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Preface

Combating climate change while ensuring national development
in a sustainable manner is one of the greatest challenges of the 21
century. The importance of ambitious targets in reducing emissions and
vulnerability have been recognized in the frameworks of the UNFCCC and
respectively of the Rio+20 objectives The Future We Want. Furthermore,
efforts to halt dangerous effects of climate change need to be done as
soon as possible.

The Government of Indonesia has committed to ambitious emissions
reduction target and is implementing a comprehensive nationwide
response to climate change: reducing emissions, adapting to unavoidable
climate change, and helping to shape a global response. These actions will
safeguard our environment, sustain our society, and support our economy
for the years ahead.

The mitigation voluntary commitment has been elaborated into a set
of policies for climate change mitigation to achieve the national target
of 26% emission reduction compare to business as usual in 2020 by
national resources and up to 41% with international support. This
target was articulated in Presidential Decree Number 61 and Number
71 in 2011 respectively. The supporting tools have been developed and
operationalized, such as National System on Greenhouse Gas Inventory
and National MRV system.

As a Party to the UNFCCC, Indonesia has obligation to report periodically
through national communications, and to submit biennial update reports
containing updates of national greenhouse gas inventories, including a
national inventory report and information on mitigation actions, needs
and support received, as mandated by the Conference of the Parties at its
sixteenth session (COP 16).
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This First Biennial Update Report (BUR) to the UNFCCC contains the
national inventory of anthropogenic emissions by sources and removal
by sinks of all greenhouse gases (GHGs) not controlled by the Montreal
Protocol, including a national inventory report, as well as information
on mitigation actions and their effects, as well as the associated
methodologies and assumptions.

This First BUR also identified constraints and gaps related to financial,
technical and capacity needs, information on domestic measurement,
reporting and verification, and other information relevant to the
achievement of the objective of the Convention.

Dr. Siti Nurbaya

Minister for Environment and Forestry
Republic of Indonesia
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Executive Summary

Indonesia continues the efforts and actions towards the implementation of
its commitments as a Non-Annex I Party to the United Nations Framework
Convention on Climate Change (UNFCCC). Indonesia presented its First
National Communication in 1999 and the Second National Communication
(SNC) in 2010 to the UNFCCC. Following Decision 2/CP.17, Indonesia has
prepared its first Biennial Update Reports (BUR) containing updates of
national greenhouse gas inventories, including a national inventory report
and information on mitigation actions, needs and supports received.

This BUR was supported by the Global Environment Facility (GEF) through
the United Nations Development Programme (UNDP), along with further
funding from the Government of Indonesia. The preparation process of
the first BUR included consultations with line ministries, academics and
private sector, to seek their opinions and points of view about the elements
of the updates that would require improvement in this first assessment.

As requested, Indonesia’s first BUR was prepared in accordance with the
UNFCCC reporting guidelines on BUR.
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1.1. National Circumstances

Indonesia is located between 6°08' North and 11°15’ South latitude, and
from 94°45' to 141°05' East longitude covering an area of about 790 million
hectares (ha) with a total coastline length of 95,181 km and land territory
of about 200 million ha. Of the 200 million ha of land territory, about 50
million ha are devoted to various agricultural activities. There is nearly 20
million ha of arable land, of which about 40% is wetland (e.g., rice fields),
40% is dry land, and 15% is shifting cultivation. Since 2013, the Republic of
Indonesia has been divided administratively into 35 provinces.

Indonesia’s population in 2010 reached 238 million people, the fourth
most populous nation in the world after China, India and the United States.
In the period 1980-1990, the annual population growth rate was 1.98%
and slightly decreased to 1.49% during 2000-2010. Indonesia’s population
is projected to exceed 300 million by 2030. Based on age composition,
the current dominated population is 45 and below. Unemployment
and underemployment are still relatively high, hence poverty remains a
challenge. Nevertheless, employments in Indonesian has been improving
in the past 8 years. Though the unemployment rate is still relatively high,
it had been decreasing from around 10% in 2004 to around 6% in 2013. In
2014, about 27.7 million people (11% of the population) in Indonesia are
considered poor. According to the country’s Medium-term Development
Plan (RPJMN 2015-2019), the government plans to implement various
development and welfare programmes to reduce poverty rate to 6.5-8.0
% of the population by 2019.

Indonesia's economy has grown rapidly in the last 10 years. The Indonesia
GDP price in 2013 was worth IDR 9,084 trillion (zUSD 939 billion), which
was much higher than it was nine years ago at only IDR 2,300 trillion
(xUSD 248 billion). In terms of per capita, Indonesia GDP grew from IDR
10.5 million (USD 1,132) in 2004 to IDR 33.3 million (USD 3,442) in 2012.
During this period, the annual growths of Indonesian economy varied
from 4.6% to 6.5%. The national RPJMN 2015-2019 has set the annual
economic growth target to be 6% - 8% in the next five years.

1.2. National GHG inventory

iv

The National Greenhouse Gases Inventory was estimated using Tier 1
and Tier 2 of the 2006 IPCC Reporting Guidelines and the IPCC GPG for
LULUCF. In 2012, the total GHG emissions for the three main greenhouse
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gases (CO,, CH, and N,O) without land use change and forestry (LUCF)
and peat fire, amounted to 758,979 Gg CO,-e. With the inclusion of LUCF
and peat fires, the total GHG emissions from Indonesia become 1,453,957
Gg CO,-e (Table 1). The main contributing sectors were LUCF (including
peat fires (47.8%) followed by energy (34.9%), agriculture (7.8%), waste
(6.7%), and IPPU (2.8%) (Table 2). The GHG emissions (in CO, equivalent)
were distributed unevenly between the three gases at 84.1%, 11.9% and
4.1% for CO,, CH, and N,O respectively.

Table 1. Summary of 2000 and 2012 GHG emissions for Three Main GHG
(CO,, CH, and N,O) in Gg CO-e

