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Abstract

Growing concerns in the major importing countries on the socio-environmental
sustainability of oil palm farming may affect the import demand of palm oil and
hence the economy of the exporting countries. This paper develops a comparative
static, partial equilibrium model to examine the impact of potential reductions in EU
imports of Indonesia’s palm oil on palm oil output, prices, factor markets, trade,
deforestation, and peatland conversion in Indonesia. Results suggest that there
would be only small impacts on the major environment-economic variables in
Indonesia in a scenario with a moderate reduction EU import demand, for example,
due to sustainability concerns. However, the impacts would be more profound if
sustainability concerns also affect other import regions and trigger a similar decline
in import demand in other markets. The way forward for Indonesia and other palm
oil producers and exporters is to adopt a common set of sustainability criteria,
encompassing the elements of transparency, regulatory compliance, best agricultural
practices, environmental responsibility, the livelihood of small farmers, as well as
human and community rights.

Keywords: Sustainable palm oil, Agricultural trade policy, Sustainability criteria, Forest
conversion for oil palm, Trade-environment linkages, Indonesia

JEL classification: Q17, Q18, Q51, Q56

Background
The impact of trade on economic growth, poverty alleviation, and welfare of many

resource-rich developing countries is beyond doubt. However, export growth also in-

fluences natural resource use and factor allocation. Mega-scale forest exploitation by

large exporter countries which results in significant loss of biodiversity and climate

change effects has now attracted increasing global attention and scrutiny. If these result

in shifting consumer preferences or tighter legal regulations in view of sustainability con-

cerns, substantial repercussions on trade flows and consequently the socio-economic

conditions of the exporting countries might follow.

Global palm oil production has gained prominence over the past two decades, as it

offers a number of competitive advantages over other competing oils, especially its

lower cost and being free from trans-fatty acids. Global consumption of palm oil has

Agricultural and Food
Economics

© The Author(s). 2017 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International
License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons license, and
indicate if changes were made.

Jafari et al. Agricultural and Food Economics  (2017) 5:13 
DOI 10.1186/s40100-017-0083-z

http://crossmark.crossref.org/dialog/?doi=10.1186/s40100-017-0083-z&domain=pdf
mailto:Yaghoob.jafari@ilr.uni-bonn.de
http://creativecommons.org/licenses/by/4.0/


also increased rapidly in the past decades, owing to its multiple uses both in the food

industry as well as non-food sectors, including the biofuel industry.

A major share of the total palm oil production in the world comes from Indonesia

and Malaysia, the largest producers of palm oil (Table 1). In 2011, palm oil production

by Indonesia and Malaysia was respectively around 48 and 38% of global production.

These two countries also accounted for 91% of world palm oil export. While exports of

palm oil are dominated by two countries, imports are less concentrated. As indicated

in Table 1, India and China are the largest importers of crude palm oil in the world,

followed by the European Union (EU) where imports are for a number of uses and, in

recent years, increasingly for biofuels.

The EU has aimed to increase its use of renewable energy from biofuels with one of

the potential feedstocks being palm oil. However, it has been argued that the produc-

tion of “palm oil-based biofuel” and associated conversion of forests and peatlands

would cause even higher global emissions than those from the conventional fossil fuels

that were supposed to be avoided (Butler 2008). Indonesia’s oil palm growth has also

been linked to forest fires that lead to transboundary smoke haze pollution. It is ac-

cepted that a large share of oil palm expansion in Indonesia occurred on converted for-

ests and peatlands, however with some controversy on the exact magnitudes. Finally,

the impacts of oil palm expansion on the livelihood of local and forest-based indigen-

ous communities further fuel the debate on the socio-environmental sustainability of

this development (German et al. 2011). Various agencies have suggested that the EU

should impose restrictions on palm oil imports (Butler 2012; EurActive 2013). The

Indonesian oil palm industry was reportedly alarmed by the possibility of the EU issu-

ing more stringent sustainability requirements on companies exporting palm oil to EU

member states. Any imposition of stricter standards may hamper increased imports of

Crude Palm Oil (CPO) as a biodiesel feedstock, particularly from Indonesia (AsiaPulse

News 2008; Butler 2008).

