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Dulezitost palmového oleje v Indonésii

Souhrn

V soucCasnosti neexistuje zadna nahrazka palmového oleje. Proto je cilem této
diplomové prace zhodnotit vyznam palmy olejné v Indonésii, jakozto nejvétsiho exportéra
palmového oleje na svété. Zhodnocuje dlouhodobou udrzitelnost péstovani této olejniny,
moznosti jeji certifikace a zahrnuje i vlivy palmy olejné na zivotni prostiedi. Detailné se
zamétuje na dopady i vyhody jejiho péstovani nejen pro Indonéskou ekonomiku, ale

zaroven také pro zdejsi komunity.

Diplomové prace obsahuje ekonomickou analyzu, vytvofenou pomoci ekonometrického
modelu se dvéma rovnicemi a SWOT analyzy. SWOT analyza obsahuje silné a slabé
stranky produkce palmového oleje a celého jejiho procesu. Z analyz nasledné vyplyvaji

vhodna doporuceni pro efektivnéjsi vyuziti palmového oleje.

Klicova slova: palmovy olej, Indonésie, péstovani, zivotni prostfedi, produkce, HDP,

certifikace



The importance of the palm oil in Indonesia

Summary

Nowadays there is no substitute of palm oil in international market. For this reason
the diploma thesis is focused on the evaluation of the importance of the palm oil. It is
concentrated on Indonesia because it is the biggest exporter of it. The thesis evaluates the
sustainable development of palm oil and its certification. It includes the impacts of palm
oil on environment. This work is focused on costs and benefits of production of palm oil

for Indonesian economy and local communities as well.

The diploma thesis includes an economic analysis by econometric model with two
equations and by SWOT analysis. The SWOT analysis shows the strengths and
weaknesses of palm oil production and its whole process of it. The recommendations are

results of analyzes and they focus on more effective production of palm oil.

Keywords: palm oil, Indonesia, cultivation, environment, production, GDP, certification
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1 Introduction

Palm oil production and the consequences of its production is a widely discussed topic not
only because of its importance in the global economy but also in connection to its
controversial impact on ecology. Growth of world's population leads to the increase of
demand for renewable sources, to which vegetables oils rightly belong. Vegetables oils
possess different characteristics and so they can offer a wide range of uses. From political
perspective the oil it is a market of conflict, because it offers a large profit with many

possibilities.

There are a lot of campaigns related to palm oil and its bad impacts on Indonesian ecology
caused by deforestation of virgin forest and biodiversity loss. But palm oil industry also
contributes to the growth of Indonesian economy, creates jobs for local people and ensures

the development of Indonesia in economic and social perspective.

Nowadays palm oil has no substitute to replace its position in international market. So this
diploma thesis provides overview of importance of palm oil in Indonesia, where it is an
integral part of local population's life and Indonesian economy. The reason for
concentration on Indonesian palm oil industry lies in the fact that Indonesia is the largest
palm oil exporter in the world and it is also the country where the production of palm oil
demonstratively affects the life of its inhabitants. Indonesia and Malaysia provide for over
80 % of world's demand for palm oil. At the same time, a lot of farmers and Indonesian
companies are members of RSPO. It is an organization that supports the production and
certification of sustainable palm oil.

The diploma thesis analyzes the importance of palm oil in Indonesia, in particular its
impact on Indonesian economy, but it also address the environmental issues where its
impact will have the repercussions for future generation as well. This diploma thesis
includes the quantification of the relationship between the production of palm oil and
GDP, which it is provided by econometric model. The final part is devoted to the
evaluation of palm oil importance for the country by means of SWOT analysis and
recommendations for using the opportunities for Indonesia to defends its leading position

among palm oil producers at the same time promoting and supporting sustainable palm oil
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development. The evaluations are based on the findings in theoretical and practical part

and also on terrain research in Indonesia especially on Sumatra.

Due to the fact that Indonesia is a developing country, there is a possibility of missing
statistical data; sometimes the data is not available at all. Partially it is due to current

government policy and political regime in the country.

It is widely expected, especially with regards to the growing economies, that there would
be controversy between economic and environmental needs. The environmental problems
affect large and valuable natural areas. For this reason this diploma thesis is mainly
focused on economic aspects of the palm oil industry but the environmental issues and
social costs of palm oil production are not overlooked either. Environmental problems are
demonstrated by the impacts of palm oil production on biodiversity and natural resources.
We also aim to show the double-edged impact of the palm oil production on local
communities: the industry does not only bring negative effects, but it also does a lot of
good to the local people. The diploma thesis attempts to show the correlation between the

development of palm oil production and the economic growth of Indonesia.
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2 Objectives and Methodology

2.1 Objectives

The main objective of the diploma thesis is to evaluate the importance of palm oil
production in the economy of Indonesia. This main objective will reached by few
completing partial objectives. The first partial objective is to describe the economic social
and economic environment of Indonesia. The following partial objective is
to summarize the utilization of palm oil, which provides the opportunities for downstream
industries of palm oil. Last objective is related to the previous objective and it deals with
the palm oil certification and also costs and benefits of implementing it. By reaching these
objectives, the perspective of dependency between palm oil production and Indonesian
economy can be estimated. This diploma thesis intends to find the possible solutions for

both sides of this controversy topic.

