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Palm oil production in Indonesia has the potential to gener-
ate local benefits if oil palm cultivation expansion follows
sustainable planning and management practices, including
respect for local interests and rights. Potential benefits in-
clude increased incomes, profits, and government revenues,
reduced poverty, and improved natural resource manage-
ment. Whether this potential is achieved will depend on
how new areas for oil palm cultivation are identified.

This working paper demonstrates how to implement a
quick and cost-effective method for identifying poten-
tially suitable areas for oil palm cultivation. The method

is designed in accordance with established standards

for sustainable palm oil production, such as those of the
Roundtable on Sustainable Palm Oil (RSPO); incorporates
relevant Indonesian laws and policies; and is consistent
with proposed national REDD+ strategies to support palm
oil production on low carbon degraded land. The method
consists of a desktop analysis using readily available data
and rapid field assessments. It is based on a set of indica-
tors related to selected environmental, economic, social,
and legal considerations.

This method can be used by companies as a first step in a
site selection process for a certified sustainable plantation
and can inform government officials and nongovernmen-
tal organizations (NGOs) in assessing land use policy op-
tions to support the expansion of sustainable palm oil pro-
duction on degraded land. However, since it is designed
primarily to rapidly identify the highest priority areas for
further investigation, it should not be used to predetermine
where oil palm cultivation expansion should occur.
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Using this method as a first step in a site selection process
can reduce the costs of implementing the additional due
diligence activities required to confirm the suitability of

a potential site for oil palm cultivation. These activities,
which are outside the scope of this paper, include commu-
nity mapping to document community claims and rights,
conducting high conservation value (HCV) and social
impact assessments, implementing a comprehensive free
prior and informed consent (FPIC) process, and fulfilling
legal requirements.

The World Resources Institute (WRI) and Sekala applied
this method to identify nine potentially suitable areas in
the Indonesian province of West Kalimantan for a pi-

lot sustainable palm oil project under Project POTICO
(http://www.wri.org/project/potico). These nine sites
were identified through targeted field assessments of high
priority sites identified through the desktop analysis using
project-specific criteria and do not represent all potentially
suitable areas in the province.

The desktop analysis, the first step in this method, classi-
fied a total of approximately 7 million hectares of land in
the provinces of West Kalimantan and Central Kalimantan
as potentially suitable, using the best publicly available
data at the time of publication. This desktop analysis, as-
sociated data, and other supplemental materials are being
made easily accessible on a public website (http://wri.org/
publication/identifying-degraded-land-sustainable-palm-
oil-indonesia). The website will also allow users to gener-
ate their own suitability maps—using parameters of their
choice—to guide their own targeted field assessments.

Palm oil production in Indonesia has the potential to gener-
ate local benefits if oil palm cultivation expansion follows
sustainable planning and management practices, including
respect for local interests and rights. Potential benefits in-
clude increased incomes, profits, and government revenues,
reduced poverty, and improved natural resource manage-
ment. Whether this potential is achieved will depend on
how new areas for oil palm cultivation are identified.

In Indonesia, there is growing political and financial
support for using “degraded land” for more “sustainable”
palm oil production. In May 2010, Indonesian President
Susilo Bambang Yudhoyono declared a policy to develop
oil palm plantations on degraded land instead of forest

or peatland.! As part of an ambitious national REDD+
strategy, this policy has the potential to allow the palm oil

industry to continue to expand—generating profits, gov-
ernment revenues, and jobs—while reducing greenhouse
gas emissions from deforestation and forest degradation.?

Support for the use of degraded land for palm oil produc-
tion has also gained traction in the private sector. For
example, the Roundtable on Sustainable Palm Oil’s (RSPO)
guidance for fulfilling voluntary sustainable certification
requirements in Indonesia states that new plantations in
Indonesia should use “previously cleared and/or degraded
land.” In February 2011, Golden Agri Resources, one of
Indonesia’s largest palm oil producers, announced a “no
deforestation” policy consistent with the government’s pro-
posed degraded land strategy.4 Furthermore, in April 2011
the World Bank Group announced a new global strategy for
investment in palm oil that would give priority to initiatives
that “encourage production on degraded lands.”

There is no single definition of degraded land and no cor-
responding definition in Indonesian law or policy, lead-
ing to confusion regarding the extent, location, and legal
status of these areas.® The term has been used in multiple
contexts to describe land with a wide variety of character-
istics, sometimes referring to biophysical characteristics
such as tree cover, and sometimes to agricultural produc-
tivity, land use, or legal designation. Likewise, the term
“sustainable” has been used in many contexts, further
contributing to the confusion regarding the circumstances
under which land should be legally available and used for
oil palm expansion.

In the context of promoting more sustainable palm oil
expansion, degraded land usually refers to areas with low
carbon stocks and low biodiversity levels, rather than
characteristics related to agricultural suitability or le-

gal availability. For example, a draft Indonesia national
REDD+ policy suggests that land is considered degraded if
it contains less than 35 tons of carbon per hectare.”

This definition would include areas that were cleared of
forests long ago and now contain low carbon stocks and
low levels of biodiversity, such as alang alang (grasslands),
and would exclude most areas with natural forest cover

or peatland, which often contain greater than 200 tons of
carbon per hectare.® However, this definition of degraded
land would also include many areas that are currently
under cultivation or are locally important for social or cul-
tural reasons, and therefore may not be appropriate for oil
palm cultivation expansion. Converting these areas to oil
palm plantations can lead to social conflicts and increased
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How to Identify Degraded Land for Sustainable Palm Qil in Indonesia

Figure1 | Site Selection Considerations

ENVIRONMENTAL

= CARBON AND BIODIVERSITY
Is land “degraded from a forest
carbon standpoint? Can negative
impacts on biodiversity “high
conservation values” (HCV 1-3)
be avoided?

m SOIL AND WATER PROTECTION
Can negative impacts on environ-
mental services and vulnerable
areas be avoided (HCV 4)?

LEGAL
= ZONING

Does legal classification allow for
conversion to agricultural uses?

m RIGHTS

Can existing land use claims from
both companies and communities

be addressed?

ECONOMIC

m CROP PRODUCTIVITY
Are climate, topography,
and soil conditions suitable
for oil palm cultivation?

m FINANCIAL VIABILITY
Are size and accessiblity to
infrastructure sufficient to
address company-specific
financial concerns?