The EU effort was apparently directed to induce changes in oil palm farming prac-

tices, which was seen as a major source of deforestation, peatlands conversion, and cli-

mate change impact (Butler 2008). However, after the debate (and campaigns by the

major palm oil producing countries), the European Commission (EC) in 2012 agreed to

consider palm oil-based biodiesel as sustainable in the sense of the Renewable Energy

Table 1 World major players of palm oil, 2011

Producers and exporters Importers

Country Production
Share

Export
Sharea

Productionb Exportb Country Import Share Importb

Indonesia 0.476 0.445 23,900 17,200 India 0.171 6640

Malaysia 0.377 0.465 18,911 17,993 People’s Republic
of China

0.159 6165

Other countries 0.147 0.090 7369 3487 EU 0.142 5513

Pakistan 0.051 1985

Other 0.477 18,550

Source Malaysian palm oil (2014a, 2014b) Malaysian palm oil (2014c)
aIncludes re-exporting countries
bThousand tons
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Directive (Directive 2009/28/EC), if it is certified by the Roundtable on Sustainable

Palm Oil (RSPO) scheme.

The RSPO was founded in 2004 specifically to promote the adoption of credible, glo-

bal, and sustainability standards among palm oil growers via the engagement of mul-

tiple stakeholders and supply chain members. It promotes the use of the RSPO label to

support palm oil plantations that have satisfied certain sustainability criteria. The move

by the EC may boost the exports of RSPO certified palm oil into Europe, as palm oil

may receive favorable treatment over other crop-based biofuels (Butler 2012), but the

fraction of certified Indonesian palm oil plantations is still low (Focus 2016). The latest

development on the issue is that the European Parliament’s Environment Committee

has agreed to support the EC to require companies to measure the amount of “indirect

land use change” (ILUC) attributed to biofuel. This was taken despite the strong con-

tention among palm oil exporter countries that the science on the climate impacts of

ILUC has been inconclusive as well as the potential repercussions on food prices

(Dave 2013).

The trade impacts of non-RSPO certified CPO being banned from the EU biofuel

sector and additional ILUC constraints possibly reinforced are difficult to assess. In the

past, companies have often found ways to circumvent binding restrictions. RSPO certi-

fication is only required for the biofuel sector but not for other uses. Given the afore-

mentioned background, this study develops a comparative static, partial equilibrium

model of the Indonesian palm oil sector with explicit linkages to key trading partners

to appraise the impact on the major enviro-economic variables in Indonesia of a rather

modest reduction in demand for Indonesian palm oil in the EU markets due to sustain-

ability restrictions. The paper investigates the effects of this reduction in palm oil im-

ports on Indonesia’s oil palm growth, trade, and environmental impacts. Additionally,

the study also considers the impact of a more drastic but rather unlikely scenario where

all importers of Indonesia’s palm oil are imposing similar sectoral and trade measures

so that import demand from all importers would decline accordingly. Policy and man-

agement implications, with special emphasis on the roles of sustainability criteria and

certification for palm oil producers, are the main topic for the concluding section of

the paper.

Overview of the oil palm sector in Indonesia
Importance and dynamics of the sector

Panel A of Fig. 1 depicts the rapid expansion of Indonesia’s oil palm planted area that

was about 5.59 million hectares in 2013, increasing on average by 252,000 ha per year

from 1995 onwards. Panel B of the figure also provides the trends of other crops that

are basically stagnating, with a recent drop in sugar cane area apparently due to specific

factors. A continuation of oil palm area expansion seems very likely, in response to

population growth and policies that promote the use of palm and other oils in biofuels,

despite the myriad of pressures and campaigns against oil palm expansion. However, a

halt or slowdown of this trend by a potential imposition of more stringent sustainability

requirements in major export markets might have far reaching implications on

Indonesia’s socio-economic development, global vegetable oil markets, as well as

climate change mitigation.
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The rapid expansion of palm oil area has given rise to a sharp increase in production

and exports of CPO from Indonesia. About 72% of Indonesia’s CPO production is

exported (refer to Table 1). In 2009, the largest share went to the Indian market (46%),

followed by the EU (22%), and Malaysia1 (11%) (See Table 2).