2.2 Methodology

In this section the methodology of the diploma thesis elaboration is explained. The
literature review is structured in two chapters. The first chapter is focused on analyzing the
economic situation in Indonesia, on introducing of palm oil with its history, cultivation and
process. This chapter includes the utilization of palm oil, world producers and traders with
palm oil and the position of palm oil in Indonesia as well. The second chapter concentrates
on social, environmental and economic aspects of palm oil with regarding to sustainable

development of palm oil, certification and its benefits and costs.

In the practical part, the method of quantitative analysis using econometric modeling is
applied. The chapter four describes the econometric model that analyzes palm oil impacts.
The hypotheses for the construction of the econometric model are based on the literature

review.

The practical part of the thesis also builds on a field trip of the author in Indonesia, carried
out in August in the year 2015. The results of the survey provided inputs for on the
production and processing of palm oil and contributed to gain understanding of the role of
palm oil in the local economy. The surveys and answers are included in appendix 1. The
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evaluation of surveys with results of econometric model and summarizing of literature

review are included in SWOT analysis.

Econometric model

A two-equation recursive econometric model was used to investigate the relationships
among the econometric variables. For parameters estimation of variables in econometric

models was used a software Gretl.

The endogenous variables, also known as dependent or explained, are given by Y. The
exogenous Vvariables, also called as explanatory variables or independent variables, are
presented by X. According to the economic theory, the endogenous is a function of

numbers of exogenous variables.
Y = f(X1, X5, X3, Xy 0, Xp) 1)

For construction a logarithm econometric equation it is necessary to involve the

relationships between explained variable and explanatory variables by parameters of

variables.
Ye = V1t V2 Inxy +y3Inxg + vy Inxge + -+ yp - Inxye + ue 2
to..... 1s a relevant observation at time t

u......Is an error term

For good construction of econometric model it is important to follow the points below step
by step:

e formulation of an economic model

e collection of statistical data

e estimation of parameters

e economic and statistical verification

e application of the model and simulation of cases (Tvrdon, 2001).

The inclusion of each variable into the econometric model is based on the following

hypotheses.
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Hypotheses for first equation

It is assumed that the endogenous variable (y — production of palm oil) is influenced by
four exogenous variables (x; — harvested area of palm oil, x, — export of palm oil, x3 —
average price of palm outputs, x4, — employment in agriculture sector). All exogenous
variables are in position that if the one of them will increase the production should increase

as well.

Harvested area represents a link between the production of palm oil and deforestation in
Indonesia. As expression of world demand for palm oil was choose the Indonesian export
of goods and services, so with increasing growth of population there is also increasing
demand for the cheap vegetable oil. If the world demand rises, the export should too and
the production would react by increasing. The next variable for this equation is an average
price of palm outputs, where belong palm oil, palm kernels and palm fruit. The production
should increase with increased price especially when it takes as average price. The last
variable is employment in agriculture sector, which should increase with increased
production. But it is only in agriculture sector, where it does not include the engineers from
palm industries. So the relationship might not be very strong.

Hypotheses for second equation

The second equation describes the position of palm oil production in Indonesian economy.
This is a reason for combination of both equations by the first endogenous variable y; as
one of the explanatory variables. It is expected, that the revenues from palm oil production
will be important part of Indonesian GDP and the economy is palm oil dependent. For the
best estimation this equation is focused on economic variables. Among these variables
belongs gross fixed capital formation (x7). The GDP should be increased with increasing of
investments that is a one of driver of GDP. The economic prosperity of the country is also
driven by the employment and with rising of it, it should be seen the GDP growth. The
total labor force is the explanatory variable signed by Xg. For better improving the
assumption of econometric model, there is included the development flows to agriculture
especially to environment (Xg). The development flows to agriculture is one of the
indicators for monitoring progress in reaching the 2030 Sustainable Development Goals

(Faostat, 2015). It includes the government flows as well as grants from private charities
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and foundations. The flows to environment protection should rises with growth of GDP,

but it depends on political regime and government decisions.
Parameters estimation

The parameters y and B shows a direction and strength of the impact of exogenous
variables on endogenous variables. This estimation is presented by methods called the
ordinary least squares method (OLS). This method is based on finding parameters that
minimize the sum of squares of variances of theoretical values of explained variable from

its real values. The formula is:

y=@ X)Xy

Yoernn is the vector of estimated parameters for exogenous variables
). CHT is matrix that contains observed values of explanatory variables
Verrrann is vector containing values of endogenous variable (Cechura, 2009).