SOCIAL

= | AND USE
s development unlikely to nega-
tively impact social”high conserva-
tion values” including livelihood
activities (HCV 5-6)?

m [ OCAL INTERESTS
Do relevant populations express
initial interest in oil palm cultiva-
tion and willingness to participate
in further discussions? Are politi-
cal conditions positive?
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poverty when local interests are not respected and local
people are not effectively involved in decision making.®
This definition of degraded land would also include some
areas that are legally designated as part of the Forest
Estate and therefore are currently unavailable for oil
palm cultivation.®

Several established standards provide guidelines for
sustainable palm oil production. These guidelines include
economic, environmental, social, and legal considerations
to be taken into account when identifying new areas for
oil palm cultivation—including but not limited to carbon
and biodiversity considerations.”* For example, fulfilling
voluntary market sustainable certification requirements

Figure 2 |

includes avoiding negative impacts on “high conservation
value” (HCV)*? areas and obtaining the “free prior and
informed consent” (FPIC) of local people.’* The time and
cost of fulfilling these requirements can be reduced when
sustainability considerations are used to guide the earliest
stages of identifying new areas for palm oil production.

This paper presents a quick and cost-effective method for
identifying potentially suitable areas for oil palm cultiva-
tion. The World Resources Institute (WRI) and Sekala
developed this method as part of Project POTICO.*

The method is designed in accordance with established
standards for sustainable palm oil production. It incor-
porates relevant Indonesian laws and policies, and is
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consistent with the proposed national REDD+ strategy to
support palm oil production on degraded land. The devel-
opment of this method was informed by interviews with
private companies and complementary work conducted by
organizations such as WWF, Conservation International
(CI), The Nature Conservancy (TNC), PanEco Foundation,
and Fauna & Flora International (FFI).'5

The output of the method is a set of sites identified as
potentially suitable for oil palm cultivation based on a se-
lected set of eight considerations, which are grouped into
environmental, economic, legal, and social categories. As
described in Figure 1, these considerations are: (1) carbon
and biodiversity; (2) soil and water protection; (3) crop
productivity; (4) financial viability; (5) zoning; (6) rights;
(7) land use; and (8) local interests.

Specific indicators are used to assess each of these consid-
erations. These indicators are designed to provide suf-
ficient information to quickly identify potentially suitable
areas to be further investigated in the field, rather than

to exhaustively address each of these considerations. The
carbon and biodiversity consideration contains indicators
relevant to identifying “degraded land” as defined in na-
tional REDD+ strategies. This consideration is only a part
of a more comprehensive definition of potentially suitable
land for sustainable oil palm cultivation, which includes
all of the considerations described in this method.

As Figure 2 illustrates, the method consists of a province-
wide desktop analysis (Stage I) and rapid field assess-
ments of priority sites (Stage II). Field assessments are
imperative to confidently identify potentially suitable
areas, due to the limitations regarding data availability,
accuracy and resolution at the provincial level, as well

as inherent limitations of any desktop analysis to assess
qualitative and site-specific social issues.

This method can be used by companies as a first step in a
site selection process for a certified sustainable plantation
and can inform government officials and NGOs in assess-
ing land use policy options to support the expansion of
sustainable palm oil production on degraded land. How-
ever, since it is designed to rapidly identify the highest
priority areas for further investigation, it should not be
used to conclusively determine where oil palm cultivation
expansion should occur.

Using this method as a first step in a site selection pro-
cess can reduce the costs of implementing the additional

due diligence activities required to confirm the potential
suitability of an area. Such activities, which are outside
the scope of this paper, include community mapping to
document community claims and rights, conducting HCV
and social impact assessments, implementing a compre-
hensive FPIC process, and implementing required legal
procedures (Figure 2).1

This paper also presents results of the application of the
method to identify potential field sites for a pilot project
under Project POTICO and the potential suitability maps of
West Kalimantan and Central Kalimantan generated in the
desktop analysis. Data associated with the desktop analysis,
which varies in quality for different indicators, will be made
available for viewing and download on a website along with
other supplemental materials (http://wri.org/publication/
identifying-degraded-land-sustainable-palm-oil-indonesia).
The website will also allow users to generate their own suit-
ability maps—using parameters of their choice—to guide
their own targeted field assessments.?”

This section describes the method for identifying po-
tentially suitable sites for oil palm cultivation developed
under Project POTICO. It consists of two stages:

STAGE |. DESKTOP ANALYSIS. Areas are classified as
“high potential,” “potential,” or “not suitable” for oil
palm cultivation on a province-wide potential suitabil-
ity map (Step 1). Priority field sites are identified for
field surveys (Step 2).

STAGE Il. FIELD ASSESSMENTS. Sites are classified
using the same categories based on the results of
field surveys.

“Potentially suitable” areas and “potentially suitable” sites
are those classified as either high potential or potential.

Each stage includes indicators for the selected environ-
mental, economic, social, and legal suitability consider-
ations. Table 1 summarizes the considerations and indica-
tors assessed in each stage.
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Table1 | Considerations, Indicators, and Stages

STAGE |. DESKTOP ANALYSIS
STAGE II. FIELD

STEP 1. SUITABILITY | STEP 2. FIELD SURVEY | ASSESSMENTS
MAPPING SITE SELECTION

CONSIDERATION INDICATOR

Land cover X

Carbon

and biodiversity i S

Conservation areas with buffer zones

Erosion risk

Soil and water

protection Groundwater recharge potential

ENVIRONMENTAL

Water resource buffers

Topography (elevation; slope)

Crop productivity Climate (rainfall)

Soil (depth; type; drainage; acidity; color)

ECONOMIC

Size

Financial viability
Accessibility

Zoning Legal classification

Concessions X

Active plantations X

This critically important consideration is outside the scope of this method
Community claims/rights and must be addressed through additional activities before the suitability of a
site is confirmed (see Figure 2).

Land use dependence X*

Land use Manmade drainage

Land history

SOCIAL

Community perception of oil palm

Local interests Community interest in planting oil palm

Political interests

* Land cover is used as a proxy for land use during desktop analysis. Land use is assessed directly during field assessments.