Environment and socio-economic aspects of palm oil production in Indonesia

Two of the most daunting challenges faced by the oil palm industry in Indonesia are

deforestation and peatland destructions, which are associated with a high level of carbon

emissions (Obidzinski et al. 2012). Replacing natural tropical forests and even secondary

forest with oil palm also causes serious biodiversity loss in Indonesia (Koh and

Wilcove 2008; Yaap et al. 2010). Obidzinski et al. (2012) report evidence suggesting

that plantation development has even targeted forest land (as opposed to, say, shrub

land) in Indonesia. It is critical and highly debated to which extent oil palm expansion

resulted in deforestation and whether it has been the prime driver of deforestation

Fig. 1 Harvested area under palm oil and the main agricultural crops in Indonesia. Data Source: Department
of Statistics, Indonesia (2016)

Table 2 Exports of Indonesian palm oil to destination markets, 2009

India Netherlands Malaysia Singapore Italy Germany,
federated

China ROW Total

Export (kt) 4402 1057 1054 607 629 395 336 1087 9567

Sharea of destination in
Indonesian total

0.46 0.11 0.11 0.06 0.07 0.04 0.04 0.11 1

Shareb of Indonesia in
destination total imports

0.84 0.32 0.68c – 0.49 0.46 0.44 0.09d 0.57

aTrade data (2010)
bRifin (2010)
cShare for Malaysia is from palm data tracker: http://www.palmoilanalytics.com/data (and refers to 2009)
dImport of Singapore is included (Singapore just re-exports the CPO that has come from Indonesia or Malaysia)
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(Casson 2000; Zakaria et al. 2007; Ministry of Environment 2009; Tan et al. 2009;

Gibbs et al. 2010). In this study, we rely on Gunarso et al. (2013) who compiled de-

tailed land use matrices and found that 1.1 Mha of forest land (of various types) and

0.7 Mha of peatland were converted to oil palm plantations in the decade 2000–2010

which represent 19 and 35% of the total deforestation and peatland conversion, re-

spectively. This estimate ignores the possibility that conversion to oil palm plantations

may occur via several interim steps (secondary forest, shrub land). Land converted

from forest land to shrub land from 2000 to 2005 and then from shrub land to oil

plantations between 2005 and 2010 is not part of the 19% share which only covers the

direct conversion from forest to oil palm plantations. If we simply compute the ratio

of additional oil palm expansion over the additional land conversions from 2000–

2010 compared to 2000–2005 according to Gunarso et al. (2013), we would attribute

95% of forest conversion and 68% of peatland conversion to oil palm expansion, but

we will mainly rely on the previously mentioned lower shares in the model specifica-

tion to remain on the conservative side in terms of environmental impacts.

Another issue is the socio-economic impact of oil palm expansion on the rural com-

munity. It is generally accepted that oil palm plantations are an important source of

employment in rural areas (Basiron 2007; Bunyamin 2008; Feintrenie et al. 2010). How-

ever, because oil palm cultivation requires a certain amount of experience and capital

expenditures, Obidzinski et al. (2012) argue that these benefits seem to accrue to those

endowed with a minimum level of income and agricultural skills, and hence, oil palm

development is likely to benefit migrant smallholders with previous experience in oil

palm plantation more than native people with no prior exposure.

Furthermore, oil palm plantations, especially large-scale estates, have frequently been

associated with negative social impacts on rural communities and indigenous people

(Telapak 2000; Marti 2008; Sirait 2009; Friends of the Earth Europe (FoE) (FoE) 2010).