Percentage
Sectors
2000
1 Energy 298,412 508,120 29.8 349
2 IPPU 40,761 41,015 41 2.8
3 Agriculture 96,305 112,727 9.6 7.8
4 LULUCEF (incl. peat fire) 505,369 694,978 50.5 47.8
5 Waste 60,575 97,117 6.0 6.7
Total without LUCF & peat fire 496,053 758,979
100 100
Total with LUCF & peat fire 1,001,422 1,453,957
Table 2. Summary of 2000 and 2012 GHG emissions by gas (in Gg CO,-e)
Total 3
No Sectors Year co, CH, N,O G CF CF, co NOx NMVOC Sox Total
ases
2000 265318 29,742 3,352 298,412 NE NE NE NE NE NE 298,412
1 Energy
2012 477,805 25188 5,127 508,120 NE NE NE NE NE NE 508,120
2000 40,425 7067 26528 40,761 250 22 NE NE NE NE 41,033
2 IPPU
2012 40,538.10 56.9 420 41,015 47 NE NE NE NE NE 41,062
Agriculture 2000 4772 51461 40,072 96,305 NE NE 272444 7403 NE NE 99,103
3 (indl.
livestock) 2012 6625 55650 50,452 112,727 NE NE 3,370.83 916 NE NE 116,189
4 LULUCF nc. 2000 505,369 NE NE 505,369 NE NE NE NE NE NE 505,369
peat fire) 2012 694,978 NE NE 694,978 NE NE NE NE NE NE 694,978
2000 1,783 56,591 2201 60,575 NE NE NE NE NE NE 60,575
5 Waste
2012 2207 91,913 2,997 97,117 NE NE NE NE NE NE 97,117
2000 817,667 137,864 45890 1,001,422 0 0 2,724 74 0 0 1,004,492
Total (CO,-eq)
2012 1,222,152 172,808 5899 1,453,957 0 0 3371 92 0 0 1,457,466
2000 817 138 46 100.0
Percentage (%)
2012 84.1 119 41 100.0
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Over the period of 2000-2012, the GHG emissions from all sectors tend
to increase with the exception of industry (Figure 1). The emissions
from energy, agriculture and waste, increased at the annual rates of
4.6%, 1.3% and 4.0% respectively, while those from industrial sector was
relatively less than 1%. Overall, without LUCF, the annual emissions over
the period of 2000-2012 increased consistently with a rate of about 3.6%
per year. With LUCF, the annual emissions fluctuated considerably due
to high inter-annual variability of emissions from LUCF sector (Figure
1). The average national GHG emissions in the period 2000-2012 were
about 1,249,325 Gg CO,e (1.249 Gt CO,). The contribution of LUCF (incl.
peat fire) and energy sector to total emissions over the period of 2000-
2012 were about 51% and 32%, respectively (Figure 2).
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Figure 1. Emission Trend without LUCF (left) and with LUCF (right)
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Figure 2. Sectoral Emissions Contribution to the National emission over period 2000-2012
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Key category analysis indicated that without LUCF, the two main emissions
sources that have contributed to more than 50% of total emissions
were (i) energy production (electricity, heat, oil & gas refining) and (ii)
transportation. While with LUCF, there were three main emissions
sources, namely (i) emissions and removals from soils (mainly from peat
decomposition), (ii) peat fire and (iii) forest and grassland conversion.

1.3. Measures to Mitigate Climate Change and Effect

Responding to the global climate change challenge, in 2009, President of
Indonesia has pledged to reduce GHG emissions level up to 26% below BAU
by 2020, using domestic effort and further up to 41% with international
support. Following this announcement, Gol issued Presidential Regulation
(Perpres) No. 61 Year 2011 on National Action Plan for GHG Reduction
(RAN GRK).

The regulation provided details of sectoral mitigation action plans for
reducing GHG emissions. In total, there were more than 50 mitigation
action plans under RAN GRK. Implementation of these plans, either
through policy statements (policy-based mitigation action) or project
activities (project-based mitigation actions) was intended to achieve the
national GHG emissions reduction target. Perpres No. 61/2011 stated that
the quantified emission reduction target of 26% by 2020 would be 0.767
Giga ton CO,-e, and of 41% would be 1.189 Giga ton CO,-e.

The sectoral ministries have reported the implementation of mitigation
actions as defined in Perpres No. 61/2011 (Table 3). The total number of
mitigation activities that have been implemented totalled to 45 actions.
However, not all sectors reported the effects of the mitigation actions
on emissions reduction (Table 4). Total reported emission reduction
achieved in the period 2010-2012 was about 41.29 million ton CO,-e
(0.04129 Giga ton CO,-e) or about 13.76 Mt CO.,e (0.01376 Gt CO,-e)
annually. In addition to Perpres No. 61/2011, there were other 27
mitigation actions in which 4 activities were supported by NAMA and
23 were non-Perpres. Similarly, very few activities have reported the
effects of the actions on emissions reduction (Table 4). The resulted
emissions reduction over that period was reported to be about 5.09
Mt CO,-e (0.00509 Gt CO,-e) or about 1.70 Mt CO,e (0.00170 Gt CO,e)
annually. Most of the reported emissions reduction achievements have
not been verified.

INDONESIAFIRST BIENNIAL UPDATE REPORT (BUR)
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Table 3. Mitigation actions

transportation

- Programme to enhance 3R activities (reuse,
recycle, recovery)

- Encouragment of private sector involvement in
MSW treatment

Category in FCCC/ ER Target
AWGLCA/2011/ SECTOR/ACTIVITY REMARKS
INF.1 (GtCO2e)
ENERGY SECTOR 0.030 Equivalent to 40 TWh or 4,651 MW capacity
Energy Conservation Programme in DSM (Demand
Side Management):
- Development of standards All energy conservation programme will be
- Development of regulation/policy implemented by government, priva’re sector
D&E - Labelling programme and 'households through housgkeeplng,
- Energy manager training routine maintenance and repair and small
- Energy audit (pilot) investment
- R&D
- Dissemination of activities in all sectors
TRANSPORT SECTOR 0.008 Equivalent to 24 MMBOE
_ Standardization to achieve more energy efficient All programmes will be implemented by
vehicles (higher fuels economy), i.e. passenger governmerrt, private sector and community.
and freight transportation Key actors:
- Enhancg public transport infrastructure such as - Ministry of Transport
G Bus Rapid Transit or city train system _ Ministry of Energy and Mineral Resources
- Improyement of transport management and _ City Planning
planning ) ) _ Public transport operators
- Improve'ment in traffic demand management _ Private sector,
- Integration of transport and land use plan - Community
INDUSTRIAL SECTOR 0.001
All programmes will be implemented by
_ Process improvement government, private sector and community.
- Operation system improvement Key actors:
D&E - Technology change - Ministry of Industry
- Raw material substitution - Ministry of Energy and Mineral Resources
_ Dissemination/Promotion Programme _ City Planning
- Community
AGRICULTURE SECTOR 0.008
- Improvement of water management (increasing
water use efficiency such as SRI, PTT)
_ Introduction of new rice varieties with less . .
. All programme will be implemented by
c methane emissions overnment and private sector (CSR)
- Feed quality improvement and food supplement 9 P
for ruminants
_ Biogas energy
FORESTRY SECTOR 0.392
- Rehabilitation of land and forests in watershed
- Development of community forest and village The programmes have been implemented by
forest government, private sector and community.
- Establishment of timber plantation and private Private sectors will dominate the efforts for
B&C forest establishing timber plantation, communities
- Restoration of production forest ecosystem and CSR dominate the effort for establishing
- Development of partnership forest partnership forests, while government
- Fire management and combating illegal logging dominates land and forest rehabilitation
- Avoidance of deforestation programmes.
- Empowerment of community
WASTE SECTOR 0.048
- Implementation of MSW management law
- Government programme for the improvement of All programmes will be implemented by
- existing solid waste landfill government, private sector and community.
- Domestic liquid waste management Key actors:
- Industrial liquid waste management o )
F - Capacity building for waste collection and - Ministry of Environment

- Ministry of Public Works
- Local Government

- Private sector

- Community
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Category in FCCC/ ER Target
AWGLCA/2011/ SECTOR/ACTIVITY REMARKS
INF.1 (GtCO2e)
PEAT EMISSIONS 0.280
. . Most of programme will be implemented by
- Development of fire early warning system government, national and international NGOs
- Strengthening community based fire-fighting and private sectors (CSR).
team
- Improvement of peatland management Key actors:
A - Mapping of peat characteristics

- Empowerment of community

- Law enforcement for policy compliance
- Generating income activities for communities
such as fishery management in peat water

