stages, and w�ll requ�re pol�cy �ntegrat�on from 
m�t�gat�on and adaptat�on pr�or�ty sectors for �ts �mplementat�on unt�l the 
med�um per�od (2025).

2.7  The NAP spatial scale and time limitation of and the coverage 
of the need for policy integration

There �s not much t�me ava�lable for the �mplementat�on of susta�nable 
development strateg�es through the �mplementat�on of the NAP.  Therefore, 
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the NAP should be �mplemented w�th full comm�tment from the Government 
of Indones�a and all other stakeholders.

M�t�gat�on along w�th adaptat�on act�on to cl�mate change, part�cularly that 
wh�ch �s related to land use, water and b�o-energy resources, food agr�culture 
and forestry w�ll be sens�t�ve to the spat�al scale or the reg�on.  The opt�m�zat�on 
for these pol�c�es �s often only effect�ve at the scale of the author�ty boundary 
of the adm�n�strat�ve area, such as r�ver water catchments, segment of coastal 
area that �s sens�t�ve to the cl�mate change or the agr�culture area for the ma�n 
food product�on �n one �sland.  The NAP requ�res the w�ll�ngness of nearby 
local government or related pol�cy sectors to cooperate, and �f needed to 
renegot�ate the ex�st�ng author�ty boundar�es.
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CHAPTER III

NATIONAL ACTION PLAN TO ANTICIPATE CLIMATE CHANGE

As a response to the ex�st�ng cl�mate change, wh�ch �s expected to cont�nue �n 
the future, th�s Nat�onal Act�on Plan �s focus�ng on m�t�gat�on and adaptat�on 
efforts.  Bas�cally, the m�t�gat�on �s an effort to prevent the worsen�ng of 
cl�mate change, wh�le adaptat�on �s a techn�que to adjust the way of l�fe and 
�ts means toward cl�mate change.

To support the act�v�t�es of cl�mate change m�t�gat�on and adaptat�on, then 
�t requ�res strong enforcement of law and regulat�on, good governance, 
soc�al�zat�on and �ntens�ve educat�on.

3.1  MITIGATION

The purpose of m�t�gat�on �s to reduce the em�ss�on rate of Green House Gas 
(GHG), so �t �s st�ll on the level that could be tolerated.  Carbon d�ox�de gas �s 
the largest �n the current global em�ss�on compos�t�on �s.  Although, Indones�a 
�s not yet obl�gated to reduce �ts GHG em�ss�on, but because �t �s vulnerable to 
the cl�mate change, then �t �s feel that �t �s necessary to conduct m�t�gat�on �n 
energy sector and LULUCF. Along w�th data �mprovement, than �t �s poss�ble 
to �nclude other sectors �n the m�t�gat�on effort.

To measure the effect�veness of the �mplementat�on of var�ous m�t�gat�on 
act�v�t�es �n var�ous sectors, the capac�ty development and �nst�tut�onal system 
�n conduct�ng green house gas �nventory w�ll rece�ve spec�al attent�on.

3.1.1 Energy Sector

In 2003, the compos�t�on of Indones�an energy consumpt�on cons�st of o�l, 
w�th 54.4% followed by natural gas w�th 26.5%, coal w�th 14.1%, hydropower 
plant w�th 3.4%, geothermal w�th 1.4% and other renewable sources w�th 
0.2%.  In th�s year, the CO

2
 em�ss�on reaches 258.67 m�ll�on tons.  The energy 

cr�s�s wh�ch �s tr�ggered by the �ncrease of global o�l pr�ce that passes the level 
of US$ 70 per barrel �n August 2005 �n 2004 has force the Government of 
Indones�a to �ncrease the fuel pr�ce �n October 1st 2005.  In the beg�nn�ng of 
2006, the government �ssued Pres�dent�al Regulat�on No.5/2006 concern�ng 
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nat�onal energy pol�c�es.  In th�s regulat�on, �t �s expected that there w�ll be an 
�ncrease of new and renewable energy consumpt�on percentage as well as 
energy conservat�on effort.

The m�x energy compos�t�on expected to be ach�eved �n 2005 as �nstructed 
by the pres�dent�al regulat�on �s as follows: o�l, 20%, coal, 33%, natural gas, 
30%, b�o fuel, 5%, geothermal, 5%, other new renewable energy sources, 
5% and l�quefied coal 2%.  F�gure 6 below show the effort to reduce CO

2
 

em�ss�on through var�ous programs, namely d�vers�ficat�on and conservat�on                                 
(�n accordance w�th Pres�dent�al Regulat�on No.5, 2006), construct�on of nuclear 
power plant, geothermal power plant (outs�de the target of Pres�dent�al 
Regulat�on No.5, 2006), and the �mplementat�on of Carbon Capture and 
Storage – CCS.

Figure 6.  The effort to reduce CO
2
 em�ss�on �n energy sector through var�ous programs, 

wh�ch are d�vers�ficat�on and conservat�on (Pres�dent�al Instruct�on), nuclear and 
geothermal electr�c power plant and the �mplementat�on of CCS.

W�thout the effort to reduce em�ss�on, then �t �s est�mated that CO
2 

em�ss�on 
from energy sector �n Indones�a could reach 1,200 m�ll�on tons �n 2025.  W�th 
d�vers�ficat�on of energy source (w�th the target for new and renewable energy 
�s 17% from nat�onal energy compos�t�on) and conservat�on effort, then the 
target for CO

2
 em�ss�on reduct�on �s 17% from the bus�ness as usual (BAU) 
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scenar�o.  If nuclear electr�c power plant (exceed the Pres�dent�al Instruct�on’s 
target of 2%) cold reach 11.5%  than the CO

2
 em�ss�on could be reduced 

further to 20%.  Opt�m�zat�on of geothermal electr�c power plant to 8.4% 
of nat�onal energy could reduce further to 23%.  Wh�le the �mplementat�on 
of Carbon Capture and Storage (CCS) technology on power plant sector w�ll 
reduce 40% of the CO

2
 the em�ss�on �n 2025.

To support the m�t�gat�on effort �n energy sector and to ach�eve the opt�mal 
energy m�x as plan, then three ma�n th�ngs have to be executed, as follows:
• Energy d�vers�ficat�on;
• Energy conservat�on; and
• Implementat�on of clean technology (such as Carbon Capture and 

Storage – CCS).

Look�ng at the above statements, there are several problem solut�ons that 
should �mmed�ately be taken as pol�cy �n energy sector, among others are:
1. Energy D�vers�ficat�on

a. Mapp�ng the potent�al, research and development on new energy 
and renewable energy that appropr�ate w�th the Indones�an 
character�st�c 

b. G�v�ng �ncent�ve to the development and ut�l�zat�on of new energy 
and renewable energy.

c. Encourage for more reasonable pr�ce (commod�t�es, technology and 
fuel) by calculat�ng and �nclude the soc�al costs and env�ronmental 
costs (�nternal�z�ng the external cost) �n the product�on cost and/
or the sell�ng pr�ce of that product and technology.  For example, 
Nordhaus (2007) propose the amount of carbon tax �s 30 USD per ton 
em�ss�on of CO

2
.

d. Increase the local role �n renewable energy development.
e. Encourage the econom�c growth based on low pollut�on energy 

growth by �ncreas�ng the new energy and renewable energy 
ut�l�zat�on, w�th erad�cat�on of foss�l fuel subs�dy gradually �n stages.

f. Conduct decentral�zed energy system, among others trough �sland 
space gr�d system where the generat�on system, transm�ss�on and 
d�str�but�on of electr�c power �s not totally central�zed, but �t �s 
arrange based on network per �sland w�th ut�l�zat�on of ex�st�ng local 
gr�d system.  The decentral�zed energy generat�on should used local 
new energy and renewable energy

g. Bu�ld more �nfrastructures for low em�ss�on technology.
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2. Energy Conservat�on
a. D�ssem�nat�on of Informat�on about energy conservat�on to the 

energy consumers.
b. Incent�ve and d�s�ncent�ve through financ�al mechan�sm
c. Regulat�on to �mplement energy conservat�on to all user sector and 

�mplement sav�ng energy standard
d. Reduce energy �ntens�ty, among other w�th �mplementat�on of 

carbon label�ng �n product�on of �ndustry.
e. Ut�l�ze sc�ence and technology to develop l�ght we�ght, funct�onal, 

effic�ent and have good qual�ty products.
f. Formulate and �mplement energy sav�ng bu�ld�ng standards.

Implementat�on of the above programs, need a strong comm�tment, a real 
real�zat�on program w�th �ts legal �nfrastructure.  For these reasons �t needs 
the part�c�pat�on of developed countr�es to help develop�ng countr�es �n 
energy technology transfer along w�th �ts financ�al need.  In th�s matter one of 
the ways �s to make use the Clean Development Mechan�sm (CDM) program.

Cons�der�ng the weakness-strength and the ex�st�ng opportun�t�es, then the 
ach�evement of energy technology development program should be based 
on geograph�c pos�t�on, populat�on growth, econom�c growth,  pattern and 
standard of l�v�ng and env�ronmental along w�th other �mportant aspects, 
that as a whole should be �mplemented �n the form of long-term energy plan 
that be executed w�sely.  Bes�de that the factor of soc�al read�ness w�ll dec�de 
the ant�c�pat�on of energy consumers to address cl�mate change.  Commun�ty 
read�ness to change the pattern of energy consumpt�on should be conducted 
�n every steps of energy pol�cy.  Household base as soc�al analys�s un�t �n the 
change nat�onal energy pol�cy that ant�c�pat�ve to cl�mate change should be 
cons�der as one strateg�c approach.

W�th the l�m�tat�on of non renewable energy sources, then to fulfill future 
energy need, then �t should �mplement an �ntegrated and opt�mal energy 
m�x and have to be �n the d�rect�on to env�ronmentally fr�endly energy base, 
compare to the non renewable energy resource base.  Therefore, technology 
�mprovement and knowledge transfer �n energy field become very �mportant 
to be developed.

Cons�der�ng the above explanat�on, then the m�t�gat�on work plan on energy 
sector should be as followed:
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ENERGY CONSERVATION

Part of the ma�n target of the �mplementat�on of nat�onal act�on plan for cl�mate 
change �s to reduce energy �ntens�ty through the effic�ency �mprovement and 
clean technology �mplementat�on w�th opt�mal soc�al ecology benefit from 
�nvestment throughout all pr�or�ty product�on system. 

By �ssu�ng the Pres�dent�al Instruct�on No. 10, 2005 regard�ng Energy Sav�ng 
and M�n�stry of Energy and M�neral Resources Regulat�on No. 0031, 2005 
concern�ng the way to �mplement energy sav�ng, then s�nce 2006, �t �s eas�er 
to �mplement the energy conservat�on. The government of Yogyakarta has 
replaced street l�ght w�th energy sav�ng l�ght bulb and �nstall the electr�c 
meter for every ten street l�ght bulb.  Th�s act�v�ty has �mpacted the electr�c 
cost s�gn�ficantly (up to 500 m�ll�on IDR per year).  Th�s type of act�v�ty that has 
reduce the green house gas em�ss�on from the energy sav�ng act�v�ty should 
be soc�al�ze to other local government by M�n�stry of Env�ronment and could 
be proposed as CDM program.

Government, through M�n�stry of Env�ronment w�ll prepare the gu�dance for 
�nventory and determ�ne the target for green house gas em�ss�on reduct�on.  
Th�s gu�dance w�ll be used by prov�nc�al and c�ty/d�str�ct local government, so 
they could save the energy from var�ous act�v�t�es, such as household, office, 
hotel, street l�ght and other act�v�t�es.  At present, the energy sav�ng l�ght bulb 
and other equ�pment related w�th the energy sav�ng st�ll expens�ve, so to 
compete w�th the l�ght bulb w�thout energy sav�ng, �t needs �ncent�ve and 
fiscal reduct�on �n accordance w�th paragraph 6 of Pres�dent�al Regulat�on   
No. 5, 2006.

The �mportance of energy sav�ng way of l�fe should be campa�gned 
cont�nuously to all layers of commun�ty.  Bes�des us�ng var�ous med�a and 
fac�l�t�es, the energy sav�ng educat�on should also be entered �n educat�on 
act�v�t�es, from the level play ground to the un�vers�ty.

The �mplementat�on of energy conservat�on and renewable energy also 
rece�ve push from global energy pr�ce s�nce 2005. Sectors that use the 
energy start to �mplement energy conservat�on and ut�l�ze renewable energy 
although they face several obstacles, as follows:
• Defic�ency of �nformat�on regard�ng conservat�on method and technology 

and the appropr�ate renewable energy.
• Cap�tal problems.
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• L�m�ted �ncent�ve pattern that support the �mplementat�on.
• External�t�es cost of the env�ronmental �mpact �s not yet �ncluded �n the 

foss�l fuel pr�ce, so the pr�ce of new energy and renewable energy �s not 
yet compet�t�ve to the foss�l fuel.

Accord�ng to the Nat�onal Energy Conservat�on Master Plan (RIKEN), there are 
st�ll many opportun�t�es to save energy.  The opportun�ty to save energy �n 
those var�ous sectors �s as follows:

 Industr�al sector :  15 - 30%
 Transportat�on sector :  25%
 Household and commerc�al bu�ld�ng :  10 – 30%

Energy conservat�on �s the first th�ng that could be �mmed�ately �mplemented 
and w�th clear output that reduc�ng the em�ss�on.  Next effort �s the ut�l�zat�on 
of new energy and renewable energy along w�th fuel sw�tch�ng (replace the 
energy sources w�th lower CO

2
 em�ss�on). One of the obstacles for opt�mal 

energy conservat�on and new energy and renewable energy �s the subs�d�zed 
foss�l fuel pr�ce.