For example, oil palm development in Central Kalimantan has adversely affected the

shifting cultivation practices of the local communities, causing food insecurity (Orth

2007). Marti (2008) found many cases of human rights abuse by plantation companies,

especially during land acquisition and plantation development. Other studies indicate

that conflicts occur due to a lack of recognition of customary rights, breached agree-

ments, and disregard for the environment (Casson 2000; Colchester et al. 2006). As a

consequence, various studies documented social conflicts between palm oil companies

and local communities in Indonesia (McCarthy 2010; Colchester M 2010) that some-

times even led to companies ceasing operation (Obidzinski et al. 2012).

Overall, the push toward implementation of more stringent sustainability criteria may

be expected to limit the expansion of oil palm plantation on peatlands and forests. Fur-

thermore, as far as they also cover a comprehensive set of criteria relevant for human

rights and social aspects, they might also improve the working condition of workers

and reduce social conflicts.

Relevant sustainability standards for oil palm production

In Indonesia, three sustainability standards are particularly relevant: the Roundtable on

Sustainable Palm Oil Standard (RSPO), the Indonesian Sustainable Palm Oil Standard

(ISPO), and the Malaysian Palm Oil Standard (MSPO).
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From the perspective of international trade, RSPO labeling can be categorized as a

private “standard.” RSPO is an international no profit organization that gathers differ-

ent stakeholders in the palm oil supply chain to promote the use of sustainable palm

oil production. RSPO generally focuses on sustainable production methods of oil palm.

Private standards are not mandatory but they are becoming de facto an entry re-

quirement for trading with many large-scale operators and leading value chains

(Giovannucci and Purcell 2008).

However, Indonesia and Malaysia have opted to set up their own standards and prod-

uct labels as an alternative to the RSPO standard and certification. ISPO is a mandatory

standard in Indonesia while MSPO is not yet mandatory in Malaysia. But MSPO is also

relevant for Indonesia as Malaysia is one of the major buyers of Indonesian palm oil.

Table 3 compares the main areas of difference between RSPO, ISPO, and MSPO.

As shown in the table, ISPO and MSPO have less stringent criteria than RSPO, which

in some instances requires companies to go beyond the national law. As a consequence,

a reinforced application of the RSPO standard, for example, in Europe, would decrease

demand from non-RSPO members even if Indonesian oil palm producers comply with

their own, more lenient standard ISPO.

Methods
An analysis of how a shift in commodity export and/or import demand affects output

price and quantity, primary factors demand, and ultimately forest and peatlands con-

version requires knowledge of (i) trade policy-output supply linkages, (ii) linkages be-

tween the primary factor markets to output supply, and (iii) the relationship of total

land demand to forest and peatland conversion that are thought to represent the key

environmental variables linked to oil palm expansion in Indonesia.

In this study, we develop a comparative static, single-commodity model of Indonesian

palm oil sector to capture the impact of a shift in export demand for Indonesian palm

oil. In the model, CPO is exported to two markets––the EU and the Rest of the World.

Trade policy or consumer preference shocks affect CPO demand, supply, and as a con-

sequence on the related demand for factors of production, land, labor, capital, and ag-

rochemicals. In turn, changes in the demand for land in oil palm production affect

forest and peatland conversion.

The modeling framework linking trade and environmental impacts in this study is a

so-called market (equilibrium) displacement model as introduced by Muth (1964) and

Floyd (1965). In general, it is a comparative static model based on total differentiation

of a system of equations but manipulated to be expressed in terms of elasticities rather

than slopes. Hertel used the approach in a model of a single farm sector that has become

common in agricultural economics (see, for example, Hertel 1989; Alston et al. 1995;

Gunter et al. 1996; Salhofer 1996; Jamal 1997; Alston and James 2002; Jamal 2003, Ciaian

and Swinnen 2006; Ciaian and Kancs 2009; Jafari and Jamal 2015, 2016; among others).

We develop a single commodity model similar to Hertel (1989) and apply this to the

Indonesian oil palm sector.

For a comparative static analysis, the model is expressed in terms of variables which

are all in percentage change, i.e, D̂
M
y ¼ d DM

y

DM
y

; 2see Jafari and Jamal (2015, 2016) for de-

tails of the mathematics. Table 4 depicts the symbols and descriptions for all
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endogenous and exogenous variables in the model. The structure of the model which is

specified for a long-run partial equilibrium model under the assumption of perfect

competition in the market is given in Table 5.