Ministry of Environment
Ministry of Forestry

Ministry of Agriculture
Local Government
Private Sector

Note: The mitigation actions categories documented in the FCCC/AWGLCA/2011/INF1 as
following: A:Sustainable peat land management; B: A reduction in the rate of deforestation
and land degradation; C: The development of carbon sequestration projects in forestry
and agriculture; D: The promotion of energy efficiency; E: The development of alternative
and renewable energy sources; F: A reduction in solid and liquid waste; and G: Shifting to
low-emission modes of transport

Table 4. Effect of the Implementation of Mitigation Activities on CO, Emission Reduction

Sector Number Of Number Of Emission Emission Emission
Implemented Activities Reduction Reduction Reduction
Activities With Target/ Cumulative Average Per
Reported Potential By 2010-2012 Year
Emission 2020 (Mt CO2-¢) (Mt CO2-¢)
(Mt CO2-e)
Energy 9 8 32.53 474 1.58
Transportation 17 7 35.15 0.27 0.09
Industry 2 4.81 0.79 0.26
Perpres -
Agriculture 4 4 43.59 3549 11.83
LUCF 11 0 605.90 n.a n.a
Waste 2 2 48.00 n.a n.a
Sub-total Perpres 45 23 769.98 41.29 13.76
Energy 2 0 412 n.a n.a
NAMA Transportation 1 0 1.50 n.a n.a
Waste 1 0 0.35 n.a n.a
Sub-total NAMA 4 0 5.97 n.a n.a
Energy 6 6 0.15 0.84 0.28
Non- Transportation 5 5 9.97 4.25 142
Perpres Forestry 10 0 n.a n.a n.a
Others 2 0 n.a n.a n.a
Sub-Total Non-Perpres 23 11 10.11 5.09 1.70
TOTAL 72 34 786.06 46.38 15.46

INDONESIAFIRST BIENNIAL UPDATE REPORT (BUR)

iX




1.4. Financial, Technology, Capacity Needs and Supports Received
for Climate Change Activities

Gaps and constrains

Development of GHG Inventory and the implementation of mitigation
actions plan (RAN/RAD GRK) in Indonesia are regulated by Presidential
Regulation No.71/2011 and 61/2011 respectively. Roles and responsibilities
of national and local institutions are clearly defined in the regulations.
BAPPENAS leads the implementation of RAN/RAD GRK and coordinates
the monitoring, evaluation and reporting (MER) of the implementation of
mitigation actions. MOE leads the development of National GHG Inventory
and also coordinates the verification process of the reported mitigation
actions. Both agencies have developed guidelines for the implementation
of the activities. The impacts of the implementation of mitigation actions
on GHG emissions should be reflected in the GHG Inventory. Therefore,
institutional process for linking activity data related to the mitigation
activities and GHG inventory needs to be developed. Agencies responsible
for collecting development data, i.e. Statistics Indonesia (BPS) and Centre
for Data and Information (PUSDATIN) of each sector, would play important
role, although currently, their involvement in data collecting process are
still limited.

In terms of technical capacity in the development of GHG Inventory, there
were gaps between national and local institutions, and among sectors.
In most cases, provinces and districts had difficulties in calculating the
emissions related to their development activities and also in defining
the baseline emission as a reference for evaluating the effectiveness
of mitigation actions in emissions reduction. Another challenge was in
monitoring, including in tracking the budgets used to fund the activity.

Financial needs

Needs for financial support were identified especially for the
implementation of supported NAMAs activities. The fund was required
particularly to support the achievement of national emissions reduction
target of 41%. Using domestic budget, Government of Indonesia has
committed voluntarily to reduce its emission to 26% by 2020. Thus
the support was needed to increase the emissions reduction target by
15% from the unilateral target. Until 2014, six ministries and one local
government have identified 15 mitigation activities requiring international
financial supports, called known as supported NAMAs. Implementation
of these activities was mostly scheduled between 2015 and 2020 with a
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total investment of about US$ 870 million. Financial support required for
implementing six of the 15 activities was about US$ 229 million, while the
other 7 activities have not been assessed.

Technology needs

There were technical supports required for the implementation of the
supported NAMA. Two activities proposed to get the supports were
Sustainable Urban Transport (SUTRI) and Smart Street Lighting Initiative
(SSLI). Estimate cost for the technical support for these two activities is
about USD 13 millions. Other sectors have identified small mitigation
technology needs, however, further assessment on the technology is still
required. The identified technology needs include the following:

1. Energy: solar photovoltaic (PV) and regenerative burner combustion
system (RBCS)

2. Waste: mechanical-biological treatment (MBT), in vessel composting
(IVC), low solid anaerobic digestion (LSAD)

3. Agriculture, forest and other land uses (AFOLU): Integrated forest-
peat carbon measurement and monitoring technology, efficient peat
depth mapping technology and peat water management technology
including methodology for determining the activity data of burned
peat (burned area and burned depth at least to the closest 5 cm peat
depth precision).

With regard to the AFOLU, the technical support would cost about USD
22.5 millions, while for the energy and waste sectors the information on
costs for the technical support were not communicated.

Capacity Building Needs

Capacity buildings are required to enhance skills to implement technology,
monitoring of GHG emissions, and calculation of emissions reduction
through theimplementation of policies and measures. Accordingly, capacity
buildings should be directed towards: (i) increasing capacity of sector in
developing sectoral and sub-sectoral baseline/reference emission level as
the basis for measuring the achievement of mitigation actions; (ii) enhancing
capacity of agencies responsible for collecting and understanding data and
in developing templates to facilitate data collection; and (iii) developing
functional database for tracking information on GHG emissions, effects of
mitigation actions, financial flows from donor countries/funds, and capacity
building and technology transfer activities. Institutions targeted to receive
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capacity buildings include divisions or bodies within sectoral ministries
and agencies (K/L) in charge of developing, coordinating and monitoring
the implementation of sub-sectoral mitigation actions as well as agencies
responsible for collecting data from the implementation of mitigation
programme/activities. Capacity of local governments in developing low
carbon development strategies should also be strengthened, including
awareness rising activities directed not only for the government agencies
but also for private sectors who have the potential to participate in the
implementation of mitigation actions. For the implementation of NAMA
activities, K/L has identified at least 13 capacity building needs. The
estimated funding required for implementing seven of the 13 activities
was about USD 35 millions.

Supports received

Xii

In implementing mitigation activities, the Government of Indonesia
has received supports from bilateral and multilateral agencies. Over
the period 2008-2014, Government of Indonesia has received IDR 1.18
trillion (+USD 85.73 milion) of the IDR 3.04 trillion (+USD 247.44 million)
commitment. Government of Indonesia only reported the supports that
have been registered by the Government, i.e. supports that already have
official agreement. In addition to international support, Indonesia has
used its own funding to implement mitigation action and development
of GHG Inventory following Precidential Regulation No. 61/2011 and
71/2011.
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Chapter 1.

National Circumstances

1.1. Geography

Indonesia lies in 6°08' North and 11°15' South latitude, and from 94°45' to 141°05' East
longitude, between the Pacific and the Indian Oceans and bridges two continents: Asia and
Australia. The country covers approximately 790 million hectares (ha), with a total coastline
length of about 95,181 km (Statistik Sumber Daya laut dan Pesisir 2014, BPS) and land
territory of about 200 million ha. It consists of approximately 13,466 islands, of which only
six thousands are inhabited, including the five main islands of Sumatera, Java, Kalimantan,
Sulawesi and Papua. Extensive coastal plains and mountainous areas of 1,000 meters above
sea level characterize the Islands of Sumatra, Kalimantan and Papua. Of the 200 million ha
of land territory, about 50 million ha are devoted to various agricultural activities. There is
nearly 20 million ha of arable land, of which about 40% is wetland (e.g., rice fields), 40% is dry
land, 15% is shifting cultivation and 5% other cover. Since 2013, the Republic of Indonesia
has been divided administratively into 35 provinces (Figure 1.1).