Th�ngs that should be executed �n short term for energy conservat�on are as 
follows:
• D�ssem�nat�on of �nformat�on regard�ng energy conservat�on from �ts 

technology to the change of l�fe style throughout all user sectors.
• Standard�zat�on of energy sav�ng equ�pment and appl�ed �ncent�ve and 

d�s�ncent�ve to the energy sav�ng equ�pment, �nclud�ng related fiscal 
mechan�sm.

• Appl�ed related regulat�on for example for the energy aud�t and 
�mplementat�on of energy management �n certa�n scale of �ndustr�es and 
fac�l�t�es.

If var�ous energy sav�ng programs �s succeeded, then �t �s expected that 
Indones�a could save energy around 10 – 30%.  Therefore, the demand s�de 
management, w�th the object�ve to �ncrease the energy consumers awareness 
to conservat�on and energy effic�ency should rece�ved pr�or�ty �n nat�onal 
energy management.
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Transportation

Reduc�ng the GHG could be ach�eved through �mplementat�on of em�ss�on 
standard, �nspect�on and ma�ntenance, and env�ronmentally susta�nable 
transport.  Development of env�ronmental fr�endly mass transportat�on, such 
as electr�c tra�n or bus us�ng gas,  �s urgent to be developed �n var�ous reg�ons 
to reduce the green house gas em�ss�on (e�ther em�tted by pr�vate cars or the 
�ncrease of em�ss�on because of traffic jam because of the dens�ty of pr�vate 
and publ�c cars).  To reduce green house gas em�ss�on from transportat�on 
sector, the way of walk�ng for short d�stance should be encourage.  For example 
walk�ng for 1 km could reduce the CO

2
 em�ss�on about 222 gram compare 

to us�ng car.  For that reason, fac�l�t�es for pedestr�an should be constructed.  
More over, the fac�l�t�es for b�cycles and electr�c motor cycles should also be 
constructed complete w�th battery charg�ng fac�l�t�es �n metropol�tan c�t�es.  
Incent�ve and fiscal pol�cy should be g�ven to encourage �nvestor to make 
electr�c veh�cles.  Hybr�d veh�cle �s also one of the solut�ons to reduce energy 
consumpt�on.

Industry

Implementat�on of energy sav�ng, clean technology and 5R pr�nc�ples (reth�nk, 
reduce, recycle, recovery, and reuse) �n �ndustr�al sectors, that have potent�al to 
em�t a large number of CO

2
, such as cement �ndustry, text�le, pulp and paper, 

ceram�c, cook�ng o�l and sugar.  S�m�lar th�ngs should also be �mplemented �n 
power plant sector.  It needs to develop and �mplement technology to change 

Sun �s a ma�n energy source Photo Ist�mewa
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waste to energy �n var�ous �ndustr�es that produce organ�c waste that could 
be change to electr�c, such as tap�oca and palm o�l �ndustr�es.  Bes�de that the 
consumpt�on of energy should be d�rected to clean and renewable energy.

S�m�lar pr�nc�ple should also be �mplemented to m�cro, small and med�um 
scale bus�ness.  Th�s �s because base on 2007 stat�st�c there are 225 thousand 
m�cro, small and med�um scale bus�ness’ �n Indones�a that as whole have 
potent�al to em�t CO

2
.

Power Plant

In power plant sector, the �mplementat�on of energy sav�ng and 
env�ronmentally fr�endly technology should be �ncreased. To encourage 
th�s �t needs var�ous �ncent�ve �n the buy�ng process of energy sav�ng/
env�ronmentally fr�endly technology, for example by not appl�ed �mport tax 
and encourage the exporter country not to appl�ed export tax, so the transfer 
technology could be �mplemented. New and renewable energy sources 
should become the energy sources pr�or�ty for the new electr�c power plant 
that w�ll be constructed.

Household and Commercial

Japan est�mates that by energy sav�ng �n household sector �t could reduce the 
GHG em�ss�on by 1 kg CO

2
 /person/day.  If s�m�lar calculat�on �s �mplemented 

for Indones�an cond�t�on, then the c�ty populat�on �n Indones�a could reduce 
CO

2
 em�ss�on as much as 13,29 m�ll�on tons of CO

2
 (about 4.4% of Indones�an 

CO
2
 em�ss�on from energy sector �n 2007). That em�ss�on reduct�on could be 

ach�eved �f there �s commun�ty w�ll�ngness to part�c�pate �n CO
2
 em�ss�on 

reduct�on through execut�ng the follow�ng: set the temperature at least 250C, 
save the water consumpt�on, buy env�ronmental fr�endly product, reduce the 
hour of dr�v�ng the car �n one day, reduce us�ng plast�c bag for shopp�ng by 
br�ng�ng shopp�ng bag from home, and separate household waste to ease 
the next process.

S�gn�ficant energy sav�ng �n household and commerc�al sector could also 
be ach�eved by us�ng energy sav�ng a�r cond�t�on (for example us�ng the 
hydrocarbon refr�gerant) and energy sav�ng l�ght bulb. For that, �t needs 
�ncent�ve to use energy sav�ng electr�c equ�pment.
In educat�on sector, the energy related educat�on needs to support the energy 



45

sav�ng program, such as �n arch�tecture and c�v�l eng�neer�ng department, the 
course of energy sav�ng bu�ld�ng should be teach to the students

ENERGY DIVERSIFICATION

The ut�l�zat�on of new and renewable energy �s �n accordance w�th Pres�dent�al 
Regulat�on No. 5, 2006, regard�ng the nat�onal Energy Pol�cy not yet work�ng 
as expected, because of the pr�ce �s not compet�t�ve.  Therefore, the �ncent�ve 
pol�cy and fiscal d�spensat�on should be appl�ed as stated �n the Pres�dent�al 
Regulat�on No. 5, 2006, paragraph 6 art�cles 2 and 3. Accord�ng to the 
Pres�dent�al Regulat�on No. 5, 2006, the target of new and renewable energy 
ut�l�zat�on �n 2025 �s 17% of the nat�onal energy consumpt�on.  Furthermore, 
�t �s expected that the rat�o of new and renewable energy to the total nat�onal 
energy consumpt�on w�ll reach 30% �n 2050. The development of b�o fuel 
should not be �n confl�ct w�th food �nterest.  Therefore, the development of 
b�o fuel should use non food plant (such as castor o�l plant) and d�rected to 
be planted �n cr�t�cal land.

Power Plant

Solar energy �s a renewable energy that has large potent�al �n Indones�a.  
Accord�ng to Mulyo W�dodo, one square meter of solar cell could produce 
900 to 1000 watt, wh�le accord�ng to W�lson Wenas, one square meter solar 
cell could produce 4500 watt-hour (Br�an, 2006). Therefore, research and 
development of solar energy ut�l�zat�on �s one of the urgent matters that 
should be conducted soon.

Indones�a has methane gas potent�al from the waste collect�on �n the amount 
of 404 cub�c meters per year from 70 b�g c�t�es �n Indones�a that could 
produce electr�c�ty 79 MW. At present, many �nvestor of CDM project are 
�nterested to do these programs, however, �t st�ll prevented by the ex�stence 
of regulat�on that requ�re the auct�on process for �nvestor �n the field of waste 
management.  Therefore, there should be a rev�ew of the �mplementat�on of 
Pres�dent�al Regulat�on No. 67, 2005, regard�ng the government cooperat�on 
toward government’s CDP projects. Bes�de that to �ncrease CDM project �n 
Indones�a several aspects should be rev�ewed, namely: (�) adm�n�strat�ve 
obstacle; (��) formulat�on of good proposal; and (���) fund�ng �ssues.
W�nd energy potent�al �n Indones�a �s around 9.29 GW (blue pr�nt of Nat�onal 
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Energy, 2005) and the cost of �nvestment �s s�gn�ficantly low compare to b�o 
mass energy of 1000 USD per kW.  The reg�on that have enough w�nd speed 
for w�nd energy �nstallat�on are located �n the south of Java, NTT, NTB and 
several locat�on �n the west of Papua.  It �s expected that w�nd energy power 
plant could be bu�ld �n NTT �n 2008 and �n NTB �n 2009.

The geothermal energy potent�al �n Indones�a �s 27 GW, wh�le the �nstall 
capac�ty now �s only 817 MW.  S�nce 1994 there �s no geothermal development 
on new locat�on, except the development on the same s�te. The ut�l�zat�on 
of geothermal should not �n confl�ct w�th the �nterest of conservat�on areas.  
Therefore geothermal energy mapp�ng should be overlay w�th the protected 
area. Geothermal energy development should be constructed outs�de the 
conservat�on area and/or use env�ronmental fr�endly conservat�on technology 
that does not damage the conservat�on area.

The �mplementat�on of m�x energy pol�cy should cons�der each local potent�al, 
for example area that s�gn�ficantly have w�nd energy potent�al, than w�nd 
energy power plant should be g�ven pr�or�ty �n those area.  In 2025 Indones�an 
populat�on that rece�ve electr�c supply w�ll reach 100% by pr�or�t�ze the 
development of power plant that us�ng new and renewable energy such as 
solar cell, w�nd energy, b�o mass energy and b�o energy

The ut�l�zat�on of env�ronmentally fr�endly technology on foss�l energy �n 
power plant should be �mplemented, for example gas�ficat�on and l�quefied 
coal and the ut�l�zat�on of carbon capture storage technology that has been 
used �n the developed countr�es.  To encourage the �mplementat�on of these 
technolog�es, then government should g�ve �ncent�ve and other fac�l�tat�on.

Power plant compan�es that st�ll us�ng energy source that em�ts a large 
number of CO

2
, should be d�rected to replace �ts fuel w�th natural gas.  Bes�de 

low em�ss�on, the ava�lab�l�ty of natural gas �n Indones�a �s expected could 
stab�l�ze the electr�c sell�ng pr�ce to the consumers.

Var�ous effort on energy sav�ng and em�ss�on reduct�on above should be 
�ntroduced �nto CDM program, so �t could rece�ve fund from carbon trad�ng.  
It should be a�m so the number of �ndustry that rece�ve fund from CDM 
mechan�sm �s �ncrease m�n�mum 400% �n 2009 from the basel�ne of 24 
projects that have been agreed by DNA.  In the ut�l�zat�on of gas flare, the 
adjustment of regulat�on should be conducted to use gas flare to electr�c 
energy so th�s field could contr�bute �n reduc�ng the GHG em�ss�on.
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Household and Commercial

Waste produce by household and commerc�al bu�ld�ng should be well 
managed, so �t w�ll m�n�m�ze the release of green house gas to atmosphere. 
Waste management pr�nc�ple of waste to energy should be supported, 
because �t �s a form of new energy and renewable energy that could play a 
role �n fulfill�ng energy need to the commun�ty. Domest�c waste management 
should be based on 3 R (reduce, recycle and reuse) pr�nc�ples as well as 
small and med�um scale bus�ness, wh�ch many of �t st�ll be managed as part 
household act�v�t�es.  Waste select�on should be conducted �n an �ntegrated 
way, start from household, transportat�on and to the end management.  
Waste from household and commerc�al bu�ld�ng should be well manages to 
m�n�m�ze the release of green house gas to the atmosphere.  For slum area, an 
�ncent�ve should be g�ven to local commun�ty �n order to have env�ronmental 
fr�endly waste management.

Support for ut�l�zat�on of gas for household consumpt�on should be �ncrease, 
for example by construct�ng gas p�pe to household and or mak�ng gas tank 
and �ts stove w�th the pr�ce that could be reached by commun�ty.  Fac�l�t�es 
should be g�ven to ease the �nvestor �n the gas d�str�but�on bus�ness.  
Soc�al�zat�on of the change of appl�cat�on from kerosene stove to gas stove 
should be conducted systemat�cally and extens�vely.

Transportation and Industry

The program for b�o fuel supply for transportat�on sector should be ma�nta�n 
cont�nuously and �mproved.  The number of b�o fuel fill�ng stat�on fac�l�ty 
should be �ncreased.  Automot�ve �ndustry should be encouraged to develop 
veh�cle that compat�ble w�th b�o fuel.

Support for ut�l�zat�on of gas fuel should be �ncreased, for example by 
�ncreas�ng the number of gas fuel fill�ng stat�on fac�l�ty for veh�cle.  Bes�de 
that support for electr�c veh�cle should be g�ven �n the form of ava�lab�l�ty of 
battery charg�ng �n var�ous locat�ons.

Industry

The appl�cat�on of new energy and renewable energy (such as b�o fuel and 
the ut�l�zat�on of waste for energy) should cont�nuously encourage �n �ndustry 
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sector, part�cularly �n the field that all along em�t green hose gas �n a large 
number.  Sh�ft�ng from fuel mater�al w�th h�gh em�ss�on to mater�al fuel w�th 
lower CO

2
 em�ss�on should be conducted by �ndustry. Incent�ve �s needed 

to �mplement clean technology and d�s�ncent�ve to unfr�endly env�ronment 
technology.