Verification of econometric model

For better verification and processing data in equations, it was used a time vector. Thanks
to this vector the data are uniquely arranged in terms of time in the direction of the past -

present. Verification involves the following stages:

1. Economic verification
First verification includes the controlling of direction, which is driven by signs in
equations and intensity of exogenous variables to endogenous variable.

2. Statistical verification
Statistical verification were examined a statistical significance of the estimated
parameters. T-test serves to examine the significance of parameters. The
parameters that are strong significant, are on 0.1 significance level. This
significance level shows the level of confidence. For both equations it was
determined the level of confidence 95 %, which is significance level with number
0.05. The Coefficient of Determination R? determines dependence of the
endogenous variable on exogenous variables in percent. It shows the value of

explanation of the endogenous variable by changes of explanatory variables. There
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is also the adjusted coefficient of determination that reflects better depending in
the model because it counts with number of exogenous variables. When the
exogenous variables are added into model, then coefficient of determination
always to grows, while the adjusted coefficient of determination can decrease as
well as increase.
3. Econometric verification

The first it has to be checked a multicollinearity of predetermined variables that
verifies the relationships among variables. For econometric verification it will be
used a Durbin-Watson test that shows the autocorrelation of residuals. The
multicollinearity presents the correlation between two exogenous variables. There
could be found the multicollinearity between explained and explanatory variable,
but it is a wanted. The multicollinearity between two explanatory variables in one
equation is marked above number 0.8. Thanks to high multicollinearity it is not
possible to estimate right parameters of variables. It is main reason for
transformation of data. It is used OLS method with robust standard error that
prevents the multicollinearity.

Application of model

After all verifications, it is a possible to make an application of model. To apply the
econometric model on Indonesian economy it can be used a method of simulation. The
production of palm oil is taken as external force that contributes to growth of Indonesian
economy expressed by GDP. The results will serve for estimation of perspectives of the

Indonesian economy development.
Data sources

The data were collected for 29 years, the time series is from 1985 to 2013. The data were
obtained from websites Faostat (2016) and World Bank (2016). Especially the production
of palm oil fruit came out from Faostat as harvested area of palm oil fruit, average price of
palm outputs (palm oil, palm fruits, palm kernels), development flows to agriculture,
exports of palm oil and labor force in agriculture. World Bank was used for collection of

data for GDP, labor force in total and for dross fixed capital formation.
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3 Indonesia and Palm oil

This chapter focuses on the general description of Indonesia and more specifically on
description of the role of palm oil in the life of this country. It touches upon the history of
palm oil, main characteristics of its processing, as well as the issued related to palm oil

production in the world and in Indonesia.

3.1 Indonesia

The Indonesian archipelago is located in Southeast Asia washed by the waters of the
Indian and Pacific Oceans. Indonesia shares borders with East Timor, Malaysia and Papua
New Guinea. It is comprised of 17 508 islands with total area of 1 890 754 ha and its
population is 230 million inhabitants. Indonesia passes through the equator and therefore
has tropical climate — it is a hot and wet country. Oil, pulp, coal, gold and silver are mined
here. Major part of its terrain is lowland but some islands have their own volcanoes and

mountains (Faostat, 2016).

Indonesia has the biggest number of volcanoes in the world out of which 76 are still active.
So it is not surprising that the volcanic eruption is one of the most frequent natural
disasters occurring in the country which happens mostly on the island Java, in the western
part of Sumatra and on the islands of Sulawesi and Sangihe. Drought, floods, earthquakes
and forest fires can be listed among other frequent natural phenomena occurring here quite
often. Among topical environmental problems one can list deforestation of native forests,
water pollution by industrial waste, lack of sanitation and air pollution in urban areas
(Investments, 2015).

In the mid-sixties Indonesia was one of the poorest countries in the world with an average
income of US$ 50 per capita. But since 1967 the national economy has been growing by
6.5 % per year. During the Asian financial crisis (ACF) in 1998 the country's economy
slowed down by 13.6 %. In 2014 GDP increased by 5.2 % (International Monetary Fund,
2015).
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Figure 1: GDP per capita in US$
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Due to the rapid growth of the economy — see Figure 1, which shows the GDP per capita -
it is expected that in two years Indonesia will become one of the Asian billion economies
and it will rank among the ten largest economies in the world within 10 years. Thanks to
investments in its infrastructure and simplification of bureaucracy in its administration
system the rate of economic growth at around 8 — 9 % per year should be achieved soon
(Businessinfo, 2015).