Figure 1.1. Map of Indonesia (Source: Geospatial Information Agency)
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1.2. Climate

Indonesia’s climate is dominated by monsoons, which give a degree of homogeneity across
the region. Indonesia lies across the range of the Inter-Tropical Convergence Zone (ITCZ)
where the northeast and southeast trade winds penetrate the doldrums. Strong ascending
motion, overcast skies, strong squalls, heavy rainfall and severe local thunderstorms with
variable intensities are characteristics of this zone. There are three types of rainfall pattern
in Indonesia (Boerema, 1938): (1) The first type is a monsoon rainfall with a monthly
rainfall peak in December; (2) The second is a more localized rainfall pattern in the eastern
equatorial part of the country with a monthly rainfall peak in July-August; (3) The third type
is an equatorial rainfall characterized by two monthly rainfall peaks, in March and October.
Overall, these three types of rainfall result in a wet season that varies in length from as long
as 280 to 300 days toas short as 10 to 110 days, with rainfall varying from 4,115 mm to as
low as 640 mm.

Rainfall variability in Indonesia is influenced by many large-scale climate phenomena. Many
of these phenomena are imposed by sea-surface temperature (SST) variability. El Nifio
Southern Oscillation (ENSO) is one that strongly influences Indonesian rainfall variability.
Many studies on ENSO influences on inter-annual rainfall variability in Indonesia, reveal the
following seasonal patterns (e.g. Yoshino et al., 2000; Kirono and Partridge, 2002; Aldrian
and Susanto, 2003): (i) end of dry season occurs later than normal during El Nifio and
earlier during La Nifa years, (ii) the onset of the wet season is delayed during El Nifio and
advanced during La Nifa years, (iii) a significant reduction of dry season rainfall could be
expected during El Nifio and a significant increase during La Nifia years, (iv) long dry spells
occur during the monsoon period, particularly in Eastern Indonesia.

ENSO is one of the natural phenomena that resulted in devastating consequences on
climate and causes disasters. In Indonesia, El Nifio is often related to drought and La Nifa
to floods. Of the total 43 drought events occurred over the period of 1844-1998, only six
events were not associated with EI-Nifo (Quinn et al., 1978; ADB and BAPPENAS, 1999; Boer
and Subbiah, 2005). Moreover, El Nino is considered as one of the overriding control factors
in major forest/land fire and haze occurrence and frequency. Outbreaks of crop pests and
diseases as well as human vector-borne diseases are often reportedly connected to these
phenomena (Gagnon et al., 2001; Hopp and Foley, 2003).

A number of research findings indicate that global warming would bring more frequent
and perhaps intense ENSO events in the future (Timmerman et al,, 1999; Tsonis et al., 2005;
Hansen et al., 2006; McGregor et al,, 2013). Recent findings indicate that the variability
of ENSO within 30 years period between 1590 and 1880 was lower than those between
1979 and 2009 (McGregor et al., 2013). The variability of sea surface temperature in Pacific
Ocean (NINO3.4) has also increased in this century compare to the past century (Gergis
and Fowler, 2009; and Li et al, 2013). The frequency of strong El Nino tends to increase
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while the strong La Nina tendsto decrease (Figure 1.2). The global warming is likely to
expose Indonesia to more and frequent extreme climate events.
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Figure 1.2. (a) Variance of sea surface temperature at NINO3.4 from 1300-2000 based on reconstructed data
(blue) and observation (red) (Li et al.,, 2013), and (b) frequency of ENSO events from 1500s to 1900s (Gergis and
Fowler, 2009)

1.3. Population

In the past four decades, Indonesia’s population has been continuously increasing from
119.21 million in 1971 to 238.52 million in 2010 (Source: Population Census 1971 and 2010,
Statistics Indonesia (BPS), 2014). However, its annual growth rate appears to be decreasing,
from 1.98% (1980-1990) to 1.49% (2000-2010). It is projected that the population will
exceed 300 million by 2030. The distribution of the population follows the distribution of
the country’s economic activity that is concentrated in the western part of Indonesia i.e.
on the islands of Java and Sumatera. In 2010, almost 60% (more than 136 million) of the
population were living in the Island of Java, and around half inhabited urban areas. Provinces
with more than 50% of their inhabitants living in urban areas are DKI Jakarta (100%), Riau
(83%), Banten, Yogyakarta, and West Java (more than 60%).Based on age composition, the
population is dominated by age 45 and below (Figure 1.3).
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Figure 1.3. Population distribution pyramid by age (BPS-Statistics Indonesia, 2010)

1.4. Economic and Social Development

Indonesia life expectancy at birth has improved significantly in the past four decades from
only 47.9 years in 1970 to 69.7 years in 2011 For the period 2010-2015, BPS estimates that
Indonesia life expectancy at birth would increase to 70.1 years? In education sector, as the
result of sustained efforts, Indonesia adult literacy in 2011 was 95%, which is significantly
higher than it was in 1970, which was only 79%>.

Prior to 1999, Indonesia had been successful to alleviate poverty. In 1970, 60% of the
population (70 million people) was living in absolute poverty. By 1990, the number had
dropped to 27 million or 15% of the population and continued to improve up to 1997, when
the figure decreased to 20 million. However, in 1999, for the first time in years, Indonesia
experienced a severe 18-month drop in the country’s social and economic condition,
resulting in over 100 million people living below the poverty line. Despite successful recovery
following the country’'s economic and political reforms since 2000, some people are still
living below poverty line. In 2014, Indonesian poor to talled to about 27.7 million people
(11% of the population).

b www.worldlifeexpectancy.com
2 http://www.bps.go.id/
3 http://www.unesco.org
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Table 1-1). According to the National Medium-term Development Plan (RPJMN 2015-2019),
the government plans to implement various development and welfare programmes to
reduce poverty rate to 6.5- 8.0% of the population by 2019.

Table 1-1. Indonesian Poverty and Inequality Statistics

2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Relative Poverty

. 16.7 16.0 17.8 16.6 154 14.2 133 124 11.7 115 110
(% of population)

Absolute Poverty

ST 36.2 35.1 393 37.2 35.0 325 31.0 29.9 28.6 28.6 27.7
(in millions)

Gini Coefficient

L - 0.363 -| 0364 0.35 0.37 0.38 041 041 041 041
(Gini Ratio)

Sources: Based on data from BPS-Statistic Indonesia

Employment rate of Indonesian workforce has been improving in the past 8 years. Though
the unemployment rate is still relatively high, it has been decreasing from about 10% in
2004 to about 6% in 2013“. Compared to the sixties, Indonesia’s economy has experienced
structural transformation from agricultural economy to industrial and services economy.
Figure 1.4 shows the aggregate economic structure (GDP) in 2012. It also shows that the
share of industry and service account for 85% of the economy. Major contributors in the
industrial sectors are manufacturing, mining and extraction, and construction; while trading,
hotels, restaurant, finance, real estate, transport and telecommunication are the major
contributors in commerce and service sectors.