A
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The desktop analysis consists of two steps:

STEP 1. SUITABILITY MAPPING. A province-wide po-
tential suitability map is created that classifies areas
according to their potential suitability for sustainable
palm oil production based on indicators related to the
carbon and biodiversity, soil and water protection,
and crop productivity considerations.

STEP 2. FIELD SURVEY SITE SELECTION. Priority sites are
chosen from potentially suitable areas identified in
Step 1, taking into account indicators related to the
financial viability, zoning, and rights considerations.

The results of the desktop analysis are designed to provide
preliminary guidance to direct field assessments of prior-
ity sites (Stage II.). Limitations in the accuracy and avail-
ability of provincial-level data necessitate verification in
the field. Furthermore, some considerations, particularly
those relating to social issues, cannot be assessed using a
desktop analysis.

The following describes each of these steps. The associated
datasets used under Project POTICO are described in the
application section. These datasets, which vary in quality
and resolution for different indicators, were the best avail-
able, provincial-level GIS data at the time of the analysis.*®

The output of Step 1 is a province-wide potential suitabil-
ity map, which assigns all land to one of three suitability
classes for sustainable palm expansion: high potential,
potential, or not suitable.* This combined suitability map
is the combination of three thematic layers, each corre-
sponding to one of the following considerations: carbon
and biodiversity, soil and water protection, and crop
productivity. Each layer is created using a subset of 13
individual indicators associated with these considerations.
This section describes the indicators, suitability classes,
and data used to create the combined suitability map,
organized by thematic layer.

To create the combined suitability map, the three suit-
ability classes are each assigned a number code, in which
high potential = 1, potential = 2, and not suitable = 3. Each
of these codes is assigned to a specific range of values for
each indicator in the analysis. For example, for the indi-
cator of elevation, a value of less than 500 meters is high

potential (1), a value of 500—1,000 meters is potential (2),
and a value of greater than 1,000 meters is not suitable
(3). A simple binary technique is used to determine the
overall suitability of an area, such that if the value of any
single indicator for an area is not suitable, the end result
for that area is not suitable.?° Conversely, for an area to
be classified as high potential, values for all 13 indicators
in that area must be high potential. All other areas are
classified as potential.

Suitability classes for each indicator, as described be-
low, are designed based on several established suitability
standards and methods, including the High Conservation
Value (HCV) Toolkit for Indonesia, and Indonesian poli-
cies and regulations.?*

The carbon and biodiversity layer is designed to reflect
whether the conversion of an area to an oil palm planta-
tion is likely to result in negative impacts on carbon stocks
and biodiversity high conservation values (HCV 1-3).22
This layer has three suitability indicators: (1) land cover,
(2) peat, and (3) conservation areas with buffer zones
(Table 2). Suitability classes for these indicators were
chosen as follows:

LAND COVER refers to whatever is covering the earth’s
surface, whether the cover is a class of vegetation or a
type of manmade infrastructure. It serves as an indica-
tor for aboveground carbon stocks and biodiversity.
Land cover also serves as a preliminary indicator for the
land use consideration to be further explored in subse-
quent fieldwork, as well as for the soil and water protec-
tion consideration, as described by the HCV Toolkit.

Consistent with the 35 tons of carbon per hectare
threshold provided in the draft Indonesia National
REDD+ strategy, any natural forest land cover type
was classified as not suitable, including both primary
and secondary forests. These areas are also most
likely to contain HCV 1—3. However, other land cover
types—such as grasslands or savannah—may also
contain high conservation values, which could result
in some areas that are classified as potentially suitable
in the desktop study later being determined to be not
suitable during field assessments.
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Table 2 | Carbon and Biodiversity Indicators and Suitability Classes

SUITABILITY CLASSES

HIGH POTENTIAL (1) POTENTIAL (2) NOT SUITABLE (3)

Dry-land farming; dry-land farming/
mixed shrub; shrub swamp; timber
plantation; estate crop; rice field;

All natural primary and secondary
forest; mangrove forest, dry-land for-

Land cover Shrub/bush; savannah; open est, swamp forest; airport; settlement;

mining area transmigration area; swampj fish pond

All areas within conservation areas
with buffer zones

Conservation areas: Hutan Lindung
(Protection Forest); Hutan Konservasi
(Conservation Forest)

All areas outside of conservation
areas with buffer zones

Conservation areas
with buffer zones

Buffer of 500 meters around areas
with set boundaries; 1,000 meters
around areas without set boundaries

* Land cover also serves as a preliminary social indicator for land use and for soil and water protection. These land cover codes correspond with data provided by the
Ministry of Forestry. Other datasets may have different land cover codes which can similarly be classified as high potential (no forest cover, little/no active land use);
potential (no forest cover, active land use); not suitable (forest cover and/or very active land use).

For land cover types other than natural forests, those
indicating a high degree of active land use—for ex-
ample, settlements—are classified as not suitable; those
indicating possible active land use—such as dry-land
farming—are classified as potential; and areas with land
cover types without indications of active land use—such
as open land—are classified as high potential.

The specific land cover codes chosen for each suitabili-
ty class depend on the data used. The land cover codes
in Table 2 correspond with land cover data provided
by the Ministry of Forestry.? Exact definitions and
descriptions of methodologies used to produce this
data are not available. Other datasets may have differ-
ent land cover codes which can similarly be classified
as high potential (no forest cover, little/no active land
use); potential (no forest cover, active land use); or
not suitable (forest cover and/or very active land use).

PEAT refers to the presence of peat soil. Peat soils of
all depths and composites are considered not suitable
for several reasons. Due to their high carbon content,
peat soils are not considered suitable for oil palm

plantations according to the draft Indonesia National
REDD+ Strategy and according to Presidential Instruc-
tion No. 10/2011 regarding a two-year moratorium on
new permits on primary natural forest and peatland.
Peat soils are also associated with wetlands with critical
hydrological functions for soil and water protection. In
addition, development on peat soils has been associated
with high development costs and low yields, which can
result in lower financial viability.?