3.1.2  LULUCF Sector

Based on the Department of Forestry data, at the end of 1960 or at the 
beg�nn�ng of 1970 the Indones�an forest area �s 144 m�ll�ons ha.  For several 
decades, th�s forest area has decreased 23.45 m�ll�ons ha, and become 120.55 
m�ll�ons ha (or about 60% of Indones�an land area) �n 2005.  From that area 
about 53.9 m�ll�ons ha of them has been degraded �n var�ous level and spread 
at conservat�on forest (11.4 m�ll�ons ha), protected forest (17.9 m�ll�ons ha), 
and product�on forest (24.6 m�ll�ons ha)

Forest area that has been converted to other purpose and 53.9 m�ll�ons ha of 
degraded forest area are est�mated to make less carbon absorpt�on potent�al 
�n the amount of 2.1 Gton CO

2
e per year �n 2005.  Wh�le the ava�lable carbon 

stocks at present from the natural forest (conservat�on forest, protected forest 
and product�on forest) both the pr�mary forest and the logged over area or 
degraded forest are �n the amount of 115 Gton CO

2
e �n 2005

Forest vegetat�on coverage cont�nuously decrease from t�me to t�me because 
of forest land convers�on for other purpose ( development of new d�str�ct, 
agr�culture, plantat�on, human settlement and reg�onal �nfrastructure), forest 
clearance, over cutt�ng, �llegal logg�ng and forest fire.  Land convers�on caus�ng 
deforestat�on; wh�le forest clearance and others cause the degradat�on of 
the forest (reduce the qual�ty).  The decrease of forest vegetat�on coverage 
g�ves contr�but�on to low absorpt�on and storage of green house gas.  The 
complete data of the decrease of forest area from 144 m�ll�ons ha, unt�l today 
�s not ava�lable, however the trend �n 6 years start from 1999 to 2005 could be 
seen �n F�gure 7 below.
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Figure 7   Forest area change �n Indones�a �n 1999- 2005

The above reduct�on of forest vegetat�on coverage area �s occurs �n 8 b�g 
�slands, namely Sumatra, Kal�mantan, Sulawes�, Maluku, Papua, Java, Bal� and 
Nusa Tenggara .  The change of forest vegetat�on �n five �slands could be seen 
�n the follow�ng F�gure 8.

Figure 8.   The rate of forest vegetat�on coverage area �n three per�od years, 1985, 1997, 1997-
2000 and 2000-2995 �n five b�g �slands �n Indones�a

Dur�ng the t�me per�od of 2005-2009 the m�t�gat�on effort �n forestry sector �s 
focus�ng on five pr�or�ty pol�c�es, as follows:
1. Prevent�ng �llegal logg�ng that w�ll contr�bute to the reduct�on CO

2 

concentrat�on �n atmosphere
2. Forest and land rehab�l�tat�on w�th conservat�on effort that w�ll �ncrease 

the carbon absorpt�on capac�ty (s�nk enhancement) and ma�nta�n carbon 
conservat�on.  Forest conservat�on �s also contr�butes to res�stance and 
adaptab�l�ty to extreme cl�mate related events.

3. Restructur�ng the forestry sector, part�cularly the �ndustry and accelerate 
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the development of plantat�on forest (HTI and HTR) that w�ll contr�bute to 
the �ncrease of forest capac�ty �n absorpt�on of carbon.

4. Empowerment the commun�ty around the forest, that contr�bute to the 
�mprovement of the awareness toward the cl�mate change �ssue and the 
capac�ty to adapt the cl�mate related events.

5. Strengthen the forest area by clar�fy�ng the forest status and boundary 
w�th �ts �nst�tut�on, then the �llegal act�v�t�es could be reduced that at 
the end w�ll contr�bute �n the reduct�on of em�ss�on and conservat�on of 
carbon.

Bes�des that the m�t�gat�on effort �n em�ss�on reduct�on �s strengthen by the 
follow�ng pol�c�es:
1. Incent�ve and d�s�ncent�ve mechan�sm for local government �n �ncreas�ng 

the forest vegetat�on coverage, w�th mon�tor�ng and evaluat�on.
2. Tackl�ng and prevent�ng forest fire.
3. Susta�nable peat land management

To support the m�t�gat�on effort �n forestry sector, then there are three ma�n 
subjects should be conducted, these are

A. EMISSION REDUCTION AND INCREASE THE CAPACITY TO 
ABSORP CARBON

Emission Reduction

In nat�onal scale, the em�ss�on reduct�on from deforestat�on and land 
degradat�on �s executed trough PHAL (such as combat�ng �llegal logg�ng, 
prevent�ng forest fire, �mplementat�on of env�ronmentally logg�ng pract�ce), 
and strengthen�ng the management of conservat�on area.  In �nternat�onal 
scale �t �s conducted through formulat�on of Road Map deal�ng REDD �n 
Indones�a w�th the �mplementat�on stage of study and preparat�on of 
COP-13, execut�on of p�lot act�v�t�es, test�ng, and lesson learn and the full 
�mplementat�on �n the long-term.

In agr�culture sector the ut�l�zat�on of env�ronmental fr�endly organ�c fert�l�zer 
and pest�c�de refer to the Integrated Pest Management and ut�l�zat�on of 
effic�ent mach�nery should be encouraged cont�nuously.  Bes�de that, the 
h�gh of water puddle should be reduced, other than could save water �t �s also 
reduce the bacter�a act�v�ty that produces methane gas.  The plant res�due 
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should be put under the ground to add land organ�c mater�al and reduce the 
methane gas product�on.  Env�ronmental fr�endly �rr�gat�on system should be 
developed, wh�ch �s the �rr�gat�on system that do not use foss�l fuel energy.  
Agr�culture and agro �ndustry waste could be processed to fert�l�zer to reduce 
green house gas em�ss�on.  Related w�th fert�l�zer, the fert�l�z�ng effic�ency 
and the ut�l�zat�on var�ety that respons�ve to n�trogen fert�l�zer should be 
�mplemented and appl�cat�on of var�ety that �s respons�ve to n�trogen fert�l�zer.  
Bes�de that, food d�vers�ficat�on also should be soc�al�zed.

In husbandry sector, b�o gas technology from the use of husbandry waste 
as energy alternat�ve should be �mplemented, all at once to reduce CH4 
em�ss�on.

Increase the Capacity to Absorb Carbon

Accord�ng to Marakech accord (2001), the aforestat�on �s a not forest land 
convers�on �nto forest land trough plant�ng act�v�t�es (green�ng) w�th the 
nat�ve plant or �ntroduce plant from outs�de �n an area that 50 years ago �s 
not forest area, wh�le �n reforestat�on the plant�ng �s conducted on damage 
forest area before 31 December 1989.

In nat�onal scale, the effort to �ncrease the forest capac�ty to absorb carbon �s 
conducted trough development of plantat�on forest (HTI/ Industr�al Plantat�on 
Forest, HTR/People Plantat�on Forest, and HR/Publ�c Forest), along w�th forest 
and cr�t�cal land rehab�l�tat�on.  Wh�le �n �nternat�onal scope, �n t�me frame of 
2007-2009 should �mproved the regulat�on, procedure, and modal�t�es of small 
scale A/R CDM (aforestat�on/reforestat�on Clean Development Mechan�sm).

Accord�ng to department of forestry (2007) from the area of 53.9 m�ll�ons ha 
of degraded forest, �t �s targeted to rehab�l�tate 36.31 m�ll�ons ha unt�l 2025, 
w�th three rehab�l�tat�on per�od as follows: �n the per�od of 2007-2009 �t �s 
target to rehab�l�tate an area of 11.2 m�ll�ons ha, �n 2009-2912 an area of 16.71 
m�ll�ons ha, and 16.71 m�ll�ons Ha �n the per�od of 2012-2025.  Wh�le the rest 
w�ll be rehab�l�tate t�ll 2050.

The effort to reduce deforestat�on and forest degradat�on to reduce em�ss�on 
�s target�ng an area of 23.63 m�ll�ons ha �n the per�od of 2007-2009, 6.15 
m�ll�ons �n 2009-2012, along w�th 10 m�ll�ons ha �n the per�od 2012-2025. 
Bes�de th�s effort, the effort of combat�ng �llegal logg�ng, forest fire prevent�on, 
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env�ronmentally logg�ng pract�ce �n an area of 23.12 m�ll�ons ha w�ll be 
conducted cont�nuously �n the per�od 2007 - 2025

To ach�eve the above target, �t needs support from var�ous scheme of nat�onal 
and �nternat�onal fund�ng such as A/R CDM, REDD as well as other b�lateral and 
mult�lateral scheme.  W�thout �nternat�onal fund th�s target w�ll be d�fficult to 
ach�eve.

Tree plantat�on act�v�ty by the commun�ty should be supported and fac�l�tated, 
along w�th �nvolvement of local government.  Therefore �t needs regulat�on to 
obl�gate the Indones�an c�t�zen to plant one tree per year for each person.  To 
cut a tree w�th d�ameter more than 10 cm �t requ�res government perm�t and 
the cutter should plant two trees to replace the one tree that has been cut.

Indones�a could �ncrease carbon absorpt�on through development of forest 
plantat�on and susta�nable forest management.  Bes�de that �t should prevent 
the occurrence of land and forest fire by �mplement�ng Nat�onal Act�on Plan 
on Forest F�re Prevent�on and Susta�nable Peat Land Nat�onal Strategy w�th 
the target that compare to 2006 hot spot �t w�ll reduce 50 % of hot spot �n 
2009, 75% �n 2012 and 95% �n 2025.

In agr�culture sector the effort to �ncrease carbon absorpt�on could 
be conducted by develop�ng the agro forestry system to reduce CO

2
 

concentrat�on �n atmosphere.  Bes�de that, land ex m�n�ng act�v�ty could be 
used as product�ve land so �t could play a role �n carbon absorpt�on.  Carbon 
absorpt�on �n plantat�on sector that cover coconut palm, rubber, and cacao 

plantat�on �s est�mated to reach 217 m�ll�on of CO
2 

�n 2025.

B.  IMPLEMENTATION OF INCENTIVE MECHANISM

Toward Green Indones�a (MIH) program should be cont�nuously conducted as 
an effort to honor the d�str�cts that could ma�nta�n the vegetat�on �n protected 
forest and �ncrease the land coverage �n the�r area. Incent�ve to the d�str�ct 
should not l�m�ted to env�ronmental allocat�on fund, but also an �ncrease of 
fund to program of poverty allev�at�on, educat�on and health, along w�th other 
�nfrastructure.  By �ntegrat�ng var�ous programs that g�ve �ncent�ve to d�str�cts 
w�th good vegetat�on, then those areas w�ll be encouraged to ma�nta�n the 
vegetat�on on protected area susta�nable. Var�ous �ncent�ve mechan�sm to 
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�ncrease publ�c part�c�pat�on �n the effort to reduce the em�ss�on, �ncrease the 
absorpt�on and conservat�on of carbon w�ll be developed cont�nuously.

Management of peat land should be conducted �n susta�nable way w�th 
the ut�l�zat�on of known character�st�c map.  For that reason, spat�al plan of 
peat land should be establ�shed thoroughly for each �sland, so the perm�t for 
plantat�on clear�ng and other act�v�t�es could only be g�ven by the head of 
d�str�ct or the head of prov�nce or m�n�ster based on reg�on spat�al plan per 
�sland not per prov�nce. Th�s �s because peat land can not be separated by 
adm�n�strat�ve approach.

The MIH program �ntegrated w�th GERHAN program and other program that 
support the award�ng of �ncent�ve should be cont�nued and �ncreased �ts 
�mplementat�on.  Soc�al�zat�on along w�th educat�on regard�ng plant�ng and 
ecosystem �ntroduct�on should be cont�nued and expected to spread out.  
Plant�ng program by commun�ty should be cont�nued and try to put �t �nto 
CDM program.

Prevent�ve effort should be cont�nued, because �t �s not easy to change the 
ex�st�ng trad�t�onal farm�ng pattern of slash and burn. Farm�ng ass�stant, 
part�cularly on peat land should be g�ven the �nformat�on regard�ng th�s 
�ssue. The �ncent�ve system should be cont�nued for farmers that clear�ng the 
land w�thout burn�ng.

In the t�me frame of 2009-2012, the �ncent�ve mechan�sm �n management of 
forestry sector �s expected has been �mplemented, part�cularly related w�th 
deforestat�on prevent�on. Arrangement of the �ncent�ve and d�s�ncent�ve 
mechan�sm of unused land that own by �nd�v�duals, along w�th the w�thdrawal 
of bus�ness concess�on r�ght on unused land �n agr�culture and forestry 
sectors.

C.  SUPPORTING POLICIES

Spatial Planning as a Base for LULUCF Management

Spat�al Plan based on the balance of ecosystem and env�ronmental carry�ng 
capac�ty should be �mplemented correctly.  Then there are no overlapp�ng 
act�v�ty and push�ng out the funct�on of forest area.  Cons�stency to agreed 
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spat�al plan should be guarded and superv�sed by all stakeholders

Forest area map should be harmon�zed w�th reg�onal development plan, 
agr�culture land expans�on plan w�th Nat�onal Land Agency (BPN), along 
w�th cons�derat�on of protect�on area accord�ng to Government Regulat�on           
No 47/1977 regard�ng Nat�onal Spat�al Plan and Spat�al Plan Act that regulate 
protected area and cult�vat�on area. Act No.41/1999 concern�ng forestry, 
along w�th new adm�n�strat�ve expans�on, as well as the m�n�ng development 
and agr�culture land expans�on.  Therefore, there �s no regulat�on overlapp�ng 
that w�ll push the forest area for var�ous �nterests.

Geo hydrolog�c mapp�ng should be conducted, so �t could be used for 
determ�nat�on of env�ronmental carry�ng capac�ty �n spat�al arrangement.

In 2009-2012 per�od �t �s expected that the �mplementat�on of the regulat�ons 
concern�ng m�n�ng, agr�culture and reg�onal development have been 
harmon�zed based on spat�al plan cr�ter�a.  Bes�de for protect�on of fauna, flora 
and ecosystem, these also means to prevent env�ronmental d�saster, such as 
flood, land sl�de or other �mpact.