GDP Structure Year 2012 & Agriculture, Farming, Fores
_ {in percent) try and Fishery
Agriculture & Miming & Extraction
15%
181 - Manutacturing Industry
77 & Flectricity, Gas, and Clean
w Water
.67 d &= Construction
——
13,96 i Trading, Hotel and
1347 Hestaurant
Transportation amd
Telecommuinication
1026 50 [ Finance, Real Citate and
Services Company
Servicies
@) (b)

Figure 1.4. Distribution of Indonesia GDP in 2013 by (a) sector; (b) structure (BPS-Statistics Indonesia)

4 http://www.bps.go.id/
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In 2013, the Indonesia GDP price was worth IDR 9,084 trillion (zUSD 745 billion), which was
much higher than it was nine years ago at IDR 2,300 trillion (xUSD 248 billion) in 2004. In
terms of per capita, the GDP grew from IDR 10.5 million in 2004 (USD 1,132) to IDR 36.5
million (USD 2,994) in 2013. Table 1-2 shows the development of Indonesia GDP in current
price as well as constant price in 2000. For the past ten years, the national economy has
been growing with varying annual growth rates from 4.6% to 6.5%. The RPJMN 2015-2019
has set the annual economic growth target of 6% - 8% within the next five years.

Table 1-2. Development of Indonesian GDP and exchange rate

2004 | 2005 2006 2007 2008 2009 2010 2011 2012 2013

GDP (current price),

- 2,296 2,774 3,339 3,951 4,949 5,606 6,447 7,419 8,229 9,084
Trillion IDR

GDP/cap in million IDR

. 10.5 126 149 174 214 23.9 27.1 30.8 333 36.5
(current price)

GDP (constant price

2000), Trillion IDR 1,657 1,751 1,847 1,964 | 2,082 2179 | 2314 | 2465 2,619 2,770

GDP/cap in million IDR

. 7.60 7.93 8.24 8.63 9.01 9.30 9.74 | 10.23 1059 | 11,13
constant price 2000

GDP Growth 5.0% 5.7% 5.5% 6.3% 6.0% 4.6% 6.2% 6.5% 6.3% 5.8%

Exchange rate,

000 Rp/USD 9.27 9.83 8.99 9.39 10.9 94 8.99 9.06 9.67 12.19

Sources: Based on data from BPS - Statistics Indonesia (2015)

1.5. Sectoral Conditions

1.5.1. Energy Sector

The energy sector is an important sector as it provides the energy needed to support daily
activity and to fuel the economic activity. This sector also generates government revenues
from sales of natural resources to domestic and exports markets royalties and various
taxes. Energy is consumed in transport, industrial, agricultural and building sectors. The
types of final energy consumed in these sectors include oil fuels, coal, electricity, natural
gas, LPG and biomass. The primary energy used includes coal, natural gas, crude oil,
diesel oil, hydropower and geothermal. The final energy consumption has been growing
in line with economic and population growth. Between 2000 and 2012, the total final
energy demand grew on average 2.7% annually, from 709 million to 1050 million BOE
(Barrel of Oil) (MEMR, 2014). Industrial, residential and transport sectors dominated the
final energy consumption (Figure 1.5). High consumption growth occurred in transport
(6.9% per year) and commercial (4.6% per year) sectors. The growth was much higher
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than that of industrial (1.8% per year) and residential (0.9% per year) sectors. By fuel type
(Figure 1.6), energy demand is still dominated by oil that account for around 32.2% of
the total consumption, followed by biomass (26.9%), coal (11.7%), electricity (10.2%) and
gas (9.2%). High demand growth occurred in coal (10.8% per year), electricity (6.8% per
year), and gas (4.8% per year). High growth in gas demand was due to government policy
that switched kerosene subsidy to LPG subsidy in residential sector. Coal consumption
as a final energy was used solely in industrial sector. The high growth in coal was due to
the removal of industrial diesel subsidy resulting in the industries to switch from diesel
to coal.

Between 2000 and 2012, primary energy supply grew at a rate of 3.4% per year, from
996 million to 1,566 million BOE. As shown in Figure 1.7, the primary energy supply has
been dominated by oil, followed by coal and natural gas. Ever since the domestic oil
production capacity continued to decline, for energy security reason, the government
has been attempting to move away from oil by promoting energy that are abundantly
available in the country i.e. coal, natural gas and renewable energy. These attempts have
resulted in high growth in coal supply (11.5% per year), much higher than growth in oil
(2.8% per year) and natural gas (3.9% per year). These growths have resulted in decreased
oil share in supply mix, from 44% in 2000 to 35% in 2012, and increased coal share, from
9.4% in 2000 to 24.1% in 2012.
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Figure 1.5. Development of Final Energy Demand (including biomass)
by Sector (Centre of Data and Information-MEMR, 2014)
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Around 10% of final energy consumption was in the form of electricity. The electricity
demand was fulfilled by different types of power plants, i.e. coal, gas, hydropower,
geothermal and oil fuels. Figure 1.8 shows the development of power generation by types
of energy source where coal plant was the dominant source. In the past twelve years,
the plants that experienced high annual growths were geothermal (10%) and coal (9%).
The high growth rate of coal plant had pushed the share of coal in the power generation
mix to increase from 37% in 2000 to 51% in 2012. Despite the high growth, the share of

geothermal in power mix was still small, i.e. 4.8% in 2012 (Figure 1.8).
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The future challenge in energy sector is to utilize limited energy resources to supply an
increasing demand to support daily lives and economic activities. Through the National
Energy Council (DEN), the GOI has released national energy policy that provides guidance
to the country’s future energy development. The main features of the energy policy are as
follows:

e  Strive for energy security (move away from oil - reduced to 25% of supply in 2025,
promotes more abundantly available resources such as natural gas and coal)

e Increase energy efficiency (targeting energy elasticity to be less than one in 2025)

e  Promote the development of renewable energy (targeting 23% of supply mix in
2025)

1.5.2. Industrial Sector

As previously mentioned, industry has been playing an important role in Indonesian
economy. Since the past decades, industry has contributed around 40% - 46% to the GDP
formation. The important sub-sectors are mining and manufacturing, which together
account for about 78% of the industrial sector GDP. In terms of production volume, large
manufacturing industries are pulp and paper, cement, iron/steel and ammonia/urea. In the
past decade, the developments of these industries were fluctuating but tend to slightly
declining except for pulp and paper industry that slightly grew at 1.5% per year. Table 1-3
shows the development of industrial production in 2000-2012.
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Table 1-3. Development of Industrial Products (000 ton) in 2000-2012

Year
Industry

2000 ‘ 2001 ‘ 2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007 ‘ 2008 ‘ 2009 ‘ 2010 ‘ 2011 ‘ 2012

Mineral
Cement 30,119 | 33,880 | 33,248 | 32,629 | 34,886 | 34,004 | 34,970 | 35914 | 37,630 | 35599 | 34,515 | 37,491 | 41,077
Lime 4918 | 9,382 | 2770 | 2745 | 2,820 | 2828 | 3,089 | 3349 | 2286 | 1,222| 1,222 | 1,222 | 1,222
Glass 571 341 311 389 365 422 157 124 93 9% 106 85 85
Ceramics 12 12 15 12 15 13 9 10 11 11 11 13 13
Other Soda Ash 4760 | 4,760 | 2,616 | 2616 | 7214 | 7214 | 1,775 | 1,774 | 1774 | 1774 | 1774 | 1774 | 1774
8;:‘:;;3‘;58:“6 14,524 | 14,524 | 14524 | 11,216 | 9,852 | 5324 | 4,827 | 2937 | 2952 | 2852 | 2845 | 2851 | 2851