CONSERVATION AREAS WITH BUFFER ZONES are likely to
contain biodiversity high conservation values (HCV
1—3) and are defined by legal classifications from

the Ministry of Forestry, with buffer zones created

in accordance with Indonesian regulations, namely
Government Regulation No. 47/1997 and Presiden-
tial Decree No. 32/1990. Legal classifications that are
considered conservation areas are Hutan Lindung
(Protection Forest) and Hutan Konservasi (Conserva-
tion Forest). Buffer zones are created to include areas
within 500 meters of conservation areas with set
boundaries and within 1,000 meters of areas without
set boundaries.
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The soil and water protection layer is created using ad-
ditional environmental indicators that reflect ecosystem
services provided by an area that influence both long-term
agricultural productivity and environmental impacts direct-
ly related to human health and livelihoods. While fully ad-
dressing this consideration during plantation development
will require in-depth HCV and social impact assessments
outside the scope of this paper, including these preliminary
indicators at the outset can help avoid selecting the most
vulnerable areas during the site selection process.

Indicators for soil and water protection are modeled based
on Indonesian policies®® and the HCV Toolkit’s “environ-
mental services” (HCV 4).2” The forest ecosystems iden-
tified as water protection areas by the HCV Toolkit are
already classified as not suitable based on the land cover
indicator described above, and are therefore not included
in this section. Slope is also closely linked to soil and water
protection, and is indirectly included in this section as an
input factor for two indicators (erosion risk and ground-
water recharge potential). However, as a direct indicator,
slope is included in the crop productivity layer rather than

in this layer.

The soil and water protection layer has three suitability
indicators: (1) erosion risk, (2) groundwater recharge po-
tential, and (3) water resource buffers (Table 3). Suitabil-
ity classes for these indicators were chosen as follows:

Table 3 |

EROSION RISK is calculated in this method based on a
modified version of the Universal Soil Loss Equation
(USLE), suggested by the HCV Toolkit for Indonesia.>®
Areas with high or very high erosion risk are
associated with high levels of soil loss and sedimenta-
tion, and therefore are classified as not suitable.

GROUNDWATER RECHARGE POTENTIAL reflects the likeli-
hood of surface water reaching groundwater. Areas
with high recharge potential values are critical for
groundwater replenishment and are vulnerable to
contamination from heavy pesticide, herbicide or fer-
tilizer use, and therefore are classified as not suitable.
When sufficient data is available, this can be calculat-
ed based on an adaptation of the model developed by
Yeh et al. (2009).2° This model requires data on five
input factors: drainage, lithology, land cover, slope,
and lineaments. When this data is not available, this
indicator can be excluded from the desktop analysis
but should be considered in a comprehensive site
selection process.

WATER RESOURCE BUFFERS are areas surrounding water
resources—including lakes, streams, rivers, springs,
and coastlines—that are critical for maintaining
healthy water supply. These areas are classified as

not suitable, which is consistent with Indonesian
Government Regulation No. 47/1997 and Presidential
Decree No. 32/1990.

SUITABILITY CLASSES

HIGH POTENTIAL (1) POTENTIAL (2) NOT SUITABLE (3)

High; very high

Groundwater recharge o : L :

All areas within buffer zones around
the following resources: coastling(100
m); stream (50 m); river (100 m);
spring (200 m); lake(100 m)

Water resource buffers All areas outside of buffer zones
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Table 4 |

INDICATOR

Silt loam; sandy clay loam; silty
clay loam; clay loam (wet & dry
Soil type inceptisol; oxisol)
Sandy loam (alfisol); sandy loam,
clay loam, clay (ultisol)

Sandy clay; silt (spodosol; entisol)

SUITABILITY CLASSES

 mewwesss
T R ER R

Heavy clay; sand (histosol)

Soil drainage Good; moderately good Very excessive; very poor; stagnant
Soil acidity pH 4-6.5 pH 3.5—4 and 6.5—-7 pH<3.5and >7

The crop productivity layer is created using indicators
reflecting biophysical characteristics relevant to oil palm
cultivation, including elevation, slope, rainfall, soil depth,
soil type, soil drainage, and soil acidity (Table 4). These
indicators are important economic factors impacting crop
yields, the amount of management input required (that is,
fertilizer, specialized crop strains, irrigation, terracing),
and the long-term profitability of a plantation. For these
indicators, appropriate suitability classes may vary according
to individual company or project-specific requirements. Suit-
ability classes could also be adjusted to identify potentially
suitable sites for other crops, including timber plantations.

For this method, the crop productivity suitability classes
were defined using a compilation of existing standards
identified from the Roundtable on Sustainable Palm Oil
(RSPO),2° ISRIC World Soil Information,* Regional Physi-
cal Planning Programme for Transmigration (RePPProT),3?
and SarVision.?3 Of these, the standard with the most
inclusive range of suitability is selected for most indica-
tors. This allows for the widest range of potentially suitable
areas, including areas that may require higher levels of
management input and technology. The decision to select

the most inclusive suitability ranges is based partly on feed-
back from palm oil companies, which indicates that current
market trends and technological advances make it increas-
ingly feasible to cultivate under less than ideal biophysical
conditions. An exception to this is slope, for which the most
restrictive standard is selected, due to additional implica-
tions of this indicator for soil and water protection.

In Step 2, survey sites are selected for field assessments
from potentially suitable (high potential or potential) ar-
eas identified via suitability mapping (Step 1). Additional
considerations regarding financial viability, zoning, and
rights are then used to further prioritize locations for field
sites. This process is designed to quickly identify priority
sites that are most likely to fulfil the needs of a particular
project or company, rather than to systematically assess
all potentially suitable areas. The priority factors used

to identify sites may vary between companies, and the
selected sites may not represent all of the potentially suit-
able areas identified in the suitability mapping step. Table
5 describes the indicators and priority factors used to
select field sites under Project POTICO.
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Financial viability is a basic prerequisite for the long-

term success of any investment. While long-term viability
depends on many factors outside the scope of this method,
the two most relevant indicators (based on interviews with
companies) are size and accessibility.

SIZE reflects the contiguous area of a potentially
suitable site, which has implications for plantation
and mill management decisions. For example, larger
contiguous areas can support larger, more profitable
mills. In the application of this method, a minimum
size threshold of 5,000 hectares was chosen based
on a common minimum size preference expressed by
companies in interviews.3* However, this minimum
would not apply to all business models for oil palm
cultivation, such as smallholder cultivation as part
of mixed agroforestry systems or small independent
mills. On the combined suitability map, the sizes of
potentially suitable areas are calculated by GIS.