Law Enforcement

Law enforcement should be �mplemented fa�rly and w�thout any spec�al 
treatment to the perm�t �ssuer or perm�t requester on all act�v�t�es that 
break�ngs the reg�onal ecosystem spat�al plan nor the formulat�on of local 
spat�al plan that do not �n accordance w�th the nat�onal spat�al plan cr�ter�a.  
Law enforcement should be str�ctly �mplemented for cases that cause forest 
fore

Poverty Alleviation

Ecotour�sm should be developed �n var�ous reg�on of Indones�a as one source 
for �ncome and the effort to �ncrease the �ncome of the local commun�ty.  An 
�ntegrated env�ronmental rehab�l�tat�on program that all �n once also funct�on 
as poverty allev�at�on should be conducted, for example w�th an approach 
of an �ntegrated r�ver watershed rehab�l�tat�on of water qual�ty, coastal and 
mar�ne and GERHAN program that was mod�fied to �ncrease commun�ty 
part�c�pat�on, MIH program, and �ncent�ve to �ncrease local commun�ty 
�ncome.
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Program related w�th these act�v�t�es �s the �mplementat�on of fam�ly plann�ng 
program so the populat�on growth �n Indones�a does not press the change 
of forest funct�on area to become human settlement and other support�ng 
fac�l�t�es.

Educat�on to all commun�t�es should be cont�nued.  Therefore, the commun�t�es 
w�ll not only supported by natural resources, but they could develop the�r 
�ncome through serv�ce act�v�t�es and or more effic�ent natural resource 
management that w�ll not d�sturb the balance of susta�nable env�ronmental 
funct�on.

Research and Development, as well as Capacity Improvement

Cooperat�on w�th developed countr�es �s needed to conduct research �n 
LULUCF sector to produce lower GHG em�ss�on level and �ncrease CO

2
 

absorpt�on, as well as research cooperat�on and technology development on 
mar�ne sector to �ncrease the absorpt�on of CO

2
 �n Indones�an seas.

Preparation and Social Engineering

In soc�al perspect�ve, cl�mate change should be d�rected to the step for 
�nd�v�dual as well as commun�ty preparedness to address cl�mate change.  
In �nd�v�dual level, behav�oral change that conduc�ve to m�t�gat�on and 
adaptat�on to env�ronmental change could be conducted through var�ous 
med�a (educat�on, �ncent�ve/d�s�ncent�ve system, �nfrastructure eng�neer�ng, 
etc.).  In commun�ty level, �ntegrat�ve effort through commun�ty based 
approach should be �mplemented systemat�cally.  Therefore, Nat�onal Act�on 
Plan address�ng cl�mate change �s a strateg�c base to commun�ty development 
that pro env�ronment and have preparedness to address the new era post the 
twent�eth century.

Remember�ng that soc�al preparedness need relat�vely long t�me, then �n the 
per�od of 2007-2009, the expected reg�on that w�ll rece�ve �mpact of cl�mate 
change and �ts soc�al �mpl�cat�on should be already mapp�ng.  In term of 
soc�al ecology, the vulnerable reg�ons that have soc�al �mpl�cat�on are coastal 
area, water resource area, forest area and urban area.  In demograph�c terms 
the populat�ons that w�ll rece�ve d�rect or �nd�rect �mpact reach 120 m�ll�on 
people.
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Pol�cy that regulate ecology m�grat�on pattern should be prepared to 
ant�c�pate the ecology change �n the t�me per�od of 2009-2025.  Populat�on 
m�grat�on �n the area that vulnerable to cl�mate change should be ant�c�pated 
by adjust�ng the populat�on m�grat�on pattern and other pol�cy such as spat�al 
plan and reg�onal development.

Populat�on growth wh�ch �s est�mated w�ll reach 315 m�ll�on people w�ll fill 
the space that vulnerable to cl�mate change.  In the v�ew of soc�al aspect 
populat�on growth and cl�mate change w�ll �nfluence the bas�c of soc�al 
culture of the commun�ty.  The change of soc�al system from agr�culture base 
to non agr�culture base w�ll become faster.  Therefore, pol�cy that cons�ders 
the �mprovement of soc�al qual�ty that adjusted to env�ronmental carry�ng 
capac�ty �s needed.

Bes�de that, the pred�ct�on of m�grat�on pattern change from upstream areas 
to upstream become downstream to upstream should be ant�c�pated.  Th�s 
change w�ll �ncrease �f the pred�ct�on of cl�mate pattern and the ava�lab�l�ty 
of water resource really happened.  The �ncrease of populat�on �n upstream 
area w�ll not only change the soc�al �nteract�on pattern, but also the carry�ng 
capac�ty of the upstream area.  Therefore strateg�c pol�cy that g�ve opportun�ty 
and opt�on to develop non agr�culture act�v�ty centre �n the down stream area 
that �s est�mated w�ll rece�ve cl�mate change �mpact �s needed.

Emp�r�cally, var�ous researches have found correlat�on between soc�al/
populat�on dynam�c and env�ronmental factor �n Indones�a closely related 
w�th:
1. The problems of water, a�r and land pollut�on;
2. The loss of b�od�vers�ty; and
3. Deforestat�on

To ant�c�pate the �ncrease of damage and pollut�on �mpact related w�th soc�al/
populat�on dynam�c, an assessment of soc�al/populat�on dynam�c should be 
conducted based on the ant�c�pat�on to cl�mate change �mpact.

3.1.3  Marine and Fisheries Sector

The ocean has funct�oned as carbon s�nk.  Each mar�ne plant and b�ota has 
d�fferent capac�ty to absorb carbon.  For the Indones�an seas the est�mat�on 
of the amount of carbon (C) that could be converted to CO

2
 equ�valent that 
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could be absorbed �s shown �n table 2.

The total amount of pure carbon absorbed �s 67 m�ll�on ton per year or 
equ�valent to 245.6 m�ll�on ton CO

2
 per year.  These covers certa�n coral reef 

that could absorb 20 m�ll�on ton carbons per year that equ�valent w�th 73.5 
m�ll�on tons CO

2
 per year and mangrove that absorb 20.6 m�ll�on tons carbon 

each year that equ�valent w�th 75.4 m�ll�on ton carbons per year. Wh�le, 
carbons absorbed by phytoplankton at sea �s about 40.4 m�ll�on ton CO

2
 

per year. And from sea grass ecosystem �s est�mated about 15.3 m�ll�on ton 
carbons or equ�valent w�th 56.3 m�ll�on ton CO

2
 per year.

Cl�mate change g�ves �mpact to coastal ecosystem, part�cularly related w�th:
- Sea level r�se
- Change on surface temperature
- Change on the water ac�d�ty.
- Increase the frequency and �ntens�ty of extreme events such as trop�cal 

storm and h�gh waves.

The cont�nuat�on �mpact �s the �nundat�on of cultured fisher�es area, loss of 
econom�c asset and �nfrastructure, �ncrease eros�on and damage to cultured 
s�te �n coastal area along w�th coastal b�od�vers�ty and small �slands.

No. Ecosystem
Area
(km2)

Carbon Absorption
(million ton C/year

CO
2
 Absorption

(million ton CO
2
/year

1. Coral reef 61,000 20.0 73.5

2. Mangrove 93,000 20.6 75.4

3. Sea grass 30,000 15.3 56.3

4. Open Sea 5,800,000 11.0 40.4

Total 66.9 245.6

Table 2.  Est�mat�on of CO
2
e total that has been absorbed by mar�ne and coastal ecosystem �n 

Indones�a

The loss suffered by coastal commun�ty and fisherman (both captured and 
cultured fisher�es) �s �n the form of:
- The decrease of coastal and small �slands env�ronment qual�ty because of 

coastal eros�on, salt water �ntrus�on, and pollut�on.
- The decrease of fisher�es product�on because of the damage on mangrove 

and coral reef ecosystems as the result of the �ncrease of sea surface 
temperature and the change of groundwater reg�me.

- F�sherman needs longer t�me and b�gger coast to go to the sea because 
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of fish m�grat�on as well as fisher�es hab�tat and fish�ng ground damage.
- Damage to the cultured fisher�es land because of �nundat�on by sea water 

as well as flood as the result of sea level r�se.
- Hous�ng damage and the potent�al loss of l�fe because of extreme events 

such as trop�cal storms and h�gh waves

Today Indones�a has 400 thousands hectare of brack�sh water pond fisher�es 
and var�ous fisher�es �nfrastructure.  The �mpact of cl�mate change to part 
of th�s land, for example �nundat�on w�ll d�sturb the fisher�es product�on 
part�cularly shr�mp wh�ch �s the strateg�c export commod�ty.  Bes�de that the 
�mpact of cl�mate change w�ll worsen the soc�al economy cond�t�on of about 
8,000 coastal v�llages w�th populat�on about 16 m�ll�on peoples.

Furthermore, the �ncrease of eros�on w�ll threaten 12 of the 92 outer small 
�slands that have funct�on as reference po�nt of the Republ�c of Indones�a 
terr�tory.  The loss of these �slands, as well as the decrease of resources along 
w�th the commun�ty soc�al econom�c cond�t�on w�ll �nfluence the nat�onal 
secur�ty and res�l�ence.

M�n�stry of Mar�ne Affa�rs and F�sher�es Programs related w�th cl�mate change 
and �ts �mpact to coastal and small �slands �s d�rected to �ncrease the coastal 
and small �slands capac�ty �n absorb�ng carbon and the mar�ne natural 
funct�on to adapt to cl�mate change.

The efforts to �ncrease carbon em�ss�on capac�ty that could be conducted by 
mar�ne sector covers:
a. Mangrove and coastal vegetat�on plant�ng w�th commun�ty �nvolvement 

and at the same t�me to �ncrease the�r �ncome.
b. Coral reef rehab�l�tat�on through transplantat�on and art�fic�al coral reef.
c. To expand the Mar�ne Protect�on Area (MPA). In 2007, the extent of the 

MPA �n Indones�a �s 8.3 m�ll�on hectares.  The a�m �s to expand the MPA 
�n Indones�a up to 10 m�ll�on hectares and �ncreas�ng �t up to 20 m�ll�on 
hectares �n 2020.

Forest, agr�culture land and mar�ne management strategy �s est�mated to 
produce an �ncrease on CO

2
e net �n 2025 as much as 947 m�ll�on tons.
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3.2  ADAPTATION

Indones�a wh�ch �s s�tuated on the equator �s very vulnerable to the occurrence 
of cl�mate change.  Several env�ronmental d�sasters related  to cl�mate 
changes such as floods, eros�on, trop�cal storm and drought w�ll threaten 
the ava�lab�l�ty of food, energy, water and the soc�al secur�ty level of the 
commun�ty.  Var�ous stud�es (Schre�der et al., 2007; Zhou, 2002; Barnett et al, 
2006; K�toh et al, 206) shows clearly that the coverage and �ntens�ty of cl�mate 
changes on l�v�ng space and l�vel�hood that �s most sens�t�ve to the �mpact 
of cl�mate change, �nclud�ng urban/settlement centers, agr�culture area for 
food product�on, coastal zone and small �slands, as well as geograph�cal 
area of Indones�an arch�pelago based on model of cl�mate change to the 
doubl�ng of CO

2
 concentrat�on � n atmosphere w�ll have �mportant change �n 

a�r temperature, ra�nfall �ntens�ty and durat�on.  The success �n �mplement�ng 
adaptat�on agenda determ�ne by the character of adaptat�on framework: �s �t 
belong to the group of “react�ve adaptat�on” wh�ch �s gu�ded by the emerge of 
the latest changes �n cl�mat�c var�able or non cl�mat�c/soc�al, or belong to the 
group of “ant�c�pat�ve adaptat�on” that �s gu�ded to the est�mat�on of cr�t�cal 
threshold of the two type of var�ables above that st�ll could be supported by 
soc�al ecology capac�ty along w�th local publ�c �nst�tut�on, �nclud�ng the land/
space for m�t�gat�on purpose w�th adaptat�on demand �n the other s�de.

The success of �mplement�ng an adaptat�on agenda �s also determ�ned by 
the character of the adaptat�on framework: �s �t class�fied �nto what �s called 
an “adapt�ve react�on” wh�ch �s gu�ded by the appearance of more modern 
changes on a cl�mat�c or a non cl�mat�c/soc�al, or “ant�c�pat�ve adaptat�on”, 
wh�ch �s based on a forecast of a cr�t�cal l�m�t from changes by the two 
var�ables ment�oned above that can st�ll be endured by a soc�al ecolog�cal 
ab�l�ty and local publ�c �nst�tut�ons. It �s �mportant for all s�des of adaptat�on 
to also cons�der the poss�b�l�t�es of encor�ng a compet�t�ve d�stort�on wh�le �n 
use of publ�c resources that �ncludes space for m�t�gat�on to one s�de w�th a 
demand for adaptat�on.

Nat�onal development w�th adaptat�on agenda toward cl�mate change has 
purposed to create a res�l�ence development system to the present cl�mate 
var�ab�l�ty and ant�c�pate the future �mpact of cl�mate change.

The cl�mate change adaptat�on agenda w�ll be focus on the area vulnerable 
to cl�mate change, namely: water resource, agr�culture, fisher�es, coastal 
and mar�ne, �nfrastructure and settlement, health and forestry.  To ach�eve 
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development that res�l�ent cl�mate r�sk, then for each area focus should be 
know: 1) the object�ve of the cl�mate change agenda that want to be ach�eved 
related w�th the ach�evement of Indones�an M�llenn�um Development Goals; 
2) ex�st�ng cond�t�on �n each focus area, �n term of ex�st�ng b�o phys�c, program 
and �n�t�at�ves as well as the respons�ble �nst�tut�on and the �mpact of cl�mate 
change; 3) key changes needed for the ex�st�ng program, �nvestment or plan; 
and 4) add�t�onal or new �nvestment and act�v�ty needed.