Chemical
Ammonia 4,785 | 4,407 | 4771 | 4,860 | 4546 | 5125 | 4910 | 4,070 | 4,197 | 4580 | 4,528 | 4,182 | 4,239
Nitric Acid 92 92 92 92 92 92 92 92 92 92 92 102 146
Carbide 22 70 76 76 20 20 35 33 31 29 27 26 21
Methanol 794 931 785 792 788 846 676 675 848 685 496 510 457
Ethylene 499 398 428 476 465 487 490 532 488 455 567 467 531
EDC 761 788 782 799 800 728 31 31 29 21 21 11 32
VCM 493 403 391 404 419 390 409
Carbon Black 95 98 91 % 110 123 123 123 129 130 129 88 242

Metal
DR Iron 1,356 | 1,918 859 | 2212 | 2425 | 2270 | 1,817 | 1,365 | 1,304 941 | 1,084 | 1,014 | 1,166
Pig Iron 0 0 2 3 3 33 33 33 33| 1,533 | 1,533 | 1,533 | 1,533
Sinter 241 741 646 621 589 590 590 590 590 590 590 590 590
Aluminium 240 240 240 240 240 240 250 241 242 241 237 240 241
Lead 37 32 24 27 25 27 36 45 87 54 22 25 25
Zinc 72 99 55 57 41 62 44 30 19 16 16 12 9

Non-Energy Products from Fuels and Solvent Use

Lubricant Use* 15 14 10 12 13 13 15 16 17 15 11 17 15
Paraffin Wax Use* 42 41 40 58 47 49 59 62 72 158 98 141 212

Others
Pulp and Paper 188 188 188 188 188 188 188 188 177 196 211 214 225
Food & Beverages 34 13 6.6 2.6 8.6 2 5 25 4,6 1.9 1 2.6 1.2

(*unit in thousand TJ)

Source: (a) Statistics of Large and Medium Industry/ISIC — BPS, Indonesia (b) Centre for Assessment of Green Industry (PPIH-LH)
Mol (c) Indonesian Cement Association

1.5.3. Forestry Sector

Indonesia possesses diverse forest ecosystems spreading from the coast to the mountain

areasand as high as 4800 m above sea level (Table 1.4). The forests are not only large in area,

but also high in biodiversity. Therefore, Indonesia is known as one of the mega-biodiversity
countries in the world. It has recorded to contain 1500 species of algae, 80,000 species
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plants with spora (such as Cryptogam) is in the form of herbal medicine, 595 species of
lichens, 2,197 species of Pteridophyta, and 30000-40000 of flora species (15.5% of the total
number of flora in the world). As for fauna, Indonesia harbours 8,157 species of vertebrate
(mammals, birds, herpetofauna, and fish), 1,900 species of butterfly (10% of the world’s
species). Moreover, the uniqueness of geology of Indonesia has caused high number of
endemic flora, fauna and microbes species.

Indonesia even has the world’s highest endemicity number of fauna species including birds,
mammals and reptiles, where there are 270 endemic species of mammals, 386 species of
birds, 328 species of reptiles, with additional 204 species of amphibians, and 280 species of
fishe.

Forests support the livelihood of 48.8 million people (Ministry of Forestry, 2010), of which
60% is directly dependent on shifting cultivation, fishing, hunting, gathering, logging, and
selling wood and non-wood forest products (Nandika, 2005). About 3.4 million people
work in the private forestry sector, of which 205,300 people are directly working in wood-
processing industries (Ministry of Forestry, 2010).

Table 1-4. Main forest ecosystems in Indonesia

Climate Soil Water Soils Elevation Forest formation
Seasonally Strong annual shortage Podsol, Renzina, 0TS0 1000 m, Lowland Monsoon
dry Latosol forest (seasonal forest)
Red vellow podsolic, 1000=3000 m Montane monsoon
latosol, andosol forest
Ever-wet Dryland Zonal (mainly Lowland Lowland evergreen rain
(perhumid) oxisols, ultisols) forest
Mountains Lower montane rain

{750) 1200-1500 m
{1500) 2500-3300 m

forest
Upper montane rain

(3350) m forest
3000 (3350) m 1o Subalpine forest
tree-line
Padozolized sands O={T50) 1000 m Heath forest
Renzina, Latosol 0={T50) 1000 m Forest over limestone
Soils with high Mg, 07500 1000 m Forest over ultrabasic
) Fe, and 51 content
‘Water table high (at least
periodically)
Coastal salt-water Regosol, Red O={750) 1000 m Beach forest
vellow podsolic
Alluvial <0 m Mangrove forest
Inland fresh water Oligotrophic 0={750) 1000 m Peat swamp forest
peals
Eutrophic O={T50) 1000 m Freshwater swamp
(muck and forest
minerals) soil

Source: Kartawinata (2005)

With the purpose of administering the use of forest resources, in 1980s, the Ministry of
Forestry has developed a national forestland use based on forest functions (conservation,

5 Indonesia Biodiversity Outlook 2014, LIPI
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protection, and production), which was termed TGHK (Tata Guna Hutan Kesepakatan) or
Forest Land Use by Consensus. Land under TGHK referred to forestlands (kawasan hutan),
while forests for other land uses referred to non-forest areas (areal penggunaan lain/APL).
The 1980s TGHK was the first forestland use applied in Indonesia. It was simply established
by scoring three main geo-physical characteristics, i.e., soil type (sensitivity to soil-erosion),
slope, and rainfall, and provided a general scale (1:500.000). With the absent of land cover
and other important information such as centre of development etc., TGHK could not keep
up with the rapid development. For that, the synchronization of TGHK to the provincial
spatial planning was performed in 1999/2000. The broad classes of forest functions
(Conservation Forest/HK, Protection Forest/HL and Production Forest/HP) were maintained,
adjusted and legalized under the Forestry Act No. 41/1999. The production forest, which was
disaggregated into Regular Production Forests (HP), Limited Production Forests (HPT) and
Convertible Production Forests (HPK), was also legalized under the Government Regulation
44/2004. All forestland classes that were released from forestlands, were labelled APL.

Each class of forestland use (HK, HL, HP, HPT and HPK) has specific applied management
practices that preserve the forests, or consequently disturb the forests that resulted in
planned and unplanned deforestation. Therefore, referring to its functions, forest clearing
is completely forbidden within HK and HL, thus deforestations were likely occurred from
illegal logging, forest encroachments, and forest fires. These types of disturbances are
categorized as unplanned deforestation. On the contrary, forest clearings were permitted
within HP and HPT, especially over unproductive forested areas (secondary or degraded
forests) (number of parent trees with dbh >20 cm is less than 25 trees/ha, number of parent
tree is less than 10 trees/ha, and insufficient/very few regeneration). Tree removal over such
areas is categorized as planned deforestation. To simplify, any forest clearing activity and
or forest degradation occurring within HP and HPT without a legal permit are considered
as unplanned deforestation and or uncontrolled forest degradation. As with HPK, since
it is a production forest classification that is legally designed for other uses, mainly for
agriculture, transmigration, plantations, and settlements, thus all forest clearing activities
within HPK are categorized as planned deforestation.