ACCESSIBILITY reflects how easily a site can be reached
by road or river, which has implications for how much
infrastructure investment will be required for a project,
as well as for the feasibility of conducting field surveys.
Easy accessibility can enhance the attractiveness of a
site, although companies also express willingness to
invest in building infrastructure once they have gained
legal access to land. Accessibility is assessed in this step
by visually inspecting the combined suitability map,
overlaid with spatial data of rivers and roads.

Table 5 |

This step can also be automated using GIS by specifying
a “minimum distance to roads” requirement.

Zoning and rights considerations are included in this step
primarily to provide information to be verified during field
surveys, rather than to eliminate otherwise potentially
suitable sites. This is due to a combination of a lack of ap-
propriate data and the fact that legal considerations can be
changed depending on local interests. For example, these
considerations can be changed through a government
spatial planning process or when an existing concession
expires, is revoked, or is held by a concessionaire with
intentions to sell rather than develop.

Two indicators for zoning and rights are included in this
step: legal classification and concessions.

LEGAL CLASSIFICATION refers to the legal classifica-
tions described in the Forestry Law of 1999, which
divides all land in Indonesia into either Forest Estate
(Kawasan Hutan) or Non Forest Estate (Areal Peng-
gunaan Lain - APL).2® Land within the Forest Estate
is further classified according to the following func-
tions: Permanent Production Forest (Hutan Produski
Tetap— HP), Limited Production Forest (Hutan pro-
duski Terbatas — HPT), Convertible Production Forest
(Hutan Produski Konversi— HPK), Protected Forest
(Hutan Lindung — HL), Conservation Forest (Hutan
Konservasi — HK).

CONSIDERATION INDICATOR PRIORITY FACTOR

Combined suitability Suitability class

Financial viability

Accessibility

=
=
o
4
o
O
=

Legal classification

Concessions

High potential or potential
(calculated in Stage I)

Minimum 5,000 hectares

Accessible by road or river

All legal classifications aside from conservation
areas that were classified as not suitable in Stage |

No known active concession
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Oil palm plantations can be legally developed in APL
areas, or in HPK areas when extra procedures are fol-
lowed to release the HPK area from the Forest Estate,
making these areas most attractive from a legal stand-
point. However, legal classifications do not necessarily
reflect biophysical characteristics such as tree cover
and consequently some of the potentially suitable
areas identified by this method may be classified as
part of the Forest Estate (i.e., HP or HPT). Such areas
require additional actions to be released from the
forest estate in order to be legally eligible for develop-
ment. In this step, legal classification data is collected
for field verification by overlaying the combined suit-
ability map with the most recent publicly available
Ministry of Forestry land allocation map.?”

CONCESSIONS refers to whether or not there are known
large-scale concessions in the area (e.g., for oil palm,
timber, logging, or mining). Due to known inconsis-
tencies in concession data, the presence of conces-
sions is noted in this step for further investigation in
the field but is not used to eliminate sites, unless the
concession is known to be active. Information regard-
ing concessions, sourced from the most recent pub-
licly available Ministry of Forestry concessions data, is
overlaid on top of the combined suitability map.3®

Stage II consists of conducting and analyzing field sur-
veys of the priority sites identified in Stage I, in order to
confirm or eliminate these sites as potentially suitable.

In Stage II, 18 indicators were used to further assess the
considerations described in Figure 1. At each site, the
field team collected directional photographs with GPS
coordinates and responded to 18 survey questions based
on information collected through direct observations and
interviews. Table 6 provides a summary of field survey
considerations, indicators, prompts, scoring, and methods
for this stage.

In this method, field survey indicators related to the
considerations of land use and local interests are included
to provide preliminary social information. Avoiding areas
that are heavily used by local communities for livelihoods
or that have cultural significance is consistent with sus-
tainability standards, while positive community percep-
tion is critical for minimizing social conflict and obtaining
the FPIC of local people.3

The maps generated in Stage I have not been systemati-
cally verified and input data is known to vary in quality.
Therefore, field assessments are required to identify and
reclassify any sites that may have been misclassified dur-
ing the desktop analysis.

Given their qualitative and site-specific nature, social con-
siderations cannot be assessed through desktop analysis
and can only be preliminarily documented by the field
survey methods described in this paper. Fully address-
ing these considerations requires a comprehensive FPIC
process, including active participatory methods such as
community mapping, which are outside the scope of this
working paper.

Site-level data are collected for three purposes:

VERIFICATION. Several survey indicators used in the
desktop analysis are also assessed in the field. Site-
level data is collected for land cover, peat, erosion risk,
slope, and soil type , which were used as weighted
indicators in the suitability mapping process (Stage I,
Step 1). Information regarding legal classification, ac-
cessibility, and size—which were considered in Stage
I during the process of field survey site selection (Step
2), but were not included in the suitability mapping
step—is verified in the field and included in the field
assessment scoring.

DETAIL. The status and type of existing concessions
and the presence of active plantations, which were not
included as indicators in the suitability mapping step,
are assessed at the site-level and included in the field
assessment scoring process. Additional qualitative
information is also collected for several indicators that
were included in the suitability mapping step, such as
interviews regarding erosion history or observations
regarding whether or not an area with peat soil has
been drained.

NEW INFORMATION. Interviews with local community
members are used to collect preliminary information
on social indicators related to land use—including
manmade drainage, land history, and land use depen-
dence—and to local interests, including public percep-
tion of palm oil, interest in oil palm cultivation, and
political interests. New data is also collected through
field surveys for indicators for which data is not avail-
able or not complete at a provincial scale, such as site-
specific history of flooding.
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Table 6 |

CONSIDERATION

INDICATOR

DATA
PURPOSE

RESPONSE PROMPT

SCORING

(1 =HIGH POTENTIAL;
2 = POTENTIAL;

3 = NOT SUITABLE)

METHOD OF COLLECTION

and biodiversity

Land cover

Verification

Open-ended description

1= open area/
grassland/shrub;

2 = agricultural area;