Agriculture is still the dominant sector of Indonesian economy despite the fact that since
1986 the share of GDP generated by agriculture and the rate of employment in this sphere
are on decline — in 2010 it was 38.3 % and in 2014 it constituted only 13.7 %. In
comparison to that, industrial private sector contributed to GDP by 43 % in 2014 (The
World Bank, 2015).

The most important crops are rice, palm oil, rubber, maize, coconuts, coffee and bananas
the production of which is shown in Figure 2. Arable land makes up 31.5 % of the total
territory and is continuously growing. Since 2000 it has increased by 6.5 % (The World
Bank, 2015).
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Figure 2: Production of selected crops in MT
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Figure 3: Population in Indonesia
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The growth of population in Indonesia is shown in Figure 3. In 2014 the population was

254.5 million and in 2035 it is expected that the population will amount to around 305

million. In 2014 the number of people living under the line of poverty constituted almost

11 % of the population (the poverty line was set at IDR 312,328 per capita/month).

Statistics show that the number of poor is decreasing every year, while the poverty line is

raised every year (The World Bank, 2015).
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3.2 Palm Oil

3.2.1 History of palm oil in Indonesia

Palm oil was known already in ancient Egypt. In the colonial era palm tree was brought
into Asia by the Dutch who planted first four palm trees in the Botanical Garden
of Buitenzorg. In Indonesia planting of palm trees started in 1911 on Northern Sumatra and
4 years later the plantations covered 2,760 ha. And since this time the Malaysia begins
with cultivation of palm oil as well. Around the year 1940 the palm tree plantation
occupied about 110 thousands ha and this figure did not increase significantly until 1970.
Significant growth of plantation areas started with the inflow of investments of private
companies such as World Bank and Asian Development Bank. These companies have been
heavily investing in the development of palm tree plantations since 70s. Since 1980,
the government decided to strategically open and close the market for foreign investors
in compliance with the needs to gain leadership in the production of oil palm and take
away a leadership from Malaysia. Since 1985 Indonesian government began to support
small farmers with guaranteed prices for sales of fresh fruit bunch. The growth of palm oil
production caused the expansion of palm tree cultivation areas from Sumatra to other parts
of Indonesia, e.g. Kalimantan, Sulawesi and West Papua. Thanks to financial supplies
of foreign investors the Indonesian market quickly recovered from the crisis (Taniputra
et.al., 1988).

3.2.2 Basic information about palm oil

The best conditions for its production are in the tropical zone, in wet climate with
an average rainfall around 1800 mm per year. Perennial regular distribution of rainfall is
also an important factor. Long dry seasons lasting up to three months affect the revenues
from its productions — e.g., annual deficit of 300 mm of rainfall causes the decrease of the
yield of the oil by up to 30 %. The temperature suitable for cultivation is between 21 and
32 °C. Oil palms prefer soils with depth profile of more than one meter, with organic
contents and good natural fertility. The most preferred landscape profile is a slope of
around 12 °. If it is a very hilly terrain, therefore it requires terracing. On the other hand,

the flat terrain requires special drainage system (Corley and Tinker, 2003).
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Picture 1: Trees of palm oil and fresh fruit branch
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Oil palm is a tree that can grow up to 25 meters in height (Picture 1). The higher the tree is,
the higher the cost of its harvesting are and therefore this height is an unwritten indicator
for re-cultivation of plantations. The trunk grows annually by 35 - 70 centimeters. The
harvest period is usually till 25 year of palm tree; it is a perennial plant. Fruits of oil palm
form the so-called fresh fruit bunch, which matures for the period of 5 - 6 months, and
when ripe weights between 10 - 25 kg. Fresh fruit bunch from older trees can weigh up to
50 kg. An average tree produces from 8 to 13 bunches per year. Fresh fruit bunch consists
of two main parts: the fruits and stems as shown in picture 2. Stem carries the fruit and
without the fruit it is called the empty fruit bunch. Each fresh fruit bunch carries
1 500 - 2 000 individual fruit. One fruit weights between 8 to 15 g and measures 3 - 5 cm.
The weight of fruits is 45 — 65 % of the total weight of the clump (Corley and Tinker,
2003).