Let D, S, and P refer to the demand, supply, and price of inputs or outputs, respect-
ively. Subscripts y refer to output, while i and j refer to input quantities or prices.
Superscript M refers to market quantities and domestic market prices such that PM

y

reads as price of market demand for y. Superscript Dom refers to domestic demand (or
supply) while superscripts EU and ROW denote EU or rest of the world (ROW) export
demand or prices. Parameters ε and α denote elasticities and market shares, such that
εEUy represents the elasticity of EU demand for exports in response to changes in PEU

y ,

while αEUy reads as the demand share of EU in total market demand.

Consider the final product (CPO) which is produced by firms in the domestic market
and consumed by consumers both in domestic and foreign markets. Assuming that con-
sumers have homothetic preferences, such that the market shares are parameters, Eq. (1)

in Table 5 gives the change in market demand for the final product (D̂
M
y ) as a function of

changes in domestic and export demands. Eqs. (2) through (4) describe the domestic and
export demand responsiveness of prices. In this equation, U represents a shift factor in

the demand schedule expressed in price equivalent form, and Û
EU
y reads as the percentage

shift for EU demand with the same impact as a price change of the same magnitude but
opposite sign. The method of incorporating the shifters follows Jamal (1997 and 2003).

Equation 5 describes the derived demand for inputs i and j under locally constant re-

turn to scale. Output constant demand elasticities are then the product of their cost

share (c) and the Allen partial elasticity of substitution (σ). Adding the output change ef-

fect gives the total change in input demand under locally constant returns (Eq. (5)). The

Table 4 Definitions of variables of model

Endogenous variables

DM
y Market demand for final output (y = CPO)

DEU
y ;DROW

y Demand for y from EU and Rest of the World (ROW), respectively.

DDom
y ; SDomy Domestic demand and domestic supply for y, respectively.

Di , Si Derived demand for and supply of ith primary input

PMy Market price of y

PEUy ; PROWy Export price of y to EU and rest of the world (ROW)

Dfrst, Dptls Demand for forest and peatland conversion, respectively

Parameters

εDomy Own price elasticity of domestic demand for y.

εEUy ; εROWy ; Export price elasticity of EU and rest of the world (ROW) demand for y.

σij Allen substitution elasticity between input i and j

αEUy ; αROWy Share export demands from of EU and ROW for y in total market demand

αDomy Share of domestic demand for y in total market demand

ci The cost share of ith primary input with respect to total cost of producing y

vi supply price elasticity of ith input

γ, μ Forest and peatland conversion elasticities with respect to total land demand, respectively.

Exogenous variables (policy shocks)

UDom
y Price equivalent shift factor in domestic demand schedules for y

UEU
y ;UROW

y Price equivalent shift factors in EU and ROW export demand schedules for y
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next two equations describe the responsiveness of land and non-land input supply to a

change in rents or return under the assumptions that 0 < υ <∞. Equations 8 and 9 show

forest and peatland conversion as functions of total demand for oil palm land, where the

coefficients γ and µ represent the corresponding elasticities with respect to land supply

for oil palm. In essence, these equations model the relative propensity of land supply from

deforested land and peatland conversion due to increases in overall demand for land in-

put. The last two equations describe the market clearing conditions, where any surpluses

or deficits in inventory of palm oil outputs and inputs are assumed constant.

Mathematically, Eqs. (1)–(11) form a linear system that can be solved given the non-

singularity of the related matrix of coefficients. Necessary and sufficient conditions for

non-singularity are squareness of the system and linear independence of equations. The

general system of algebraic equations can be represented compactly as AX = C. Here A

is the Jacobian matrix (coefficients of the endogenous variables of the model), X repre-

sents the matrix of endogenous variables (prices and quantities) while the right-hand

side matrix denotes the exogenous variables (policy shocks). Thereafter, we can apply

Cramer’s rule to solve for the endogenous variables.