3 = settlement; forest

Direct observation

Verification;
detail

Peat: yes/no; depth (cm);
Drained: yes/no

1=none;
3 = present

Direct observation

ENVIRONMENTAL

Soil and water
protection

Erosion risk

Verification;
detail

Open-ended description of
current condition and ero-
sion history

1=no history
of erosion;
3 = history of erosion

Direct observation and
interview with local com-
munity members

Flooding
recharge potential

New

Open ended description
of current condition and
flood history

1 = never flooded;
3 = ever flooded

Direct observation and
interview with local com-
munity members

>
=
>
=
o
=}
=}
o
=
[=%
(=%
o
=
()

ECONOMIC

Slope

Verification

Keywords: flat; gently
sloping; undulating; hilly;
mountainous

1 =flat, gently sloping,
undulating;

2 = hilly;

3 = mountainous

Direct observation

Soil color

Detail

Keywords: red-yellow;
red-yellow and occasionally
white; white shimmering

1 = red-yellow;

2 = yellow and
occasionally white;

3 = white

Direct observation

Soil type

Verification;
detail

Keywords: clay; some clay
and some sand; quartz sand

1=clay,
2 = some clay/

a little sandy;
3 = quartz/sand

Direct observation

Accessibility

Verification

Roads: yes/no;
Rivers: yes/no

1 =road and river;
2 =river;
3=none

Direct observation

1=>15,000 ha,

Financial viability

2=15,000 — 15,000 ha;
3=<5,000 ha

Available area Verification Area (hectares) Map calculation; interview

by eliciting the help of a locally operating NGO to assist
with surveys and the help of local people to lead the survey
expeditions. In addition, many survey indicators are as-
sessed by facilitating open-ended discussions among com-
munity members and documenting key points.

Field surveys are conducted via a rapid assessment
approach by combining the principles and techniques of
two well known methodologies: the Rapid Rural Appraisal
(RRA) and the Participatory Rural Appraisal (PRA). The
RRA’s quick and informal approaches to data collec-

tion are reflected in the utilization of direct observation,
informal interviews, and simplified survey questions,
answerable with yes/no or keyword responses. The more
active participation described by the PRA is encouraged

For questions necessitating interview responses from local
people, at least two community members are interviewed
at each site. An effort is made to interview community
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Table 6 | Field Survey Considerations, Indicators, Prompts, Scoring, and Methods (cont.)

CONSIDERATION

INDICATOR

DATA
PURPOSE

RESPONSE PROMPT

SCORING

(1 =HIGH POTENTIAL;
2 = POTENTIAL;

3 = NOT SUITABLE)

METHOD OF COLLECTION

Legal
classification

Verification

Legal land use classification

1 =0Other Land
Use (APL);

2 = Production
Forest (HP/HPT);

3 = Conservation
Area (HL/HSAW)

Data and interviews with
local government officials,
i.e with Forestry and
Plantation Departments
(Dinas Perkebunan dan
Kehutanan)

Concessions

Verification;
detail

Concession present: yes/no;
type; name of concession-
aire, status

1=none;
3 = exist

Interview with community
and local government
officials

Active
plantations

Detail

Active oil palm plantation
present: yes/no

1=none;
3 = exist

Direct observation

Community
claims/rights

This critically important consideration is outside the scope of this method and must be addressed through

additional activities before the suitability of a site is confirmed (see Figure 2).

Land use
dependence

Open-ended description.
Degree of dependence and
use of location, can include
spiritual/cultural uses

1 = not used;

2 = periodically used;

3 = intensive use (i.e.
agriculture/mining)

Direct observation; Dis-
cussion with community
members and local NGOs

Manmade
drainage

Manmade drainage/water
channel: yes/no

1=no;
3=yes

Direct observation; inter-
view community members

Land history

Open-ended description.
History of land cover
change and land function

1 = previously burned;

2 = shifting cultivation/
rice field

3 = garden/settlement

Discussion with commu-
nity members and local
NGOs

SOCIAL

Local interests

Public perception
of palm oil

Open-ended description. Do
community members agree
with palm oil companies?

1 = agree with palm oil;
2 = indifference/

don't know;
3 =do not agree

with palm oil

Discussion with com-
munity members

Willingness to
plant oil palm

Open-ended description.
How interested/willing is
the community to plant oil
palm?

1= want oil palm;
2 = maybe/don’t know;
3 = do not want

oil palm

Discussion with com-
munity members

Political
IEIENS

Is there political opposi-
tion to palm oil? Are other
organizations active in the
area? Names?

KA
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1=no opposition;

2 = opposition
(also identified
key stakeholders)

Discussion with local
NGOs, government, com-
munity
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leaders, such as the kepala adat and kepala desa, and
recommendations are obtained regarding who should be
interviewed and who is most knowledgeable to lead survey
expeditions. Local government officials and other organi-
zations are also interviewed regarding legal issues such as
land status and concessions.

Responses to each of the 18 survey questions are catego-
rized into three suitability classes, as in Stage I. For each
site, the scores of the responses for all the questions are
totaled and the average score is calculated. Sites are then
ranked according to their average scores (lowest average
score = highest potential for sustainable palm oil devel-
opment). If at a given site a single response falls into the
suitability class of not suitable, then the site is classified as
not suitable.

APPLICATION

Sekala and WRI applied this method to identify potential-
ly suitable areas for oil palm cultivation in the Indonesian
province of West Kalimantan for a pilot sustainable palm
oil project under Project POTICO. Sekala and WRI also
applied the first step of this method to Central Kalimantan
to produce a combined suitability map of the province.

Table 7 describes the data sources by indicator used in this
application. Since insufficient Kalimantan-wide data was
available to analyze groundwater recharge potential, this
indicator was not included. Private companies, govern-
ment officials, or NGOs conducting their own analysis
using this method can obtain more project-relevant results
by using more site-specific or up-to-date data.

Table 7| Application Data Sources By Layer and Indicator

_ Ministry of Forestry (2009, 1:250,000 scale)?

Land cover

Carbon
and biodiversity

Conservation areas
with buffer zones

Wetlands International (2004, 1:250,000 scale)®

Calculated by authors using 1,000 m buffer around conservation areas from Ministry
of Forestry (Unknown, 1:250,000 scale)?

Calculated based on modified version of the Universal Soil Loss Equation (USLE) as

Erosion risk

suggested by HCV Toolkit for Indonesia (2008), using topography, climate, and soil

data described below.

Soil and
water protection

Water resource buffers

Topography (elevation; slope)

Groundwater recharge potential Insufficient data — not included in application.