Plants from 1 ha area of palm plantations are able to produce up to 4,500 tons of crude
palm oil per year and 0.5 tons kernel oil. Picture 3 shows 3 varieties of oil palm fruit. The
process of crossbreeding of the varieties dura and pisifera results in the new type of the
plant called tenera. It is the most widely grown variety in Indonesia and its industrial
extraction yields 22 - 32 % crude palm oil and 5 - 6 % palm kernel oil (Corley and Tinker,
2003).
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Picture 2: Composition of fresh fruit bunch

Fresh fruit bunch Empty fruit bunch Fibers from fruits of oil palm

Empty nuts

Source: Own processing

Picture 3: Varieties of palm oil

DURA

Thick shell, oil extraction is 16 — 18%
Mother plant for the production of
commercial varieties

TENERA

Thin shell, oil extraction is 22 — 32%
Commercial varieties of palm oil

PISIFERA

Without shell
Oil extraction is up to 40%

Source: Escobar et al., 2006
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3.2.3 Processes of palm oil

The cultivation of oil palm includes various activities related directly or indirectly to its
processing. But even indirect activities must be carried out to ensure the smooth lifecycle
of the plantations. Starting with cleaning up of the land through planting and growing
plants in a kindergarten, infrastructure construction, planting trees in the plantation,
fertilization, tree pruning up to harvesting fresh fruit branch. The process of oil palm
cultivation is quite labor intensive. One worker can cultivate only about 10 — 11 ha of land,
which is much less in comparison with the cultivation of soya beans, where one worker
cultivates up to 160 - 200 ha of land (Escobar et al., 2006).

The quality of seeds is also important; the best ones are obtained from certified sources.
Young palm trees are grown in plastic bags 16 x 20 cm of size and the first three months
these plastic bags are protected against direct sunlight. In the kindergarten the bags used
for planting are bigger (40 x 50 cm) and the plant stays there for 7 up to 10 months. In this
phase it is important to keep of the distance between plants in order to ensure as much of
the sunlight for the plants as possible. The plants should be planted in such a way so that
the distance between individual pits constitutes 0.9 — 1.2 m in any direction (Jacquemard,
1998). In the end of this period the plants are around 0.8 m high and only completely
undamaged pieces can be picked up and transported to the plantation by trucks. The total
loss of plants at this stage is 15 - 25 % so the plantation covering an area of 1,000 hectares
requires 170,600 seeds with 15 % losses (Escobar, 2007).

To create a plantation it is first necessary to clean up the soil, which is the most costly
procedure in the cultivation process. The soil can be cleaned using burn and slush
technique or using mechanical approach. The burn and slush technique is more
cost-effective for large-scale palm oil plantations. Fire reduces pests and diseases, and may
increase the soil fertility. On the other hand, burning of the soil is unhealthy and dangerous

due to loss of nutrients and soil erosion (Simorangkir, 2006).

Before planting, there is also a need to build transportation and drainage infrastructure.
Roads are used primarily for transportation of fertilizers and harvested fresh fruit branches.
The drainage infrastructure is used to collect water. Their construction depends on soil

type, rainfall rate and topography of the area. The length of major drainages varies
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between 400 and 500 m and the length of small drainage systems ranges between
31 - 78 m. Drains are designed to keep the water level at least one meter below the ground
(Escobar et al., 2006).

After that the pits of 60 cm of depth and of 90 cm in diameter are made. It is necessary to
ensure the growth of plant called Pueraria phaseoloides around the oil palms. The Pueraria
has to be planted during the first year of plantation cultivation because it prevents
the growth of weeds. The plant also ensures the supply of nitrogen, improves the physical
properties of the soil, reduces erosion and helps to maintain the water balance of the trees
(Corley and Tinker, 2003).

For maximum vyield, it is necessary to do the pruning of leaves. Before the first harvest
(third year after planting) the old bunches and dead leaves are removed. The first sheets are
cut down, when bunches are at least one meter above the ground. This is done with the
help of a narrow chisel 5 - 8 cm wide with one-meter metal handle or a small Malaysian
crescent knife with a short aluminum handle. During low fresh fruit branch production the
pruning is performed once a year. Not only dry leaves are removed but also that leaves
under which the branches do not grow. Around 36 — 40 leaves always remain on the palm
tree. With each harvested fresh fruit branch one also has to remove the leaf under which
this branch grows (Escobar et al., 2006; Corley and Tinker, 2003)

For producing fresh fruit branch it is important to ensure the supply of a certain amount of
nutrients and a certain quantity of fertilizer doses. This amount depends mainly on local
conditions, expected vyields, the chemical composition of the soil and the natural
characteristics of the land. Fertilizer program should be adapted on the basis of previous
experience of the oil palm cultivation. The amount of the supplied fertilizers increases till
the fifth year of the palm growth and it is stabilized between the seventh and eighth year
the tree life. Fertilization is performed approximately twice per year, in the first year it is
best to fertilize the soil in monthly cycles. The fertilizer is placed in rings around the
plants; with older palms fertilizer can be partially placed between the lines (Escobar et al.,
2006).