The total forestland in 2013 was approximately 128.4 million ha (including inland water,
marine and coastal ecosystems) and the rest is non-forestland (APL) (MoFor, 2014a). Of
the 128.4 million ha, 17% has been classified as conservation forest (HK), 23.7% protection
forest (HL), 21.7% limited production forest (HPT), 23.5% production forest (HP) and 13.9%
convertible production forest (HPK; Figure 1.9). The total area assigned as HPK by the
Ministry of Forestry amounted to about 17.9 million hectares. Of the 17.9 million ha of HPK,
based on the Landsat 7 ETM+ interpretation of 2012, about 46% (8.25 million ha) was still
covered by natural forests. On the other hand, about 7.13 million ha of natural forests were
located in APL. The total area of natural forests in HPK and APL reached about 15.4 million
ha. Most of the forested lands of HPK and APL are foundin Papua and Kalimantan, i.e. 9.6
million ha (Figure 1.10) and by law, they are permitted for conversion to other land uses.
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Figure 1.9. Map of Forestland Designation based on Minister of Forestry Decree on Marine and Ecosystem
Areas and TGHK for all Provinces by December 2012 (MoFor, 2014a)

The main drivers of deforestation and degradation varied among islands. In the early 1980s,
the main driver of deforestation in Sumatra was the establishment of settlement through
transmigration programme, while in Kalimantan it was mainly due to excessive timber
harvesting (MoE, 2003). It is believed that logging is not responsible for the deforestation of
Indonesian forests. However, road network systems that have been developed during timber
harvesting, have opened the access of capital to the forest area. Attractiveness of timber
products, high agriculture income and open access market, have increased the insecurity
of the forest. Combination of high logging extraction coupled with capital investment for
agroindustrial production has caused high rates of forest degradation and deforestation. By
2012, more than half of the remaining Indonesia forests were secondary forests with various
levels of degradation (Figure 1.11).
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Figure 1.10. Distribution of Natural Forests in the HPK and APL (MoFor, 2014a)
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Estimations of deforestation rates (both planned and unplanned) in Indonesia varied
considerably among studies. FAO estimated that the annual rate of deforestation in the
early 1970s was about 300,000 ha/year, in the early 1980s was about 600,000 ha/year and
in the early 1990s, it had reached a level of 1 million ha/year (FAO and MoFor, 1990). Other
estimation such as by the World Bank, stated that deforestation was caused by small
holder conversion, development projects, poor logging practices and losses through fires
which for the early 1990s was commonly quoted to account for between 700,000 ha/year
to 1.2 million ha/year, while MoFor and FAO (1990) arrived at a figure of 1.3 million ha/
year from the total natural forest.

Recent study by Margono et al. (2014) published online in the Journal of Nature Climate
Change, estimate the loss of natural forest from 2000 to 2012. The lost of natural forests
over the years 2000-2006 was about 0.32 million ha per year and increased to 0.65 million
hectare per year between 2006-2012. Meanwhile, Ministry of Forestry (MoFor, 2013)
suggests that deforestation rate during 2000-2006 was 1.125 million ha per year. Both
results indicated a large discrepancy between the figures for the annual deforestation
rate during 2000-2006. These might be due to differences in methodology, forest
definition used, and level of interpretation. In 2014, Ministry of Forestry has re-analyzed
deforestation rate for the period between 1996-2012. The result of the analysis showed
that the rate of deforestation of natural forest between 2006-2006 was 0.544 million ha

1-14 | NATIONAL CIRCUMSTANCES



per year and increased to 0.599 million ha per year between 2006-2012. The revised data
from the Ministry of Forestry is quite consistent with data of Margono et al. (2014) and
also with study of Romijn et al.(2013).

In the efforts to reduce the rate of deforestation and forest degradation, and reduce the
area of degraded land and forest, the Government of Indonesia has established five priority
policies namely (i) combating illegal logging and forest fire, (ii) restructuring forestry sector
industries including enhancement of plantation development, (iii) forest rehabilitation
and conservation, (iv) promoting sustainable forest area, and (v) strengthening the local
economies. Development of Forest Management Units (FMUs), particularly in the open
access areas, has been prioritized as a key programme for supporting the implementation
of the policies. Open access area is defined as forest areas that have not been granted
to concessionaires and have no management status. These open-access areas are highly
risky in illegal activities. The presence of on-site management unit could improve the
management of forest area and increase the success of implementation for programmes
under the five policies. The total number of FMUs that will be established throughout
Indonesia is about 600 FMUs. In the 2010-2014 Strategic Plan of Ministry of Forestry, the
Government of Indonesia has targeted to establish 60 FMUs in 5 years (12 units per year).
However, this target is doubled to 120 FMUs following the emission reduction commitment
(Precidential Regulation No. 61/2011). During the period 2009-2013, as many as 120 FMU
models have been established (MoFor, 2014b).

Secondary forest or degraded forests are not homogeneous. It consists of various
degradation levels, depending on the degree of disturbances. Under proper treatments,
lightly to medium degraded forests are able to recover to reach climax forests. On the
other hand, due to insufficient field control and strict law enforcement, degraded forests
may continue to be disturbed and degraded, resulting in severely degraded forests that fit
the criteria of unproductive forests as given by Ministry of Forestry Decree No. 200/1994
and No. 18/2004. Unproductive forests comprised of forest areas withless than 25 parent
tress/ha with dbh of 20 cm up; less than 10 parent trees/ha; and insufficient/very few
regeneration (numbers of seedling is less than 1000/ha, sapling less than 240/ha and
poles less than 75/ha). Therefore, it is thus obvious that not all degraded forests could be
converted into plantation forests. In this case, the Government of Indonesia has allocated
severely degraded forests (unproductive forested areas) to be established for plantation
forests (including HTI).

Until 2013, Government of Indonesia had issued permits to establish plantation forest in
production forest area with a total area of about 10.29 million hectares (MoFor, 2014b). Of
this, about 10.1 million ha were granted to private sectors as Industrial Timber Plantation
(IUPHHK-HTI) and 0.19 million ha to community as Community Timber Plantation
(IUPHHK-HTR). However as indicated in Figure 1.11, less than 5 million ha of this area
have been planted by the concession holders. In addition, Government of Indonesia also
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issued permits for restoring production forest ecosystem (IUPHHK-RE). These permits
allowed privates or entities to restore degraded production forests and later be harvested
to produce woods (IUPHHK-RE). The total areas that have been granted with IUPPHK-
RE until 2012 was only 0.398 million ha, while there were about 20 million hectares of
degraded production forest that require restoration.