Four �ssues should be cons�dered �n each focus area, these are: 1) the effort to 
address poverty; 2) soc�al and econom�c development; 3) �nvestment; and 4) 
spat�al plann�ng

Based on the development goal, the adaptat�on agenda �n the development 
strategy need to be arranged �n three t�me per�ods, wh�ch are:

A.  Immediate-Term

To bu�ld the capac�ty and the res�l�ence toward present cl�mate anomaly or 
cl�mate var�ab�l�ty, among others w�th:
1. D�saster R�sk Reduct�on program related w�th cl�mate through 

reforestat�on, aforestat�on, part�cularly �n cr�t�cal forest/land, �n the 
upstream and downstream (coastal area) w�th commun�ty �nvolvement;

2. Increase the awareness and d�ssem�nat�on of cl�mate change �nformat�on 
and adaptat�on �nformat�on to var�ous level of commun�t�es, part�cularly 
the vulnerable commun�ty as early preparedness and �ncreas�ng the 
awareness regard�ng the �ncreas�ng of cl�mate d�saster;

3. Improve the capac�ty of sc�ent�fic study concern�ng cl�mate change and 
�ts �mpact, as well as the effort to control �t and develop cl�mate change 
project�on model of short, med�um and long term per�od for local or 
reg�onal scale, wh�ch �s needed for evaluat�on of vulnerab�l�ty and cl�mate 
�mpact as well as formulat�on of adaptat�on plan and pol�cy strategy to 
address short, med�um and long term cl�mate change.

4. Rev�ew the core pol�c�es that d�rectly or �nd�rectly w�ll be �nfluenced 
by cl�mate change.  Afterwards �dent�fy the adjustment needed to the 
program that was des�gn accord�ng to that pol�c�es, w�th cons�derat�on 
to the d�rect�on of cl�mate change and sea level r�se as well as the change 
�n soc�al econom�c cond�t�on to obta�n pol�c�es and programs that more 
res�l�ent to cl�mate change.

5. Increase the capac�ty to �ntegrate the cl�mate change by ma�nstream�ng 
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cl�mate change adaptat�on �nto the �nfrastructure plann�ng and des�gn, 
confl�ct management and ground water d�str�but�on for the water 
management �nst�tut�on;

6. Mod�ficat�on on standard cr�ter�a for des�gn and plann�ng as well as 
operat�ng and ma�ntenance water �nfrastructure and fac�l�t�es (dr�nk�ng 
water, �rr�gat�on, �ndustry and others) and related �nfrastructure (dra�nage, 
flood control, etc.) for adaptat�on to the �mpact of cl�mate change.

7. Ma�nstream�ng the cl�mate change adaptat�on �nto var�ous sector’s 
pol�cy and program (w�th focus on d�saster management, water resource, 
agr�culture, health and �ndustry);

8. Development of cl�mate change �ssue �nto sen�or h�gh school and 
un�vers�t�es curr�culum;

9. Development weather, cl�mate and hydrology mon�tor�ng, part�cularly 
outs�de Java and �ncrease Meteorolog�cal and Geophys�cal Agency 
capac�ty for more accurate weather and cl�mate forecast�ng throughout 
Indones�a.

B.  Long and Medium Term

Development of res�l�ent and percept�ve �nfrastructure system and spat�al 
plan as well as sectors to the cl�mate d�sturbance and cl�mate change and re-
arrange the reg�onal spat�al plan, espec�ally �n coastal areas.

ACTION PLAN

3.2.1 Water Resource Sector

In water resource sector, the object�ve of cl�mate change adaptat�on agenda �s 
to support the Indones�an water v�s�on, namely “actual�zat�on of stable water 
ut�l�zat�on �n effic�ent, effect�ve and susta�nable manners for the prosper�ty of 
the whole people”

At present the clean water demand at Java, Bal� and East Nusa Tenggara 
has surpassed the water supply. Th�s �s because of h�gh populat�on, 
�ndustr�al�zat�on and urban�zat�on growth along w�th low clean water supply 
�n several locat�ons as well as the excess�ve ut�l�zat�on. Remember�ng the 
more cr�t�cal the cond�t�on of water resource �n Indones�a, at the Global Water 
Day XII �n 2004 the Government of Indones�a has decreed the water resource 
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management through s�gn�ng “Nat�onal Declarat�on on Effect�ve Water 
Management �n address�ng D�saster” by eleven m�n�str�es under coord�nat�on 
of Coord�nator M�n�stry of People Welfare.  Follow�ng th�s declarat�on the 
Pres�dent announce Nat�onal Partnersh�p Movement to save Water (GN-
KPA) on 28 Apr�l 2005 �n essence cover 6 strateg�c component, namely: (1) 
Spat�al Plann�ng, phys�cal development, land and populat�on; (2) forest and 
land rehab�l�tat�on along w�th water conservat�on; (3) Control of damag�ng 
by water ; (4) management of water qual�ty and water pollut�on control; (5) 
consumpt�on sav�ng and management of water demand; and (6) ut�l�zat�on 
of water resource �n a fa�r, effic�ent and susta�nable way.

W�th cl�mate change, drought event w�ll become worse, groundwater 
become less along w�th sea kevel r�se w�ll tr�gger salt water �ntrus�on that 
w�ll pollute water resource qual�ty for clean water and �rr�gat�on need.  The 
above strateg�c act�on d�rectly and �nd�rectly related w�th cl�mate change 
adaptat�on.  To strengthened the ex�st�ng program and �n�t�at�ve to become 
res�l�ent to cl�mate change, than the act�on that should be �mplemented 
among other are:
• Conduct �nventory of raw water �ntake locat�ons for dr�nk�ng water �n r�ver 

and �rr�gat�on area that w�ll be �mpacted by sea level r�se and �dent�fy the 
effort to address �t;

• Rehab�l�tat�on of hydrolog�cal network �n each r�ver reg�on as detector 
the change of the ava�lab�l�ty of water supply as well as water resource 
and water management;

• Conduct �nventory on r�ver watershed that has exper�enced pollut�on, 
but at the same t�me have h�gh water ut�l�zat�on �n Java �n order to dec�de 
the pr�or�ty �n address�ng �t;

• Implement reservo�r and pond development program �n Java, Sumatra, 
Sulawes�, Maluku, Bal�, NTB and NTT as be�ng programmed �n RKP 2008.  
Those water collectors could be used as water storage fac�l�ty dur�ng ra�ny 
season and the water could be used dur�ng dry season.

• Cont�nue water sav�ng movement for all necess�ty, such as for dr�nk�ng 
water, domest�c, agr�culture, �ndustry, power plant and others;

• Increase the r�ver watershed carry�ng capac�ty by prevent�ng the damage 
and rehab�l�tat�ng water catchments area �n var�ous water absorpt�on 
area through land conservat�on, by mechan�c (for example terracer�ng 
and absorpt�on well) and vegetat�on methods;

• Develop technology of trench dam constructed along the r�ver stream 
to �ncrease the volume capac�ty of the r�ver, reduce the flow speed and 
absorb the water to the ground (recharg�ng).  Th�s technology �s cons�der 
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effect�ve because techn�cally could collect a relat�vely large volume of 
water and water�ng a relat�vely large area because �t could be constructed 
�n a cascade ser�es;

• Remember�ng that dur�ng ra�ny seasons, the flood �s occurred, and 
drought dur�ng dry seasons, and water qual�ty �s polluted, than �n phases 
restorat�on effort on r�ver flow �s needed w�th also cons�der�ng the r�ver 
water qual�ty �n an �ntegrated way between the d�str�cts, prov�nces 
and other related �nst�tut�on.  Th�s also has to be connected to coastal 
development, for example the C�l�wung stream t�lls the Jakarta bay.  For 
th�s case the Pres�dent�al Regulat�on has been �ssued concern�ng the 
env�ronmental restorat�on of Cl�l�wung r�ver catchments area to the 
Jakarta bay;

• Inst�tut�onal�zed the ut�l�zat�on of weather and cl�mate forecast�ng 
�nformat�on effect�vely for operat�ng and management of reservo�r/dam 
�n order to reduce more effect�vely the r�sk of flood and drought

• Mod�fied the operat�on and ma�ntenance of reservo�r and �ts support�ng 
structures to adjust w�th the �ncrease and decrease of ra�nfall �ntens�ty 
because of cl�mate change.

• Conduct geo-hydrolog�cal research to know the ground water bas�n, 
so �t could be developed and ma�nta�n water pond, lakes and construct 
water absorpt�on as well as water collect�on �n the bu�ld�ng and �n the 
ground.  Superv�s�on on the duty of the bu�ld�ng owner to construct 
water absorpt�on and water collect�on fac�l�t�es should be conducted;

• The need to develop technology that could ut�l�ze salt water for dr�nk�ng 
water.  Also, the effort of water recycl�ng should be �mplemented;

• The need to plan and �mplement the nat�onal susta�nable strategy on 
peat land;

• Inventory of peat land accord�ng to �ts character�st�cs and formulate the 
peat land spat�al plan accord�ng to those character�st�cs;

• Conduct rehab�l�tat�on to water management �n the peat land area on 
the open channel by construct�ng the close-opened channel method to 
ma�nta�n a stable groundwater level.

3.2.2 Agriculture Sector

In the agr�culture sector, the object�ve of cl�mate change adaptat�on agenda 
�s to support the Indones�an v�s�on �n agr�culture sector, namely “actual�zat�on 
of compet�t�ve susta�nable �ndustr�al agr�culture system that could ensure 
the food secur�ty and farmer welfare”.  Nat�onal development agenda have 



64

pr�or�t�zed “agr�culture rev�tal�zat�on” agenda as one of pr�or�ty �n 2005-
2009 econom�c development.  Th�s agr�culture development program �s 
formulated �nto three ma�n programs, namely: 1) program to �ncrease food 
secur�ty; 2) program to develop agro bus�ness; and 3) program to �ncrease 
farmer welfare.

The �mpact of extreme cl�mate wh�ch �nfluenced by cl�mate change have 
caused harvest fa�lure, espec�ally dur�ng drought and flood events.  In the 
per�od of 1981-1990, harvest fa�lure has reached 100,000 ton per d�str�ct, 
wh�le �n the per�od of 1991-2000, has �ncreased to 300,000 per d�str�ct (Boer 
and Las 2003).  Of course th�s w�ll �nfluence the ach�evement to the target of 
agr�culture development �n Indones�a.  W�th the �ncrease of the threat from 
cl�mate change, several act�on plan should be �mplemented to strengthen 
the res�l�ent of agr�culture sector to cl�mate change, these are:

a. Data and �nformat�on management
• Increase the ut�l�zat�on of drought prone area map as �n�t�al 

�nformat�on �n mon�tor�ng drought.
• Develop spat�al and temporal early detect�on system for drought 

by ut�l�z�ng the automat�c cl�mate stat�on and telecommun�cat�on 
fac�l�ty.

• Inst�tut�onal�zed the ut�l�zat�on of cl�mate �nformat�on �nclud�ng 
weather and cl�mate forecast�ng to �ncrease the effect�veness 
management of farm�ng bus�ness system, �nst�tut�on of farm�ng 
bus�ness and partnersh�p to support the agro bus�ness act�v�ty.

b. Management of Farm�ng Act�v�ty
• Conduct�ng water sav�ng �n farm�ng act�v�ty by reduc�ng the h�gh of 

water puddle �n r�ce field.
• Put the plant res�due �ns�de the ground as add�t�onal land organ�c to 

�ncrease land fert�l�ty.
• Implement plant�ng accelerat�on w�th appropr�ate technology among 

others m�n�mum land process�ng (TOT) or d�rect seed spread�ng 
(TABELA).

• Develop System R�ce Intens�ficat�on (SRI) and Integrated Plant 
Management (TPT) �n the effort to save water �n farm�ng bus�ness.

• Soc�al�ze sav�ng water technology trough �rr�gat�on system: spr�nkle 
�rr�gat�on, tr�ckle �rr�gat�on, �nterm�ttent �rr�gat�on, etc.

• Develop water sav�ng technology by �ntens�ficat�on of wet land 
dur�ng El N�no and dry land dur�ng La N�na.
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• Implement good agr�cultural pract�ces (GAP) to rev�tal�ze farm�ng 
system w�th or�entat�on of conservat�on to the funct�on of 
env�ronment

c. Management of �rr�gat�on �nfrastructure
• Conduct rehab�l�tat�on and �mprovement of �rr�gat�on network w�th 

object�ve to �ncrease cropp�ng �ntens�ty and effic�ency of water use 
(as be�ng programmed �n RKP 208).  Restorat�on and �mprovement 
�rr�gat�on network could also extent the area of food crop w�th 
cons�derat�on of water ava�lab�l�ty and the w�ll�ngness of the land 
owner to convert the land for food crop land.

• Construct�on of �rr�gat�on channel (for fish pond and t�dal r�ce field) 
should be adjusted to the reg�onal development or reg�onal spat�al 
plann�ng, �nclud�ng the pred�ct�on of sea level r�se.

• Increase the ut�l�zat�on of the potent�al of alternat�ve water resource, 
e�ther water surface or groundwater w�th water pump technology to 
�ncrease plant �ntens�ty (IP).

• Pump mob�l�zat�on trough part�c�pat�ve movement for area that st�ll 
have ava�lable water resource.

• Opt�m�ze alternat�ng system �n �rr�gat�on water d�str�but�on.
• Des�gn the harmon�zat�on of �rr�gat�on network system w�th 

�nfrastructure.

d. Inst�tut�onal Management 
• Format�on of work�ng group on cl�mate change and anomaly �n 

Agr�culture department and fac�l�tate the �nst�tut�onal process of 
local ut�l�zat�on on cl�mate �nformat�on.

• Format�on of command�ng post to control flood and drought d�saster 
�n Department of Agr�culture.

• Empower the P3A �nst�tut�on so �t could conduct effic�ent water 
management �n the effort to ant�c�pate the �mpact of cl�mate 
change.