Baseline parameters for the exogenous variables in the model

The baseline, exogenous parameters required to implement the model include the

Allen elasticities of substitution between primary inputs, factor cost shares and supply

elasticities, demand elasticity values, and responsiveness of conversion to total palm

land use. These coefficients and parameters are crucial as the validity of simulation re-

sults depend on the representativeness of the values. The parameters including their

sources for the 2009 base year are depicted in Tables 6 and 7.

Table 5 Single commodity partial equilibrium model of the Indonesian oil palm

Commodity demand equations

D̂
M
y ¼ 1−αEUy −αROWy

� �
D̂
Dom
y þ αEUy D̂

EU
y þ αROWy D̂

ROW
y 1

D̂
D
y ¼ P̂

M
y −Û

Dom
y

� �
εDomy 2

D̂
EU
y ¼ P̂

EU
y −Û

EU
y

� �
εEUy 3

D̂
ROW
y ¼ P̂

ROW
y −Û

ROW
y

� �
εROWy 4

Derived demand under locally constant return to scale condition

D̂i ¼
Xn

j¼1
cjσij P̂

M
j þ Ŝ

Dom
y 5

Zero profit condition

P̂
M
y ¼

Xn

i¼1
ci P̂

M
i 6

Input supply equations for two subsector

Ŝ i ¼ viP̂
M
i 7

Forest and peatland conversion functions

D̂Fst ¼ γD̂Land 8

D̂Ptls ¼ μD̂Land 9

Factor market clearing conditions

D̂i ¼ Ŝ i 10

Commodity market clearing conditions

D̂
M
y ¼ Ŝy 11
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This study was fortunate to have access to the estimates of the Allen elasticities of sub-

stitution between primary inputs for the case of oil palm plantations in Indonesia’s prov-

ince of Riau. While recognizing that Indonesia is a large country with large differences

among regions, we still consider oil palm production technology and management to be

quite comparable across areas within the country. Hence, we take the estimates from

Rhomus (2006) to be representative for substitution elasticities between the primary in-

puts for the entire country. Their pattern indicates in general a rather low substitutability

between pairs of inputs (Table 6). This denotes there is only moderate scope for greater

use of capital or mechanization at the farm level to sustain or generate output growth if

land is not increased at the same time. The own price elasticity of land supply is also quite

inelastic (0.3). Therefore, an export demand decline is likely to decrease demand (Eq. 5)

for all inputs, but for land, the decrease in prices would be strongest. Changing land de-

mand then leads to changes in forest or peatland conversion.

Model application

This study simulates two scenarios to examine the impact of a moderate reduction in

export demand for Indonesian palm oil on selected economic and environmental

Table 7 Elasticity values, market shares, and conversion rates

Variables description Value Sources

εyEU Palm oil own price demand elasticity in the
European Union

−0.38 FAPRI (2013) elasticities database

εROWy Palm oil own price demand elasticity in the
rest of the world

−0.38

εyDom Palm oil own price demand elasticity in
Indonesia

−0.38

αyEU CPO export demand share of total output
to EU markets

0.22 Calculated based on Trade data (2010)

αROWy CPO export demand share of total output
to ROW markets

0.52

αyDom CPO domestic demand share 0.26

vLand Elasticity of land supply 0.3 Salhofer (2000); Jafari and Jamal (2015, 2016, 2011);
Jamal and Jafari (2011).

vLab Elasticity of labor supply 0.55

vCap Elasticity of capital supply 2

vChem Elasticity of agrochemical supply 2

γ Elasticity of forest conversion with
respect to oil palm expansion

0.19 Gunarso et al. (2013)

μ Elasticity of peatland conversion with
respect to oil palm expansion

0.35

Table 6 Allen elasticities and cost shares

Land Labor Agrochemical Capital

Land −0.3 0.078 −0.042 0.645

Labor 0.078 −0.79 0.492 0.895

Agro chemical −0.042 0.492 −1.007 0.378

Capital 0.645 0.895 0.378 −4.147

Factor cost share 0.36 0.31 0.19 0.14

Source: Rhomus (2006)
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variables in Indonesia. The first scenario examines the impact of a 10% reduction in

the price equivalent shift factor of the EU demand schedule for Indonesian CPO, which

approximately corresponds to a 4% horizontal shift.3 The second scenario considers the

simultaneous impact of a 10% price equivalent demand shock on Indonesian CPO in

the EU as well as in the ROW export markets.