The harvest begins in the third year after planting. First fruits are small and contain a small

amount of oil; these fresh fruit branches are usually not harvested. In Indonesia the fruits
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are harvested by hand since the human labor is cheap. Bunches are laid out on large metal
cages, which are stored at a height of 5 — 6 m above the sterilization section. FFB in the
cages of 2 — 10 tons of mass are moved by rail conveyor into a sterilization station for 50 —
90 minutes where the steam has a power from 0.27 to 0.31 MPa (Yee et al., 2009, Escobar
et al., 2006).

Picture 4: Palm Kernel Oil Process

Palm Kernel Oil process

Refining SE— W Crude Palm &%
Kernel Oil

RBD Palm
Kernel 0il

Kernel Olein Palm Kernel Fatty
Acid Distillates

Hydrogenated
Palm Kernel Olein

Hydrogenated
Palm Kernel 0il

Source: GreenPalm, 2015

The aim of this process is the destruction of all microorganisms, softening and separation
of the fruit from the stem. To ensure the latter the hot and sterezlised FFB os placed into

the threshing drum, from which the separated fruits fall into the conveyor. Threshing
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capacity varies with the volume of 5 to 45 tons per hour. EFB can be used as a fuel to the
boiler, as well as fertilizer by composting. Separated fruits are again treated by steam for
further softening and separation the pulp from the core to form a homogeneous mass. The
mass then goes to the press with the help of which the maximum possible amount of oil is
extracted. Kernels go to the hydrocyclone, where they are heated in silos and where the
shells and cores are separated. Cores are stored in the expeditionary box for further
processing or sale. Picture 4 shows the individual stages of palm oil fruit processing
(Escobar et al., 2006).

3.3 Utilization of palm oil

Problems related to environmental issues in recent years are mainly associated with
globalization and increasing demand for food supplies. Vegetable oils are probably the
most demanded commaodity, therefore their world production is increasing. In 2014 the
production of vegetable oils was 160 Mt and the estimations for in 2020 amount to 230 Mt
(J.Kaatz, 2013).

Picture 5: Utilization of palm oil
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butter substitute)
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Oleochemical (stearine, soap,
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Oil palm Nut Shell Carbpn briquette, activated carbon,
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Empty bunch Pulp, paper, particle board, fertiliser,
energy
Trunk Furniture, particle board, feedstuff,

starch, energy

Source: Etawau.com, 2016

The continued expansion of palm plantations it is not just for utilization of palm oil but

also it can be used sap, leaves and woods. The possibilities of utilization of palm oil can be
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seen in Picture 5. Sap is obtained from the cut sprouts and is later used for palm wine
processing or sugar production. The wood is used as a construction material or as fuel, and
the leaves are used to produce the knitted goods, or as fertilizer (Venter et al., 2009). The
parts of the cores, which remain after extraction of the crude palm oil, are used as an
ingredient of animal feed for feeding and fattening of pigs, poultry, horses or others
animals. In the form of briquettes it is used as biomass, as fuel in boilers to produce
electricity. Empty fresh bunch serves as a source of cellulose for paper or biogas
production (UNEP, 2011; RSPO, 2016).

3.3.1 Biofuels based on vegetable oils

The basis for obtaining biofuels is the extraction of oil from plants. The most common
plants used for that are oil palm, sunflower, rapeseed and soybeans. Without structural
modifications of internal combustion engines it is not possible to use vegetable oils as a
substitute for diesel. However, one can also use biofuels by means of altering the structure
of the oil in one of the two ways: trans esterification of triglycerides or esterification of

fatty acids to methyl esters of fatty acids contained in the oil (Salwi and Panwar, 2012).

3.3.2 Share of biofuels in European market

European Commission set a minimal percentage share of biofuels by the directive EU —
RED on use of biofuels or others renewable fuel in transportation from 2009. In the end of
2010 the minimal obligatory share of biofuel was 5.75 %. In accordance with the directive
on the promotion of energy from renewable sources from 2009 by the end of 2020 10 % of
energy in transportation should be taken from renewable sources (Eur-lex.europa.eu,
2016).

This requirement must be complied with in all EU countries. The world’s largest producers
of palm oil such as Indonesia and Malaysia can expect a rapid increase in demand for
biofuels in from Asia, because Europe does not have the necessary area of land for
growing biomass. It will lead to a high increase of consumption from 7.7 billion liters to
23.4 billion liters in 2020 (van Gelder, 2004).

Czech Republic has implemented a strategy of mandatory addition of biofuels to the fuels.

Other countries such as France, Austria and Slovakia support the nationwide distribution.
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In 2001 the Netherlands added to that commitment an appendix which came in
in force in 2015 — all palm oil sold in the country must be produced using sustainable
methods of processing. It is pushing the EU to liberate sustainably produced palm oil from

import tax which constitutes 3.8 % (Evans and Daniel, 2012).