• Strengthened the �nst�tut�on of the water consumer farmer.
• Empower farmer group �n regulat�ng the plant�ng schedule and 

determ�ne the beg�nn�ng of plant�ng season.

e. Research
• Conduct cl�mate change �mpact analys�s toward the season sh�ft�ng 

to dec�de the beg�nn�ng of plant�ng season. 
• Cooperat�on between, Agency for Assessment and Appl�cat�on of 
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Technology (BPPT), Indones�an Inst�tute of Sc�ence, Un�vers�t�es and 
Department of Agr�culture to conduct research on super�or seed that 
res�l�ence to cl�mate change and have h�gh product�v�ty for constant 
land area.  Therefore, there are no need to change the funct�on of 
vegetat�on coverage’s or forest area �nto agr�culture land,

• Develop l�vestock that adapt�ve to weather and cl�mate.
• Re-�dent�ficat�on and rearrangement of areas that are prone to flood 

and drought.
• Consort�um research program “government pol�cy and strategy to 

address cl�mate change �n agr�culture sector”

f. Soc�al�zat�on and Advocacy
• Advocacy and soc�al�zat�on to establ�sh the r�ght understand�ng to 

cl�mate change and �ts �mpact on agr�culture sector as well as the 
government pol�cy �n m�t�gat�on and adaptat�on.

• Soc�al�zat�on, apprec�at�on and �mplementat�on of Plant�ng Calendar 
Map to adjust the food crop plant�ng pattern w�th cl�mate cond�t�on 
and blue pr�nt ant�c�pat�on of drought and flood to the commun�ty, 
part�cularly to farmer.

• Soc�al�zat�on of the regulat�on and Act that related w�th env�ronmental 
conservat�on (as stated �n Act No.23/1997 concern�ng env�ronment, 
Act No. 18/2004 concern�ng plantat�on, Agr�culture M�n�ster�al 
regulat�on No 26/2997 concern�ng gu�dance for perm�t plantat�on 
bus�ness, etc.) to prevent deforestat�on and forest and agr�culture 
land degradat�on.  Soc�al�zat�on part�cularly for local government 
offic�als so �t w�ll be w�ser �n dec�d�ng locat�on perm�t for agr�culture 
land clear�ng �n forest area, and reg�on that �s allocated for non 
agr�culture used.

• Format�on of �nformat�on system to prevent the loss because of 
forest/land fire, among other w�th format�on of work�ng group team to 
prevent forest and land fire as well as to d�ssem�nate the �nformat�on 
regard�ng hot spot (from or rece�ved by Webs�te of Nat�onal Space 
and Av�at�on Inst�tute, Department of Forestry, State m�n�stry of 
Env�ronment and related �nst�tut�on) to the head of d�str�ct agency as 
well as to planters/farmers.

• Development of agr�culture �nformat�on system and network�ng 
var�ous levels and reg�ons, �nclud�ng development of Agr�culture 
F�eld School (SLP), as a replacement of Cl�mate F�eld school (SLPHT 
and SLI)
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g. Others
• Develop food d�vers�ficat�on pol�cy. The area where �ts populat�on eat 

sago, corn or r�ce as �ts staple food, need to �mplement agr�culture 
�ntens�ficat�on to the�r ma�n staple food.

• There �s need for plann�ng water supply for agr�culture act�v�t�es.  Dur�ng 
dry season, Java w�ll exper�ence drought therefore the restorat�on of 
watershed cond�t�on should be �ncrease and �n �ntegrated way, w�th 
the related sector and local government.  Ind�cator of the effort to 
restore the water catchments area w�ll be based on ach�evement that 
the r�ver water parameters are above the standard

• Format�on of deta�l plann�ng concern�ng the agr�culture development 
pol�c�es w�th cons�derat�on on ecosystem �n order that susta�nable 
agr�culture could be �mplemented.  Th�s has to be d�scussed together 
by Department of Agr�culture, Department of Forestry, Nat�on Land 
Adm�n�strat�on, State M�n�stry of Env�ronment, Department of Publ�c 
works, �nter�or M�n�stry and Nat�onal Development Plann�ng Agency.  
Then the agr�culture development could be executed �n an �ntegrated 
approach;

• Develop the program to �mprove the farmer’s �ncome and the effort 
to market the agr�culture product.  Th�s could be done by g�v�ng eas�er 
access to market pr�ce �nformat�on, easy access for cred�t appl�cat�on,  
and the ava�lab�l�ty of transportat�on access;

• Advocacy and soc�al�zat�on of cl�mate change and the forecast 
�mpact

• Reevaluate/forecast land shr�nkage because of the �mpact.
• Arrangement of product�on system part�cularly the food product�on 

�n the context of food secur�ty.

3.2.3 Marine, Coastal and Fisheries Sector

In fisher�es sector, the object�ve of the cl�mate change adaptat�on agenda �s to 
support the ach�evement of the v�s�on of fisher�es management �n Indones�a, 
namely “Susta�nable and Respons�ble Management of Mar�ne and F�sher�es 
Resource for Un�ty and Welfare of the Indones�an C�t�zen”.  Th�s v�s�on w�ll be 
ach�eved by: 1) Improve the welfare of fisherman commun�ty, fish cultured 
farmer, and other coastal commun�ty; 2) Increase the role of mar�ne and 
fisher�es sector as a source for econom�c growth; 3) Ma�nta�n and �ncrease the 
carry�ng capac�ty as well as the env�ronment qual�ty of fresh water, coastal, 
small �slands and seas; 4) Increase the nat�on �ntell�gent and health through 
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the �ncrease of fish consumpt�on; and 5) Increase the role of Indones�an seas 
as a nat�on un�fier and �ncrease the mar�ne culture of Indones�a.

About 140 m�ll�on or 60% of the total populat�on l�ves �ns�de the rad�us of 
50 km from the shorel�ne and spread �n 42 c�t�es and 182 d�str�cts. About 
48 m�ll�on or about 23% of the populat�on l�ves below the poverty l�ne. The 
�ncrease of only one meter w�ll submerge 405,000 ha of coastal area and s�nk 
about 2,000 low ly�ng �sland as well as the coastal reef area.  Cl�mate change �s 
also change the sea temperature; change the current pattern, w�nd and ra�nfall 
pattern.  Warmer sea water could prevent plankton breed�ng and reduce the 
ava�lab�l�ty of food for fish.  Several fish spec�es poss�bly w�ll m�grate to other 
area where the temperature cond�t�on and food �s better.  Th�s certa�nly w�ll 
have an �mpact to the ach�evement of development target �n fisher�es sector.

Cl�mate change agenda �s expected to be capable �n dec�d�ng the save area for 
human settlement.  Several act�on plans should be �mplemented to develop 
the res�l�ent �n th�s sector.  These are
• Conduct �nventory to all structures (bu�ld�ng) �n the coastal area to 

ant�c�pate the �mpact to sea level r�se and h�gh t�dal wave that could 
�mpact those bu�ld�ng and plann�ng the effort to rearrange the coastal 
area wh�ch have h�gh r�sk to the �mpact of sea level r�se.  If needed, the 
reconstruct�on of bu�ld�ng on the coastal area �s conducted by cons�der�ng 
the sea level r�se and the occurrence of h�gh waves.  Take a not�ce to the 
average sea level r�se �n Indones�a �s 0,8 mm/year and an area of 100-130 
m t�mes the h�ghest wave �s a protected area;

• Plant�ng the mangrove or other coastal plants �n the coastal area.  Th�s 
�s conducted by �nvolv�ng the coastal commun�ty or fisherman.  For 
example at Batang Pekalongan d�str�ct, mangrove plant�ng act�v�ty has 
been conducted by fisherman (�nclud�ng the supply of seeds, plant�ng 
and ma�nta�n�ng).  In those area at the same t�me small crabs has been 
spread so the fisherman w�ll take cares the mangrove as well as the crab.  
After the mangrove well growth, the number of fish also �ncreases so the 
fisherman does not need to sa�l far offshore.

• Implement�ng related �ntegrated coastal management (ICM) w�th 
restorat�on of r�ver water catchments area w�th the object�ve to �ncrease 
the commun�ty’s �ncome.  In plann�ng and �mplementat�on of th�s ICM, 
the local government related w�th the coastal and r�ver water catchments 
area should be �nvolved.

• There should be gu�dance and awareness to the fisherman and coastal 
commun�ty �n general about early warn�ng system on the event of cl�mate 
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change and the ut�l�zat�on of weather �nformat�on for mar�ne act�v�t�es.
• F�sh�ng sh�p that res�l�ent to weather change and h�gh wave as well as 

env�ronmentally fr�endly equ�pment for capture fisher�es has to be 
developed.

• The need to conduct research concern�ng the �mpact of cl�mate change to 
the cultured fisher�es.  It �s est�mated that the cl�mate change w�ll reduce 
20-30% of the fish spec�es.  In the other s�de there �s need to develop fish 
spec�es that res�l�ent and adapt�ve to cl�mate change.

• F�shermen hous�ng should be constructed w�th cons�derat�on on the 
�ncrease of sea level to �ts des�gn (�nclude san�tat�on and clean water 
system).  The early warn�ng system and evacuat�on place should be bu�ld 
also to prepare for sea water level �ncrease and the occurrence of h�gh 
wave.

• Nat�onal research to study the potent�al and to �ncrease the CO
2
  

absorpt�on from mar�ne sector by plankton, coral reef and sea weed etc.
• Formulat�on of a d�saster strateg�c m�t�gat�on plan (related to extreme 

events such as trop�cal storms and h�gh waves/ wave cl�mate)
• The use of mapp�ng and more accurate data and �nformat�on of 

vulnerable and r�sks at coastal areas and small �slands to exposure of 
cl�mate change.

3.2.4 Infrastructure Sector

Infrastructure �s an �ntegral part of nat�onal development. Infrastructure �s 
the roll�ng wheel of econom�c growth. Act�v�ty �n transportat�on sector �s 
the backbone of the d�str�but�on pattern for goods and passengers.  Other 
�nfrastructure such as electr�c�ty and telecommun�cat�on related w�th the 
effort to modern�ze the nat�on and �ts ava�lab�l�ty const�tutes as one of the 
�mportant aspect to �ncrease the product�v�ty �n the product�on sector.  The 
ava�lab�l�ty of fac�l�t�es for hous�ng and human settlement, among others �s 
dr�nk�ng water and san�tat�on equally and extens�ve as well as susta�nable 
water resource determ�nes the level of welfare of the soc�ety.

Cl�mate change requ�re �nfrastructure that res�l�ent to the extreme cl�mate.  
The adaptat�on factor of the cl�mate change should be entered �nto the 
plann�ng process to develop �nfrastructure. Informat�on on cl�mate change 
such as temperature r�se, the change of the process of evaporat�on, hum�d�ty 
and water content should be �ntegrated �nto des�gn, code and phys�cal 
�nfrastructure standard.
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Act�on plan for Infrastructure sector among others are:
• There �s a need to mod�fy the standard cr�ter�a for plann�ng, �mplementat�on 

and operat�ng as well as ma�nta�n�ng the �nfrastructure because of the 
�ncrease of ra�nfall dur�ng ra�ny season and lower ra�nfall dur�ng dry 
season, such as the change �n dra�nage module, standard �rr�gat�on water 
d�str�but�on and operat�onal pattern of the reservo�r.

• To ant�c�pate h�gh ra�nfall �ntens�ty, then the road construct�on should be 
accompan�ed by construct�on pf the dra�nage system and well absorpt�on 
or water collect�on under the road.

• There �s a need to construct s�dewalk and b�ke road as well plantat�on  
shad�ng trees along the road to persuade the commun�ty to use un 
motor�zed veh�cles or walk�ng.

• Bu�ld�ng des�gn should cons�der the ab�l�ty to cope the trop�cal storm, 
h�gh ra�nfall �ntens�ty and drought.

• Construct the commun�ty hous�ng w�th vert�cal (stack) hous�ng system 
part�cularly �n the urban area �n Java and to address the l�m�ted ava�lab�l�ty 
of land 

• Road construct�on should cons�der spat�al plan and pred�ct�on on sea 
level r�se.  The construct�on of th�s access road should be d�scussed w�th 
department of transportat�on (wh�ch respons�ble on port and tra�n), 
together w�th department of forestry and department of mar�ne affa�r 
and fisher�es

3.2.5 Health Sector

W�th the health development v�s�on of “Healthy Indones�a 2010”, It �s expected 
that �n 2010 the Indones�an commun�ty have reach the health level wh�ch �s 
�nd�cated by populat�on that: 1) l�ve �n healthy env�ronment; 2) pract�ce clean 
and health behav�oral; 3) capable to supply and use a qual�ty health serv�ce; 
and 4) have h�gh health degree.  To ach�eve healthy Indones�a �n 2010, there 
are s�x health development programs, namely: 1) the program of healthy 
env�ronment, healthy behav�or and empower the commun�ty; 2) the program 
for health �mprovement; 3) program to �mprove the commun�ty nutr�ent; 
4) the program for health resource; 5) the program for med�c�ne, food and 
dangerous mater�als; and 6) the program for pol�cy and management for 
health development.

W�th the �ncrease of health r�sk to the human health because of cl�mate 
change such as, spread�ng of malar�a, dengue fever, d�arrhea, cholera and 
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other vector d�sease, then �t �s �mportant to �ntegrate the cons�derat�on of 
cl�mate change �nto the health development �n Indones�a.  The act�on plan �n 
health sector, among others �s:
• There �s a need to conduct health gu�dance to all commun�t�es part�cularly 

for the prevent�ve effort to �mprove the san�tat�on env�ronment.  Then, 
var�ous d�seases because of the �mpact of cl�mate change such as malar�a, 
dengue, and other trop�cal d�sease that spread�ng by w�nd could be 
ant�c�pated.