These demand function shifters reflect changes in consumer preferences or the im-

plementation of stricter legal sustainability criteria in the EU (or other markets) that

would reduce the imports of palm oil from Indonesia. The second scenario is very pes-

simistic from the Indonesian perspective, but stronger impacts would also follow from

a more drastic drop in EU demand, even if other regions would not reduce their import

demand.

Results and discussions
The effects of both demand shocks on selected endogenous variables are listed in Fig. 2.

The direction and magnitude of the changes in the variables are shown for each

Fig. 2 Simulation results of export demand shocks on the palm oil sector of Indonesia, all given in
percentage changes
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scenario in a histogram with horizontal bars. Bars to the left show the reductions, and

bars to the right show the increases of selected variables. The length of the bars indi-

cate the magnitude of the changes. These changes should be interpreted as the percent-

age changes from a baseline trend, given the policy shocks, ceteris paribus. The

simulated long-run impacts on the variables representing the output and input markets

in Indonesia comply with expectations on their sign given the model structure. As can

be seen in Fig. 2, based on the moderate reduction in export demand in both scenarios,

palm oil supply, demand for inputs and the related conversion of forest and peatland

would also decline only moderately.4

In the first scenario, equilibrium market and export prices decrease by −0.86% while

export demand in Europe declines by −3.47%. The reduction in Indonesian export

prices would provoke a minor increase in demand for CPO which is equal in magni-

tude (+0.33%) in the Indonesian domestic and rest of the world markets as demand

elasticities have been assumed the same (−0.38, see Table 7). Our result is supported by

Rina et al. (2010) who also expect that any reduction of Indonesian palm oil exports in

European markets would be mitigated by increased exports elsewhere. However, ac-

cording to our results, the increase in domestic and the ROW export demand for Indo-

nesian CPO will not be able to completely compensate the reduction in European

demand, and hence, total (market) demand for Indonesian CPO decreases. Conse-

quently, the demand for land, labor, agrochemicals, and related capitals would fall as

well. The reduction in agricultural land demand (−0.42%) would ultimately also reduce

forest and peatland conversion by −0.08 and −0.14%, respectively.
For the second scenario, the direction of the impacts of the downward shift in export

demand for Indonesian CPO on the variables of interest is the same as in the first sce-

nario; however, the size of impacts is evidently larger. For instance, the modest decline

in land demand in the first scenario (demand shock confined to the EU) would be rein-

forced from −0.42% to a more pronounced drop in land demand by −1.39% under the

second scenario, hence more than double the previous impact. The impacts on land

conversion would be, based on our assumed elasticities with respect to land demand, a

decline of deforestation and peatland conversion by −0.27 and −0.48%, respectively,
which are more than three times the impacts of scenario 1. The above results clearly

confirm that a reduction in global demand would be only partially offset by increases in

domestic demand in Indonesia. For this reason, this scenario has more sizable domestic

impacts. Overall, the changes of the variables of interest are small, especially in the first

scenario. Import restrictions decrease the overall import demand in both scenarios.

The reduction is smaller in the first one because a part of the reduction in EU import

demand is compensated by an increase in ROW demand. This reduction in import de-

mand decreases market prices and consequently increases the domestic demand, but

the net effects on total market demand and output are negative. Consequently, demand

for primary factors of production, including the land input, declines, but this decline is

more moderate than the reduction in outputs. Finally, the reduction in land leads to

lower forest and peatland conversion rates.