Lands inside and outside forest areas were severely damaged due to lost of vegetation
cover and critical conditions. Forests functions such as water retention, erosion control,
nutrient cycling, micro climate regulator and carbon retention were completely depleted.
Ministry of Forestry has classified critical lands into 5 categories, i.e. very critical, critical,
rather critical, potentially critical, and not critical. Furthermore, the Directorate General of
Watershed Management has prioritized lands with critical and very critical condition for
rehabilitation purposes. By 2011, the total area of critical lands had reached 27.3 million ha,
comprised of 22.0 million ha critical and 5.3 million very critical. Government of Indonesia
has implemented land rehabilitation programmes to restore, maintain and improve forests
and lands area so that their carrying capacity, productivity and roles in supporting life
system are sustained. After 2011, Government of Indonesia has accelerated the rate of
land rehabilitation from 300 thousand to 580 thousand hectares annually (Figure 1.12).
The programme is expected to rehabilitate about 11.6 million ha of degraded land until
2030. Despite such efforts, successes of land rehabilitation programmes were still low.
Based on the 2006/07 evaluation report assessment on land rehabilitation programme
implementation in West Java by PT. Equality Indonesia (2007), it was found that the survival
rate of the planted trees was only about 20% (Boer, 2012). Considering this, to increase the
survival rates, Gol prioritizes land rehabilitation programme to be implemented in areas
where KPH (FMU) has been established.

Government policy to accelerate the establishment of timber plantation on degraded land
is expected to reduce the reliance on natural forest in meeting future wood demands. Based
on data from 2001-2012 (MoFor 2001, 2002, ..., 2013), it was noted that log production
from natural forest has decreased quite significantly between 2010 (Figure 1.13). Total log
production in 2001 was only about 10 million m3, and in 2012 it reached almost 50 million
m3. The growth rate of log production between 2001 and 2012 was about 15% per year. The
2011-2030 National Forestry Plan (RKTN) (MoFor, 2011) states that by 2030, the targeted
annual log production capacity would be 362.5 million m? from a total of 14.5 million ha
plantation forests and an annual log production of about 14 million m?from a total of 24.8
million ha concession forest (natural forest).
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Figure 1.12. Rate of Land Rehabilitation Inside and Outside Forest Areas and HTI Development (Based on data
from Forest Statistics 2001-2013; MoFor, 2002, ...,2014b)®
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Figure 1.13. Total Log Productions Based on Sources (Based on data from Forest Statistics 2001-2013; MoFor,
2002, ..., 2014b). The data shown in the figure only for log from the forest concessionaire.

1.5.4. Agricultural Sector

During the period 2005-2009, agricultural development continued to record various
successes. One notable success was that Indonesia has achieved self-sufficiency in rice
since 2008 (BAPPENAS, 2013a). The stable production of rice as the main staple food for

© http://www.dephut.go.id/index.php/news/statistik_kehutanan
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most Indonesians, had helped to stabilize domestic food prices to avoid food crisis that
occurred in many countries during this period. However, the long-term trend indicated
a steady decline in sawah (paddy field) area, as much as 14,000 ha annually (Figure
1.14). This is primarily due to conversions of paddy fields to urban areas and settlement
developments (Agus et al, 2006). If this were to continue, rice self-sufficiency would not
be sustained. On the contrary, plantation area has drastically increased at a rate of 571,000
ha annually. The annual total areas of upland and idle lands (including Imperata grass and
bush lands) fluctuated, but the trend was increasing over the last six years. The increased
in plantations, upland farming and idle lands postulated decreasing forest area.
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Figure 1.14. Development of Main Agricultural Systems from 1986 to 2006

(Data taken from Statistics Indonesia)

Meanwhile, there was a small increase in the overall harvested area and production of
paddy area. Between the years 2000-2012, there was an annual increase of rice harvested
area and production at a rate of 1% and 2% respectively (Figure 1.15).
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Figure 1.15. Development of Paddy Cultivation from 2000 to 2012 (Data taken from the Ministry of

Agriculture)

Rapid increased in agricultural plantation areas was mainly due to the high growth of palm
oil plantation, which increased exponentially over the last decade (Figure 1.16). Between
1980 and 2013, the average increased was 12% annually from about 0.3 to 10.5 million

ha. The rapid increased in palm oil plantations was driven by the increasing demands of
domestic and international markets, including demand for biodiesel. Areas of cacao and
coffee plantations have also increased, although not as drastically as that of palm oil.
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Figure 1.16. Development of the Main Plantation Areas from 2000 to 2013

(Data taken from the Ministry of Agriculture)
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To increase productions of the main agricultural commodities, particularly palm oil, Indonesia
has targeted to expand palm oil plantation to 1.375 million ha between 2010 and 2015
(Ministry of Agriculture, 2008). The target provinces for the expansion of palm oil plantations
were East Kalimantan, West Kalimantan, Central Kalimantan, Jambi and South Sumatra.

To secure future rice production, Indonesia will allocate 15 million ha of land permanently
for cropland by 2030. In 2012, the total area of paddy field was approximately 13.4 million
ha, meaning that an additional 1.6 million ha was still required to meet this target. However,
due to high demands for housings and urban developments, land use competitions had
converted potential arable lands to meet such demands, resulting in less available paddy
field areas.

Concerning livestock, overall there were increases in the number of populations, especially
for poultry. Swine and cattle were also experiencing increases of 4% and 3% per year,
respectively (Figure 1.17).
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Figure 1.17. Development of Livestock Population (Source: Ministry of Agriculture)

1.5.5. Water Sector

In general, Indonesia holds about 6 % of the world's fresh water reserve or approximately
21% in the whole Asia-Pacific region. The high availability of water in Indonesia is indicative
of the high level of rainfall and the potential availability of surface water and groundwater.
However, in recent years, many areas were experiencing difficulties in obtaining available
supplies of usable water. Java (with its high population and high industrial activities), Bali
and East Nusa Tenggara were already experiencing water deficits (Ministry of Public Works,
2007). The current total water demand for irrigation, domestic, municipal and industrial
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usages amounts to 1,074 m3/sec; however, the available flow during a normal climatic year
is only about 790 m3/sec or approximately 76% of the total water demand. Water deficits
would continue to increase following the increases of population and economic activities.

A great deal of factors have caused the reduction of water both in quantity and quality.
The first factor is the declining carrying capacity of upstream water catchment areas as the
result of uncontrolled forest clearing. This was indicated by the increased in the number
of critical catchments areas of river basins, from 22 river basins in 1984 to 39 river basins
in 1992 and to 62 catchment areas in 1998 (MoE, 2007). The second factor is uncontrolled
land clearing within flood-prone areas, water catchment areas and riverbanks that has
resulted in reduced infiltration capacity, changes in river morphology, and reduced
carrying capacity of streams, hence expanding the risk and increasing flood frequency.
The third factor is uncontrolled extraction of freshwater that has resulted in increased
saltwater intrusion and land subsidence. The fourth factor is degradation of river beds in
Java, Bali and West Nusa Tenggara due to exploitation of sand which in turned has caused
infrastructural and structural damages along the rivers. The fifth and final factor is the
increased sedimentation of river beds resulting from household solid waste disposal and
mining.

Efforts for water resources management have been carried out by the government through
instrumentation of regulation and programmes executed by various related sectors. In
general, the efforts focused on two activities, i.e., water conservation and water pollution
control.

1.5.6. Coastal and Marine Sector

Indonesia is an archipelagic country with approximately 5.8 million km” of ocean. Coastal
areas, small islands, marine life and fisheries play important roles in supplying food energy,
supporting natural cycles, and regulating global climate. From an economic standpoint,
Indonesia’s fishery resources equate to 6.65 million tonnes per year consisting of 4.35 million
tonnes in territorial and 2.3 tonnes in the Executive Economic Zone (MoE, 2007). About 140
million peop