• Conduct�ng research to �dent�fy var�ous d�seases that could be born 
because of the �mpact of cl�mate change.  Also, there �s a need to conduct 
research that could produce med�c�ne that use mater�al from domest�c 
sources (ut�l�ze b�od�vers�ty) so the med�c�ne for the d�seases because of 
cl�mate change could be ready earl�er.

• Strengthened d�sease surve�llance and health protect�on.
• Strengthened the read�ness of health system.
• Increase the control on the vector that spread the d�sease.
• Improve commun�cat�on, �nformat�on and educat�on to �ncrease the 

commun�ty awareness.
• Develop early warn�ng system and conduct an effect�ve response to the 

d�saster and extra ord�nary events.

3.2.6   Forestry and Biodiversity Sector

As has been formulated �n the Strategy and Act�on Plan of Indones�a 
B�od�vers�ty, the v�s�on for Indones�an b�od�vers�ty �s “actual�zat�on of the 
Indones�an commun�ty that care, capable, �ndependent and smart �n 
conserv�ng and ut�l�z�ng the b�od�vers�ty �n an opt�mal, fa�r and susta�nable 
way trough respons�ble management to �ncrease the commun�ty welfare”.  The 
b�od�vers�ty act�on plan for 2003-2020 could be d�v�ded �nto five ma�n themes, 
namely: (1) development of commun�ty and �nd�v�dual capac�ty to manage 
the b�od�vers�ty; (2) development of resource, technology and local w�sdom; 
(3) �ncrease the conservat�on and rehab�l�tat�on of b�od�vers�ty; (4) �ncrease 
the �nst�tut�on capac�ty and pol�cy �nstrument; and (5) �ncrease the capac�ty 
to solve the confl�ct.  In each theme, programs are proposed along w�th the 
success �nd�cator and the �nst�tut�on �n charge for the �mplementat�on.  These 
all become measures to address b�od�vers�ty cr�s�s and restore �ts role as the 
asset of the nat�on. 

Cl�mate change w�ll greatly �nfluence the ex�st�ng ecosystem that d�rectly 
�mpact to the susta�nable of b�od�vers�ty.  Th�s of course w�ll become a 
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challenge to Indones�a to ach�eve �ts b�od�vers�ty v�s�on.  The adaptat�on 
agenda on cl�mate change �s expected could reduce the pressure to 
ecosystem, such as pollut�on and excess�ve ut�l�zat�on of the resource, that 
could damage the system and ext�nct the spec�es.  Forestry and b�od�vers�ty 
act�on plan �nclude: 
• Forest regulate the m�cro cl�mate and g�ve nature serv�ce such as water to 

the commun�ty and the downstream user, locat�on of var�ous b�o resource, 
and g�ve the forest product as wood and non t�mber such as res�n, rattan, 
honey and med�c�ne mater�al that could be used as means of l�vel�hood 
for the commun�ty surround�ng the forest.  Cl�mate change could g�ve 
ser�ous �mpact to �ts nature serv�ce as well forest damage (such as forest 
fire) �f forest �n not well manage.  Protect�on to the forest ecosystem plays 
an �mportant role �n the cont�nu�ty of the r�chness of forest product and 
the serv�ce of nature.

• Indones�a �s a country w�th very h�gh b�od�vers�ty.  Cl�mate change could 
g�ve ser�ous �mpact to these b�od�vers�ty.  Therefore, there �s a need to 
make �nventory of the Indones�a b�od�vers�ty.  Therefore, a genet�c bank 
for plant spec�es of Indones�a should be establ�shed.  Then those the b�o-
r�chness could be ma�nta�n for the nat�on benefit.

3.2.7   Cross Sector

• Increase the �nst�tut�onal capac�ty to supply the cl�mate and weather data 
and �nformat�on (such as the Geophys�cal and Meteorolog�cal Agency) 
and the technology to pred�ct accurate cl�mate/weather

• Supply the �nformat�on map on area prone to d�saster and prepare the 
early warn�ng system along w�th �ts standard operat�onal procedure 
that regulates the response of the commun�ty and the offic�als �f there �s 
cl�mate d�saster because of cl�mate change.

3.3  Institutional Capacity Improvement and Action to Develop 
and Implement Mitigation and Adaptation Programs

A long term problem for Indones�a that has to be resolved �s the need of a bas�c 
plan or a long term susta�nable development management regulat�on and a 
guarantee to rehab�l�tate the ecolog�c soc�al cond�t�on. The m�t�gat�on and 
cl�mate change adaptat�on agenda �tself has to become an �ntegrated part of 
the bas�c regulat�on, not a temporary or part�al program w�thout a connect�on 
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to the government sectors and other serv�ces. Bas�cally, as a parallel act�on to 
the m�t�gat�on and �mmed�ate adaptat�on efforts, Indones�a has to actually 
�nvest to harmon�ze the key development management sectors. Included 
�n th�s are the publ�c finance, �ndustry and other v�tal product�on d�v�s�ons, 
and soc�al serv�ce sectors wh�ch w�ll need re�nforc�ng w�th the ant�c�pat�on of 
var�ous �mpacts and the suscept�b�l�ty due to cl�mate change.

3.3.1  Harmonization and Revision of Regulation and Policy Framework 
for Sustainable Development Management

M�t�gat�on and adaptat�on framework could not be treated as two sperate 
�ndependent branch.  In econom�c sectors that sens�t�ve to the �mpact of 
cl�mate change such as agr�culture, v�tal serv�ces as well as energy �ndustry, 
qual�ty and suata�nab�l�ty of m�t�gat�on act�on w�ll depend on the adaptat�on 
preparedness �n the central and local government.  Screen�ng of new 
technology that �s respons�ve to cl�mate chasnge and �ts �mpact should 
also become gu�dence to development process and technology transfer for 
m�t�gat�on and adaptat�on.  The long term strategy to th�s large scale process 
should rely on publ�c monetary model that has been harmon�zed w�th the 
demand for the rehab�l�tat�on to the soc�al ecology damage along w�th the 
preparat�on of commun�ty adaptat�on capab�l�ty to address the vulnerab�l�ty 
and �mpact of cl�mate change.  F�scal and monetary rev�s�on to ease publ�c 
sectors managers, part�cularly �n the l�ocal government to act on the 
emergency s�tuat�on w�ll be needed.  The part�c�pat�on of all econom�c actors 
�n adapt�ve development model should be mon�tored and guarantee w�th the 
read�ness of pol�cy �nstrument �nst�tut�on and read�ness for �mplementat�on 
�n all level of government offic�las.

To ant�c�pate the m�t�gat�on and adaptat�on management reg�me after the 
end of the first comm�tment of Kyoto Protocol �n 2012, the �mplementat�on of 
Nat�onal Act�on Plan �n the next three years (2008-2011) should also an act�on 
to �ncrease capac�ty to ma�nta�n the compat�b��ty of model and �nformat�on 
and data system that �s used ny key government w�th the model that �s used 
by global accountant bythe part�es of Convent�on and Protocol.

The performance qual�ty of the Nat�onal Act�on Plan also determ�ned by the 
cons�stency of management system concern�ng the problems that w�ll be 
addressed through m�t�gat�on and adaptat�on, that requ�re the read�ness of 
the �nst�tut�on as follow:
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a. Integrat�on of knowledge system concern�ng the coverage of m�t�gat�on 
and adaptat�on from key government branch.

b. The �ntegrat�on of soc�al account�ng model that �s used to measure 
changes that related w�th cl�mat�c and non cl�mat�c var�able to �mprove 
and rev�se the forecast�ng and observat�on model for soc�al-econom�c 
and monetary changes that �s used by knowledge system concern�ng 
the coverage of m�t�gat�on and adaptat�on agenda from key government 
branch.

c. The ex�stence of clear�ng-house mechan�sm �n determ�n�ng and 
measur�ng var�ous cl�mat�c and non cl�mat�c var�ables �n the object�ve, 
target and �mplementat�on performance program from each respons�ble 
formal �nst�tut�on.  The clear�ng-house mechan�sm w�ll be effect�ve only 
�f �t connected to coord�nat�on capac�ty of the econom�c compartment 
of monetary and �ndustry sector w�th soc�al welfare sector w�th the 
appropr�ate econom�c �nstrument.

d. The ex�stence of fiscal and fund�ng mechan�sm for an �ntegrated m�t�gat�on 
and adaptat�on act�on �n the structure and cycle of publ�c budget.

e. The poss�b�l�ty for full and creat�ve part�c�pat�on part�cularly �n the level 
of commun�ty �n the cycle of adaptat�on and m�t�gat�on through soc�al 
and �nst�tut�onal pract�ces that has been �mplemented.  Only w�th 
part�c�pat�on model w�th full commun�ty �nvolvement the learn�ng 
process through NAP w�ll produce adaptat�on read�ness to address the 
r�sk from the �mpact and vulnerab�l�ty because of cl�mate change as well 
as suffic�ent m�t�gat�on level.

Act�v�t�es that at the same t�me support the m�t�gat�on and adaptat�on effort 
�n address�ng the cl�mate change are as follows:
• Format�on the regulat�on that form and support the culture of 

env�ronmental fr�endly, clean and law enforcement.
• Implementat�on of repr�mand and penalty for local government that 

�gnore nat�onal regulat�on regard�ng env�ronmental conservat�on 
(�nclud�ng land convers�on).

• Introduce educat�on on susta�nable env�ronment and natural resource to 
the nat�onal curr�culum.

• Appeal to fore�gn compan�es that have �nvested �n Indones�a to avo�d 
pollut�ng Indones�a.

• Mon�tor the em�ss�on produce by energy consumpt�on and LULUCF.
• Development of �nst�tut�on to the format�on of green house gas �nventory 

at local and nat�onal level.
• Mon�tor temperature change, sea level r�se, coastal eros�on, h�gh waves 
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and other extreme cond�t�on.
• Strengthened the ex�st�ng mon�tor�ng capac�ty of Nat�onal Inst�tute of 

Aeronaut�cs and Space and Geophys�cal and Meteorolog�cal Agency.
• Transfer clean technology �nclud�ng low carbon technology and 

adaptat�on technology su�table w�th cond�t�on and Indones�a’s cl�mate 
character�st�cs

Remember�ng that at present t�me the forestry sector and energy sector 
(foss�l fuel) �s st�ll the ma�n �ncome for fore�gn currency and at the same t�me 
�s a ma�n green gas house em�ss�on; therefore, the act�v�t�es of those two 
sectors should cons�der the env�ronmental �mpact that they create.  In energy 
sector, the consumpt�on of renewable energy should rece�ved pr�or�ty, wh�le 
�n forestry sector ut�l�zat�on of forest and forest product should not damage 
the forest area; for example by develop�ng commun�ty economy to tour�sm 
�ndustry (ecotour�sm).

3.3.2  Technology

Efforts �n m�t�gat�on and adaptat�on �n conjunct�on to face cl�mate change 
requ�res the use of technology.  Cons�der�ng the Indones�an cond�t�on �s very 
vulnerable to cl�mate change, and as what need to be done by develop�ng 
country, Indones�a should form a l�st of deta�l necess�ty on env�ronment 
sound technology from each related sectors.

Transfer of technology from developed countr�es to develop�ng countr�es �s 
�mportant to s�gn�ficantly leverage the capac�ty and effect�veness of efforts 
to deal w�th cl�mate change.  The ma�n cr�ter�a for pr�or�t�es �n technology 
transfer are:

a. Conform�ty w�th nat�onal regulat�on and pol�cy
• Food Secur�ty
• Natural Resource Secur�ty
• Energy Secur�ty
• Incent�ves for Part�c�pat�on

b. Inst�tut�onal and human development
• Capac�ty Bu�ld�ng (product�on and know-how)

c. Technology Effect�veness
• Rel�ab�l�ty of technology
• Eas�ness of w�der use of technology, �nclud�ng local contr�but�on 
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support of technology appl�cat�on
d. Env�ronmental Effect�veness

• Greenhouse gase (GHG) reduct�on
• Improvement of local env�ronmental qual�ty

e. Econom�c Effic�ency and Cost Effect�veness
• Cap�tal and operat�onal costs relat�ve to alternat�ves
• Commerc�al ava�lab�l�ty (market)

The format�on of complete TNA expla�n the need for �nvestment to conduct 
technology transfer based on sector approach that potent�ally could reduce 
the CO

2
 em�ss�on from each sectors.  The TNA refers to the ma�n cr�ter�a for 

pr�or�t�es as descr�bed above.

Reduct�on of GHG �n the energy sector needs an energy sav�ng and low 
em�ss�on technology �n the power plant sector, �ndustry, transportat�on and �n 
household and commerc�al use. Controll�ng of forest fires requ�res mon�tor�ng 
technology that �s real t�me and conclus�ve fire ext�ngu�sh�ng technology. 
Reduct�on of GHG from the agr�culture sector �s also �n need of agr�culture 
technology (seeds, fert�l�zat�on and �rr�gat�on )  wh�ch �n a whole perspect�ve 
produces GHG em�ss�on on a lower level.

To �ncrease the preparedness of var�ous part�es �n address�ng the cond�t�on of 
extreme cl�mate, �t needs weather pred�ct�on technology that could produce 
accurate result.  W�th th�s technology, fisherman and farmer could have better 
plann�ng for the�r act�v�ty; so they could reduce the loss that probably they 
w�ll suffer because of the extreme cl�mate/weather (drought, storm etc.).  
Bes�de that, early warn�ng technology also should be �mplemented to avo�d 
the general publ�c to the negat�ve �mpact related w�th extreme cl�mate.  
Furthermore, for adaptat�on need �n agr�culture sector, technology to develop 
plant var�ety that res�l�ent to cl�mate change �mpact �s needed.  Agr�culture 
technology that saves water also should be �mplemented to ant�c�pate water 
scarce dur�ng long dry season. 