The Figure number 4 shows renewable energy available for final consumption in transport
in selected European countries. According to the website Europa.eu it has increased by
28 % between 2005 and 2013. Between years 2012 and 2013 the renewable energy

available for final consumption increased by 3 % (Ec.europa.eu, 2016).
Figure 4: Share of energy from renewable source in transport in 2013
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3.4 Palm oil in the world

Over the last decades palm oil has become one of the fastest expanding equatorial crops.
The area for the cultivation of palm oil is almost one tenth of the world’s arable land. Such
increase of global production has been achieved mainly by increasing the area planted with
oil palm instead of increasing the yields by traditional methods (Kongsager and Reenberg,
2012). Since 1980 the total area of oil palm cultivation has more than tripled. The

cultivation area is still expanding by the average growth rate of approximately 3 % per
year (Wakker, 2005).

Because of its specific requirements the palm oil can be industrially grown only in limited
number of places — limited to a tropical climate and latitude approximately 10 degrees
north and south of the equator (van Gelder, 2004). Kongsager and Reenberg (2012) refer
to the latitude 16 degrees north and south of the equator. Therefore nowadays the oil palm
is commercially grown in at least 43 countries, mainly those situated near the equator.

Figure 5 illustrates the average palm oil production share by continent.

Figure 5: Average palm production share by continents; 2005 - 2014

Oceania Africa
1.19 \ [ 4.7 %

Europe ‘//f"'“\\ i /\ Americas
0.5% \ /N 5.2%
1 /

/ \ [/ A

[ N/ \

J v ‘4

\ /

| f

X y

Source: Faostat, 2015

Figure 6 shows the top 5 world’s producers of palm oil in the years 2000 - 2013. Indonesia

is the leader followed by Malaysia since 2006 and the Indonesian production continues to
increase.
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Figure 6: Palm production of top 5 producers; 2000 — 2013
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3.4.1 Production in Africa and America

Oil palm is cultivated in 24 states of Africa. The most important producer of palm oil in

Africa is Nigeria, where in year 2009 the area of plantations constituted 71 % of all oil

palm plantations in Africa and 21 % of them in the world (Kongsager and Reenberg,
2012). In 2014 the harvested area in Africa was 4,562,710 ha and its share in the world's

production of palm oil constituted 4.7 % as is shown in Table 1 (Faostat, 2015). Among

other important African producers of palm oil one can list such countries as Ghana,

Guinea, Cote d'Ivoire and Democratic Republic of the Congo. Table 1 shows selected

countries leading the palm oil production in Africa.

Table 1: Palm oil in African States in 2014

Area harvested (Ha)

Yield (Hg/Ha)

Production (tones)

Angola 23130 121 288 280 540
Benin 35 940 162 295 583 290
Cameroon 138 000 179 278 2474 040
Costa Rica 77 750 113 750 884 406
Cote d'Ivoire 277 090 61 787 1712 060
Congo 277 350 66 171 1 835 250
Ghana 349 040 70 000 2443 270
Guinea 313 310 26 811 840 010
Nigeria 3 025 950 26 334 7 968 440
Sierra Leone 27 550 75 230 207 260
Solomon Islands 15510 150 297 233110
Togo 16 690 86 741 144 770

Source: Faostat, 2015
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On the other hand, the Central and South Americas belong to the continents with the
smallest harvested areas, and their share in the world's palm oil production constitutes only
5.2 %. In 2014 the harvested area in America was 1,074,015 ha generating 16,158,236 tons
the ready product (Faostat, 2015). Colombia, Ecuador, Honduras and Brazil belong to the

list of the countries with the biggest harvested.

Table 2: Palm oil in American States in 2014

Area harvested (Ha) | Yield (Hg/Ha) | Production (tones)
Brazil 126 559 110 136 1393873
Colombia 270 000 200 671 5418 107
Dominican Republic 17 100 153 737 262 890
Ecuador 214 570 119 385 2 561 650
Guatemala 70 000 214286 1 500 000
Honduras 130 650 162 647 2 124 980
Mexico 50 868 133 470 678 935
Nicaragua 5000 200 400 100 200
Panama 5510 101 488 55920
Paraguay 15 960 94 793 151 290
Peru 49 230 12 5459 617 634
Venezuela 40 198 10 1276 40 7111

Source: Faostat, 2015

3.4.2 Production in Asia and Oceania

In the Oceania the oil palm is grown on Papua New Guinea, where the harvested area
comprises 157,100 ha and the production volume is 2,158,930 tones which constitutes

the share of 1.1 % in the world's production volumes (Faostat, 2015).