Conclusions
The oil palm industry is a crucial element of the economy of Indonesia and a key ex-

port commodity. Sustainability concerns in importing countries and associated shifts in
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consumer preferences away from palm oil involve a risk to major exporters like

Indonesia. In aggregate modeling, shrinking export markets would mean losses of ex-

port revenues and factor income, hitting vested interests of beneficiaries from the palm

oil industry. However, only a fraction of global demand in terms of countries and single

agents is likely to value sustainability higher than price competitiveness. Therefore,

even a sizable demand shock in the EU would not warrant serious national concern, as

Indonesia is likely to sustain her total exports to a large extent.

If import demand slows down, deforestation and peatland conversion would be slo-

wed down as well. Environmental damage from deforestation and peatland conversion,

including biodiversity loss and sizeable CO2 emissions, could be alleviated. It is ac-

knowledged that environmental effects do not only depend on land conversions but

also on the management of oil palm production which is related to the use of agro-

chemicals and capital. But their use would even decline stronger than the land input in

our scenarios such that the intensity of oil palm production would also be lower. How-

ever, any additional environmental benefits in terms of avoiding negative externalities

could only be quantified with more disaggregate modeling approaches.

Coming to the socio-economic implications of these import restraint scenarios, we

note that Indonesia would see income losses among migrant palm oil workers and, of

course, among the owners of palm oil plantations. However, the economic dynamics of

an expanding sector has also been linked by other authors to land ownership conflicts

and other social problems. We might expect that these tensions in social relations and

land ownership issues in rural communities would be moderated if their key economic

stimulus is weakened. The downside socio-economic effects of a decrease in oil palm

production are losses of employment, but these are unlikely to be serious for the resi-

dent rural poor population (in contrast to migrant workers).

However, non-negligible parts of Indonesian society would not welcome an import

ban, in spite of some environmental benefits and positive socio-economic aspects. To

avoid the pressure from important customers of palm oil producing countries,

Indonesia (and Malaysia)5 would, in turn, need to re-evaluate and realign their agri-

environment policies, including international commitment to address emerging sustain-

ability concerns which also covers socio-environmental sustainability of oil palm expan-

sion. Some years ago, it appeared that the RSPO would simply need to raise its

sustainability standards to resolve the matter decisively. However, the RSPO is no lon-

ger the sole flagship certification body for the global palm oil industry. Given the emer-

gence of two national certification frameworks (ISPO and MSPO), it seems that the

two major palm oil producers are taking separate ways in responding to the sustainabil-

ity demands of affluent consumers.

A promising, perhaps optimistic way forward for Indonesia (and Malaysia) is to agree

on a cooperative solution through a process that shall involve the various stakeholders

within the palm oil sector. RSPO-certified palm oil has been well acknowledged by the

EU, providing a ready platform for palm oil to make further inroads into the major af-

fluent markets. Hence, it should be in the common interest of the ISPO, MSPO, and

RSPO frameworks to adopt a shared set of sustainability criteria, encompassing the

common elements of transparency, regulatory compliance, best agricultural practices,

environmental responsibility, the livelihood of small farmers, as well as human and

local community rights. This would provide a unified, credible, and globally accepted
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certification program that has good chances to avoid the pressure from declining ex-

port demand and, in the long run, even to support a further expansion. It would also

pave the way for oil palm producers to have a common stance and stronger influence

in related international forums and negotiations.

Endnotes
1Malaysia herself is one of the top CPO exporters alongside Indonesia. Due to increas-

ing labor shortages and restricted land area in Malaysia, Malaysian oil palm companies

have expanded to Indonesia and these Indonesian-based plantations are now exporting

palm oil back to their home country.
2It is important to note that the hat notation symbolizes percentage changes in vari-

ables while d reflect the absolute changes in the variable)
3A 4% quantity shock is small compared to the standard error of Indonesian exports

to major EU importers around the trend, which was 13% of the mean in the last

decade.
4Note that the equations in the model have been linearized, and hence, the impacts

of even higher demand shocks would be simply a multiple of the impacts shown below.

For instance, a tripling in the demand shock would also give three times the impact of

the original shocks. With higher shocks, though, approximation errors would be higher

as well such that our scenarios were limited in scope on purpose.
5We refer to Malaysia as the shift in consumers demand preferences in Europe and

other markets may not only affect Indonesia.
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