Other Pr�or�t�es, focus�ng on m�t�gat�on
- Energy sector (power electr�c sector: clean coal technology % hybr�d 

system, nuclear energy, b�o-energy, other new renewable energy: solar 
energy, w�nd energy, wave energy,; energy sav�ng technology for bu�ld�ng 
and �ndustry).

- Transportat�on sector (hybr�d veh�cle, fuel replacement, development of 
fast and mass transportat�on)
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- Industry and Manufacture sector: �) energy �ntens�ve (cement, pulp and 
paper, ceram�c, fert�l�zer, palm o�l, sugar, text�le and steel); (��) Agro �ndustry 
(tap�oca, coconut palm).

- Agr�culture and husbandry sectors: B�omass reactor, peatland 
management

- Forestry sector: s�nk enhancement, forest plantat�on
- Gas and sol�d waste (ut�l�zat�on of gas flare, urban waste management, 

waste).
- Mar�ne sector ( as a new �ssue to calculate the absorpt�on capac�ty of CO2 

from mar�ne sector, so �t could show there �s balance between em�ss�on 
and absorpt�on �n var�ous sectors �n Indones�a)

Carbon capture and storage (CCS) technology through the geolog�cal storage 
can be cons�dered as a m�t�gat�on technology �n a large scale for use on a 
power plant, o�l and gas sector and the �ndustr�al sector.

Other pr�or�t�es, focus�ng on adaptat�on
- Agr�culture sector (agr�culture �ntens�ficat�on) and fisher�es (breed�ng 

technology).
- Meteorology and Geophys�cal sector (weather pred�ct�on technology, 

model�ng techn�que).
- Infrastructure sector (clean water supply technology, ra�nfall water 

reservat�on).
- Energy conservat�on sector (replacement of ch�ller, bo�ler and furnace).
- Health sector (research and development to prevent trop�cal d�sease, 

�dent�ficat�on the type of d�sease because of PI and the med�cat�on effort 
w�th phytopharmacy).

- Effects of cl�mate changes on a reg�onal and local sector and the 
development of adaptat�on technology to ant�c�pate var�ables and 
cl�mate change and the r�se of sea level.

- In the government and commun�ty fields w�th a purpose to �ncrease 
adaptat�on sk�lls/capac�ty and to preserve local knowledge.

3.3.3   Funding

Strateg�c cons�derat�on �n the �ssue of fund�ng cover two s�de, namely (a) 
scop�ng or determ�ne the frame coverage of adaptat�on agenda w�th all the 
study and est�mat�on of the demand, and (b) �n�t�ate ma�n �dea for fund�ng 
resource development from three type of resources, wh�ch are: establ�sh 
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fund�ng from publ�c finance sector through new mechan�sm and creat�on 
of fiscal �nstrument ded�cated spec�ally for adaptat�on, as well as �nd�rectly 
that strengthened pos�t�ve soc�al �mpact from m�t�gat�on and adaptat�on 
measures.

a. Indones�a �s a develop�ng country w�th a financ�al ab�l�ty wh�ch �s l�m�ted 
by two th�ngs; one of them �s the small amount of nat�onal product and 
the huge amount of publ�c spend�ng wh�ch �s allocated for fulfill�ng 
the debt respons�b�l�t�es.  Although th�s happens, these dual l�m�tat�ons 
�s not supposed to l�m�t form what Indones�a can do to formulate the 
amount of demand of comprehens�ve adaptat�on needs and long term 
�ns�ghts. S�nce 1999 the effort to model a soc�al-ecolog�cal �mpact from 
cl�mate change has pushed development “ �ntegrated assessment 
framework”, wh�ch cons�ders the connect�on between cl�mate change 
�mpact w�th soc�al-econom�c dynam�c changes and the needs of publ�c 
sector �ntervent�ons to help the c�t�zens adapt to fulfill changes of l�v�ng 
pre requ�rements on the local level.  Fathom�ng a soc�al d�saster �mpact 
model wh�ch has been developed by many �nternat�onal research bod�es 
for example ECLAC and PAHO �n the Lat�n Amer�can reg�on or UNHCR 
and WHO on the cl�mate change context w�shes to �ncrease �ts sens�t�v�ty 
appra�sal reach by see�ng “�mpact sectors” by analyt�cal approach, as a 
cl�mate �mpact response funct�on. ( Petschel-Held et al., 1999; Bruckner et 
al., 2003; Toth et al., 2003 ).

 Model for adaptat�on fund�ng management, �nclude the development 
and technology transfer for adaptat�on and m�t�gat�on of cl�mate change 
should be harmon�zed w�th comprehens�ve assessment, not adjusted 
to fresh fund�ng ava�lable that could be access by Indones�a.  W�th the 
spec�fic geograph�c and populat�on of Indones�a, �t �s v�tal for the actor 
ma�n pol�t�c and econom�c change �n Indones�a to approach cl�mate 
change adaptat�on �ssue not as a m�nor act�v�ty but as gu�dance for cross 
sector publ�c serv�ce.  In �ts �mplementat�on, the sens�t�ve econom�c sector 
to cl�mate change should cons�der th�s response funct�on.  Infrastructure 
management of settlement, transportat�on, and food agr�culture �ndustry 
for example should cons�der the l�nk of water, energy and food supply 
that w�ll be d�sturbed, by the change �n cl�mat�c var�able as well as by 
soc�al/non cl�mat�c var�able such as level of �ncome or the ava�lab�l�ty of 
source of �ncome.
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b. In the l�m�tat�on of fund�ng capac�ty trough nat�onal budget, Indones�a 
should try var�ous scheme of fund�ng, e�ther from domest�c source as well 
as from abroad to support the effort of cl�mate change m�t�gat�on and 
adaptat�on.  Several fund�ng mechan�sm should be �mmed�ately tr�ed, as 
follows:

A.  Fiscal Instrument
Several fund�ng scheme could be obta�ned from �nstrument fiscal are:

• Em�ss�on tax that cover carbon tax and env�ronmental tax.
• Ut�l�zat�on tax that cover tax on natural resource and land.
• Tax exempt�on to develop sav�ng energy and low em�ss�on technology 

transfer

B.  Financial Instrument
Fund�ng scheme trough financ�al �nstrument cover:

• Under Kyoto Protocol: Adaptat�on Fund.
• Under Un�ted Nat�on Convent�on for Cl�mate Change: Spec�al Cl�mate 

Change Fund (SCCF), Least Developed Country Fund (LDCF), and 
Global Env�ronmental Fund (GEF)

• Other fund�ng resource: Trust Fund, B�lateral Fund and Mult�lateral 
Fund.

C.   Market Instrument
Fund�ng scheme trough market �nstrument cover:

• Internat�onal payment for env�ronmental serv�ces
• No compl�ance fee
• Performance bond
• Cert�ficate trad�ng system: Clean development Mechan�sm (CDM and 

Carbon Trade
• Var�ous �nsurance and re�nsurance model for the ex�stence of serv�ce 

by nature, or the cont�nu�ty of the flow of goods and serv�ce w�th the 
�mpact of cl�mate change.

D.   Non Conventional funding sources/instruments (could be a combi- 
nation of new fiscal mechanism, new financial instruments, as well 
as market establishment)
• Debt for adaptat�on/m�t�gat�on swap
• B�lateral adaptat�on/m�t�gat�on fund, as a compensat�on of delay�ng 

the transfer of technology �n one ma�n branch of �ndustry that �nvolves 
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two countr�es transact�on.  For example, the delay of �ntroduct�on 
low/free carbon technology for automot�ve sector from Japanese 
automot�ve �ndustry �n Indones�a, because of the surplus marg�n of 
the ma�n players �n th�s �ndustry.

• Fund�ng for technology development or cross/compensatory 
�ndustry.  For example the establ�shment of fresh adaptat�on fund 
for settlement and food crop agr�culture along w�th �ndustry that 
develop water pump w�thout eng�ne, �n wh�ch the econom�c cost 
and ecology sav�ng compensate by technology development fund 
from �ts var�ous consumers.

To effect�vely use the nat�onal budget that has been allocated to address 
env�ronmental problem, then harmon�zat�on and �ntegrat�on of �nter 
departmental/�nst�tut�on program related w�th env�ronmental �ssue should 
be made, part�cularly related w�th cl�mate change.  As br�efly d�scuss above 
the harmon�zat�on and �ntegrat�on w�ll not ach�eve opt�mal result w�thout a 
thorough new framework that cover development management plann�ng 
along w�th nat�onal financ�al management so �t could suffic�ently support 
th�s grant effort.
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CHAPTER IV

INTERNATIONAL COOPERATION IN ANTICIPATION OF 
CLIMATE CHANGE

Indones�a has geograph�cal and geolog�cal character�st�cs that mean that �t �s 
h�ghly vulnerable to cl�mate change as d�scussed �n Chapter 1.  In accordance 
w�th the Cl�mate Change Convent�on Art�cle 4: 8, 9 and 10, such countr�es 
should rece�ve financ�al support, �nsurance, and transfer of technology �n order 
to prepare for the negat�ve �mpacts of cl�mate change.  In add�t�on, Indones�a 
also �s a country w�th med�um �ncome w�th�n the low �ncome group, so �t also 
needs �nternat�onal support to help m�t�gate cl�mate change.

Based on the cond�t�ons above, and hav�ng regard to the pr�nc�ple of common 
but d�fferent�ated respons�b�l�ty, Indones�a w�ll play an act�ve role �n the effort 
to control the �mpact of global cl�mate change accord�ng to �ts role as Non 
Annex I country and w�ll persuade the developed countr�es to lead the effort 
to reduce GHG em�ss�ons.  Internat�onal support w�ll play an �mportant role 
for the ach�evement to the target of th�s Nat�onal Act�on Plan.

The Proposal for International Cooperation

Indones�a’s need for technology transfer and other support to reduce the 
GHG em�ss�on as well as adaptat�on to cl�mate change �ncludes:

Mitigation
• Energy �ntens�ve �ndustr�al sector (cement, pulp and paper, ceram�c, 

fert�l�zer, cook�ng o�l, sugar, text�le and �ron and steel);
• Env�ronmental management and env�ronmental aud�t for �ndustr�al 

processes and �ndustr�al equ�pment (replacement of ch�ller, bo�ler and 
furnace);

• Agro-�ndustry sector ( tap�oca and coconut palm process);
• Waste ut�l�zat�on sector (agr�culture, husbandry and urban waste);
• Power plant (clean coal technology, new renewable energy, solar energy, 

w�nd energy, wave energy and carbon capture and storage-CCS);
• Transportat�on sector (fuel sw�tch�ng, low em�ss�on veh�cle technology 

and energy sav�ng transport technology);
• O�l and gas sector (carbon capture and storage – CCS - and gas flar�ng);
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• LULUCF sector (technology to control forest fire, technology for to 
susta�nable use of peat land, �ntegrated tree plant�ng programs and 
poverty allev�at�on through the Toward Indones�a Green (MIH) program).

Adaptation
• Development of technology and �nst�tut�onal systems that can use 

cl�mate �nformat�on (�nclud�ng forecast�ng) �n an effect�ve way to manage 
the present and future cl�mate r�sk;

• Agr�culture sector (agr�cultural �ntens�ficat�on, spray and dr�p �rr�gat�on 
technology to save water) and fisher�es (breed�ng technology);

• Water resources sector �nclude among other: (�) ra�nfall and flood early 
warn�ng systems; (��) reservo�r management based on weather forecast�ng; 
(���) drought management based on satell�te �magery; (�v) �ncreased 
capac�ty �n the field of hydro cl�matology; and (v) �ncreased capac�ty �n 
the effic�ency of water consumpt�on;

• Industry sector (energy sav�ng, water sav�ng technology);
• Weather pred�ct�on and cl�mate model�ng technology;
• Energy conservat�on sector (replacement of ch�ller, bo�ler and furnace)
• Health sector (R&D to prevent trop�cal d�sease, better �dent�ficat�on of the 

health �mpacts of cl�mate change, and �mproved use of phytopharmacy); 
• LULUCF sector (recovery and reconstruct�on technology along w�th peat 

land, mangrove and coral reef mon�tor�ng.

Capacity Improvement
In order to prepare for the �mpact of cl�mate change, efforts are needed to 
�mprove the capac�ty of central and local government, leg�slat�ve bod�es, and 
pr�vate and commun�ty sectors.  These could be conducted through cl�mate 
change tra�n�ng and educat�on programs for the above stakeholders.

Positive Incentives to Maintain the Sustainable Forest (REDD)
Accelerat�on of the rehab�l�tat�on of degraded land �n an area of 53.9 m�ll�on 
ha requ�res �nternat�onal cooperat�on through aforestat�on and reforestat�on 
programs.  Based on the evaluat�on of 120 m�ll�on ha of forest area by the 
MIH program, there are several d�str�cts �n Papua and west Papua, Aceh, North 
Sumatra, Bengkulu, Southeast Sulawes�, Central Kal�mantan, East Kal�mantan, 
and West Kal�mantan wh�ch st�ll funct�on effect�vely as carbon stores and 
s�nks.  Therefore pos�t�ve �ncent�ves are requ�red to prevent degradat�on �n 
those forests.  Such an �ncent�ve should be calculated based on carbon stocks 
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and the opportun�ty costs of not open�ng that forest to be used for welfare 
�mprovement and econom�c growth.

Based on the study “Fund�ng for the Conservat�on Area �n Indones�a” the 
allocated budget ava�lable from all sources to �mplement the Heart of Borneo 
declarat�on �s 53.37 m�ll�on USD, wh�le the opt�mal budget requ�rement 
�s 135.51 m�ll�on USD.  Further support from b�lateral and mult�lateral 
cooperat�on �s requ�red to cover th�s budget defic�t of 81.94 m�ll�on USD.
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