Calculated by authors, using 100 m buffer around water resources data available
in Interactive Atlas of Indonesia’s Forests (2009, 1:250,000 scale)®

Shuttle Radar Topography Mission (2008, 90 m resolution)®

Crop productivity Climate (rainfall) WorldClim Global Climate data (1989—2009, 1000 m resolution)

Soil (depth; type;
drainage; acidity)

RePPProT (1990, scale 1:250,000); Soil type classification from FAO Soil Map guidelines.®

a. Ministry of Forestry data available as of February 2012 at <http://appgis.dephut.go.id/appgis/ >: Penutupan Lahan 2009 (Land cover 2009) and Kawasan Hutan (Forest Estate),

no year provided.

b. Data available in S. Minnemeyer, L. Boisrobert, F. Stolle, Y.I. Ketut Deddy Muliastra, M. Hansen, B. Arunarwati, G. Prawijiwuri, J. Purwanto, and R. Awaliyan. 2009. Interactive

Atlas of Indonesia’s Forests CD-ROM. Washington, DC: World Resources Institute.
c. Available at < http://www2.jpl.nasa.gov/srtm/cbanddataproducts.html >.
d. Available at <http://www.worldclim.org/ >.

e. The FAQ Digital Soil Map of the World and associated information can be downloaded at: <http://www.fao.org/geonetwork/srv/en/metadata.show?id=14116>.
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Using this method, Sekala and WRI identified nine poten-
tially suitable areas for oil palm cultivation in the Indone-
sian province of West Kalimantan for a pilot sustainable
palm oil project under Project POTICO. These nine sites
were identified through targeted field assessments of high
priority sites identified through the desktop analysis using
project-specific criteria, and do not represent all poten-
tially suitable areas in the province.

Map 1 summarizes the results of both the desktop analysis
(Stage I) and field assessments (Stage II). Table 8 summa-
rizes the suitability mapping results for West Kalimantan
by layer and indicator.

Based on Stage I, Step 1 suitability mapping, roughly 4.5
million hectares (31 percent) of the 14.6 million hectares
of land in the province of West Kalimantan were classified
as potentially suitable (high potential or potential). Of the
potentially suitable land in West Kalimantan, 0.2 million
hectares were classified as high potential and 4.3 million
hectares as potential.

Map 1 |

Areas with potentially suitable land cover —that is, without
forest cover of any type—totaled roughly 8.0 million hectares
(55 percent). This is a rough estimation of the extent of de-
graded land in terms of above-ground carbon and biodiver-
sity. Taking into account the other indicators in the analysis,
approximately 56 percent of these degraded lands were
found to be potentially suitable for oil palm cultivation.

The 3.5 million hectares of potentially suitable land that
were identified on the combined suitability map (Map 1)
are located where potentially suitable areas on the carbon
and biodiversity (Map 1.a), soil and water protection (Map
1.b), and crop productivity layers (Map 1.c) all overlap.
Consequently, these areas of overlap are significantly
smaller than the potentially suitabile areas identified by
each of these layers individually. For example, 48 percent
of the potentially suitable area on the crop productivity
layer was classified as potentially suitable in the combined
suitability map.

Indicators for carbon and biodiversity were, collectively,
the most influential in limiting the amount of potentially

Suitability Mapping Results
B High Potential

I Potential

] Not Suitable

Field Assessment Results
A High Potential

A Potential

B ot Suitable

@ ot Visited
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Table 8 | Suitability Mapping Results by Layer and Indicator, West Kalimantan™ (Area in Million Hectares)

POTENTIALLY SUITABLE
INDICATOR NOT SUITABLE
HIGH POTENTIAL POTENTIAL

Land cover 0.8 7.2 6.7

Peat . 0.0 1.7

Carbon
and biodiversity Conservation : 0.0 4.5

Carbon and

biodiversity layer 0.5 5.9 8.2

Erosion risk 7.8 1.8 4.8

Groundwater recharge potential No data No data No data
Soil and

water protection Water resource buffer zones 14.1 0.0 0.6

Soil and water

: 7.5 1.7 5.2
protection layer

Elevation 13.2 1.2

Slope 9.1 4.0

Rainfall . 0.0

Soil depth . 0.0

Crop productivity
Soil type . 2.4

Soil drainage . 0.9

Soil acidity . 0.8

Crop productivity layer . 1.7

Combined suitability . 4.3

* The total area of West Kalimantan is 14.6 million hectares.
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Map 1.b |

Suitability Mapping Results
Il High Potential

B Potential

[ ] Not Suitable

Suitability Mapping Results
B High Potential

B Potential

[] Not Suitable

suitable land for oil palm cultivation in West Kalimantan,
resulting in the classification of 8.2 million hectares (56
percent) as not suitable. Within the carbon and biodiver-
sity layer, land cover was the most significant limitating
factor, contributing to 82 percent of the not suitable area.

A total of 31 priority sites were identified in Stage I, Step 2.
In Stage 11, field surveys were successfully conducted at 22
sites with the assistance of a locally operating NGO (Peo-
ple Resources and Conservation Foundation or PRCF).
The sites averaged 19,000 ha in size and were located
across eight districts within West Kalimantan, including
Kapuas Hulu, Ketapang, Sintang, Melawi, Sekadu, Beng-
kayang, Landak, and Sambas. Of the sites surveyed, nine
were found be potentially suitable for palm oil develop-
ment (three high potential, six potential).

Thirteen field sites were eliminated as not suitable for one
or more reasons, mostly due to new or detailed data that
was collected in the field and unavailable for desktop analy-
sis. For example, seven sites were found to already have
active oil palm plantations. Six sites were found to have
culturally important land history, such as community gar-
dens or settlements. At four sites, communities expressed a
negative interest in oil palm cultivation and public percep-
tion of palm oil. One site was found to have intensive land
use dependence in terms of agriculture or mining, and four
sites were found to be not suitable based on survey results
indicating a history of significant flooding.

Of the five indicators that served the purpose of verifica-
tion, field survey scores for soil type, erosion, and slope
closely matched those of the desktop analysis. Results for
land cover and peat showed more discrepancy between the
desktop and the field, indicating the importance of verify-
ing Stage I results.

This desktop analysis classified 3.3 million hectares as
potentially suitable for sustainable palm oil production

in Central Kalimantan, about 21 percent of the province’s
total land area of 15.3 million hectares. Of this, 0.5 million
hectares were identified as high potential. Table 9 summa-
rizes the suitability mapping results for Central Kaliman-
tan by layer.
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DISCUSSION

This working paper demonstrates how to implement a
quick and cost-effective method for identifying poten-
tially suitable areas for oil palm cultivation. The method

is designed in accordance with established standards

for sustainable palm oil production such as those of the
Roundtable on Sustainable Palm Qil (RSPO), incorporates
relevant Indonesian laws and policies, and is consistent
with proposed national REDD+ strategies to support palm
oil production on degraded land. The method consists

of a desktop analysis using readily available data and
rapid field assessments and is based on a set of indicators
related to selected environmental, economic, social, and
legal considerations.

Map 2 | Combined Suitability Map, Central Kalimantan

The results of the application of this method by WRI and
Sekala in the Indonesian provinces of West Kalimantan
and Central Kalimantan indicate that:

= THE METHOD CAN BE USED BY COMPANIES TO QUICKLY
AND COST-EFFECTIVELY IDENTIFY POTENTIALLY SUITABLE
AREAS FOR OIL PALM CULTIVATION. WRI and Sekala
used this method to identify nine potentially suit-
able field sites for a pilot project in West Kalimantan.
These nine sites were identified through targeted
field assessments of sites prioritized during a desktop
analysis using project-specific criteria. They do not
represent all potentially suitable areas in the province.
This demonstrates that even with the suboptimal data
available at the provincial level, the method can be
used to quickly and cost-effectively identify potentially
suitable areas for oil palm cultivation.

Suitability Mapping Results
Il High Potential

I Potential

] Not Suitable

50 100 km
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Table 9 |

POTENTIALLY SUITABLE
LAYER

HIGH POTENTIAL POTENTIAL

* The total area of Central Kalimantan is 15.3 million hectares.

THE DESKTOP ANALYSIS CAN INFORM GOVERNMENT
OFFICIALS IN ASSESSING POLICY OPTIONS FOR THE USE
OF DEGRADED LAND. The desktop analysis, the first
step of this method, classified a total of approximately
seven million hectares of land as potentially suitable
in the provinces of West Kalimantan and Central
Kalimantan alone. The analysis used the best publicly
available data at the time of publication and a classifi-
cation process consistent with proposed national poli-
cies to promote palm oil production on degraded land.
For comparison, experts have predicted a total of 3 to
7 million hectares of oil palm cultivation expansion in
all of Indonesia by 2020.4°

FIELD ASSESSMENTS ARE NECESSARY TO CONFIRM

OR REJECT THE POTENTIAL SUITABILITY OF EACH SITE.
The accuracy of the desktop analysis relies heavily on
good input data. Unfortunately, there has been no sys-
tematic verification of the input data, and not all data
layers are complete or up-to-date. As a result, some
areas that were classified as potentially suitable in the
desktop analysis were later found to be not suitable ac-
cording to the field assessments. Indicators that include
modeling using several input parameters, such as ero-
sion risk and groundwater recharge potential, are par-
ticularly important to verify. In addition, field assess-
ments are necessary to preliminarily assess important
social considerations such as local interests and rights,
which cannot be addressed by a desktop analysis.

THE DESKTOP ANALYSIS CAN BE EASILY REPLICATED OR
CUSTOMIZED—BUT SHOULD NOT BE USED TO CONCLUS-
IVELY DETERMINE WHERE OIL PALM CULTIVATION EXPAN-
SION SHOULD OCCUR. The desktop analysis and associ-
ated data used in this study will be easily accessible on
a public website. Suitability classes for some consid-
erations—such as crop productivity and financial vi-
ability—may vary by company or project. The website
will also allow users to generate their own suitability
maps—using parameters of their choice—that can be
used to guide their own targeted field assessments.
However, since the desktop analysis is designed pri-
marily to rapidly identify the highest priority areas for
further investigation, it should not be used to conclu-
sively determine where oil palm cultivation expansion
should occur.

USING THIS METHOD AS A FIRST STEP IN A SITE SELECTION
PROCESS CAN REDUCE THE COSTS OF IMPLEMENTING
ADDITIONAL ACTIVITIES REQUIRED TO CONFIRM THE
SUITABILITY OF A POTENTIAL SITE. Confirming site suit-
ability requires additional due diligence activities, in-
cluding community mapping to document community
claims/rights, conducting HCV and social and impact
assessments, implementing a comprehensive FPIC
process, and fulfilling legal requirements. Using field
assessments to preliminarily assess environmental,
economic, social, and legal considerations that cannot
be addressed by a desktop study can help companies
prepare for these activities.

20
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Ultimately, the local impact of oil palm cultivation de-
pends on many long-term planning and management
decisions. A site selection process that incorporates envi-
ronmental, economic, social and legal considerations from
the outset can enhance local benefits, reduce the costs of
achieving sustainable palm oil certification, and help avoid
social conflicts.

This paper demonstrates how to implement a method that
can quickly and cost-effectively identify potentially suit-
able areas for oil palm cultivation. The results of applying
this method in West Kalimantan and Central Kalimantan
suggest that there are substantial areas of degraded land
that may be potentially suitable for oil palm cultivation in
Indonesia. The results also indicate that a desktop analysis
cannot substitute for field assessments that consider local
interests and that additional activities designed to address
project-specific environmental, economic, social, and legal
considerations are required to confirm site suitability.

The widespread application of this method—combined
with appropriate due diligence activities conducted once

a potentially suitable site is identified—could contribute
to more sustainable palm oil production, reduced poverty,
and improved natural resource management in Indonesia.
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RSPO Criterion 7.3. states that new plantings since November 2005
must not replace primary forest or any area “required to maintain
or enhance one of more High Conservation Values,” and conducting
an HCV assessment is part of the RSPO New Planting Procedures.
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(HCV1-3), ecosystem services (HCV 4), and social and cultural (HCV
5-6).

For example, RSPO Criterion 7.3 states that new plantings since
November 2005 must not replace primary forest or any area
“required to maintain or enhance one of more High Conservation
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established “on local peoples’ land without their free, prior and
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