Asia is the leader in the world's production of palm oil with its share of 88.4 %. Vietnam
belongs to the number of countries where the cultivation of palm oil has started but it is
still in the experimental stage with the harvested area amounting only to 650 ha. Another
country where the role of oil palm is continuously growing is Cambodia with 118,000 ha
of harvested area (Chao, 2012). Despite the fact that palm oil in the Southeast Asia is not
an original crop, it has become the dominant monoculture crop in many countries.
Nowadays this area represents a worldwide center of oil palm cultivation, production of

crude palm oil and palm kernel oil (United States Department of Agriculture, 2013).

34



Table 3: Palm oil in Asian and Oceanian States in 2014

Area harvested (Ha) | Yield (Hg/Ha) | Production (tones)
China 50 200 134713 676 260
Indonesia 7 407 090 170 906 126 591 790
Malaysia 4 689 321 204 863 96 066 760
Papua New Guinea 157 100 137 424 2158 930
Philippines 55083 79414 437 434
Thailand 663 707 188 388 12 503 447

Source: Faostat, 2015

3.4.3 International trade of palm oil

Indonesia and Malaysia offer the best conditions for oil palm cultivation which entails in
the greatest production of palm oil and accounts for their leading roles in the world export,
as is shown in Figure 7. Other countries from Asia and Oceania as well as Africa and
America also profile itself in this area although with their volumes of export they fall far
below the leaders in this field.
Figure 7: Palm oil export in 2014
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According to WWEF (2015) Indonesia hosts three biggest buyers and traders,
who are responsible for distribution of more than 50 % of the global volumes of palm oil.

These companies are Wilmar International Ltd, Musim Mas Group and Golden
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Agri-Resources Ltd (GAR). As far as import is concerted, Figure 8 shows the main
importers of palm oil in the world. The biggest importer is India, which could be explained

by huge population large part of which suffers from hunger and poverty.

Figure 8: Palm oil import in 2014
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Figure 9: Palm oil industrial domestic consumption in 2014
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High production volumes in Indonesia are not only used to saturate export but are
also driven by domestic consumption (Figure 9). Indonesia is the leader
in domestic consumption of this product and in my terrain research | found out that
the oil is mainly used in food industry, cosmetics, traditional medicine and it is also
added to the fuel. The second place in palm oil consumption is occupied by EU countries
where this product is mostly used in food industry and as an additive to fuel with the aim

to maintain low prices.

In the next chapter we will have a closer look on production and consumption of

the palm oil in Indonesia.

3.5 Palm oil in Indonesia

As has been mentioned in the preceding chapter, Indonesia is the world's largest palm
oil producer and at the same time it is the biggest consumer of industrially processed palm
oil. It is not surprising that palm oil industry in Indonesia has become an important part
of the Indonesian economy generating an annual average of 5 % of GDP. In Indonesia
crude palm oil is used in cooking, in traditional medicine, is added to diesel fuel and is

used in cosmetic industry (Evans and Daniel, 2012).

In 2014 the total area used for oil palm cultivation in Indonesia was 10.9 Mha.
Palm plantations are concentrated mainly in Sumatra which with is 4.4 Mha of plantations
accounts for 2/3 of the total area occupied by palm plantations in Indonesia. Kalimantan
with its 1.5 Mha is the second largest island occupied by palm tree plantations.
Other cultivations areas are Java, Borneo and New Papua (IPOB, 2010).

Up to 50 % of palm plantations belong to private companies, 40 % is owned by local
farmers cropping the fields up to 5 Mha and the remaining share is owned by Indonesian
government. The share of plantations owned by private companies is decreasing
(58 % in 2000), while the proportion of the land owned by small farmers is increasing
(28 % in 2000). Individual farmers in difference from large corporate companies have
a better control over the crops in harvest period and therefore the fruit can be harvested at
optimum state ripeness. Those farmers who own a plantation far from the processing

factories are forced to sell fresh fruit bunch through dealers to large companies at a lower
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price. In order to support small farmers Indonesian government introduced a program
where the main actors are the large companies and individual farmers. In principle,
the big palm companies help small farmers. There are several possible ways of agreement
between companies and farmers (World Growth, 2015; Evans and Daniel, 2012).
Independent farmers have certain benefits such access to infrastructure, financial credits at
better rates, technical support or contractually fixed prices. They may also rent out the
plantation lands on contractual terms, which entitle them to a share of the profits from
selling fresh fruit bunch grown on their land. Sumatra, for example, strongly supports such
agreements, because the farmers have up to 40 % higher yields thanks to supporting
system (Lee et al., 2013).

Indonesian government aims to increase the volume of production to 40 Mt of crude
palm oil in 2020, which requires increasing the area for oil palm plantations (IPOB, 2010).
But according to Indonesia Investments, in 2011 the government signed a moratorium
which stops the granting of new permits for cut down of the rainforest with the aim to
clear the land for the new oil palm plantations. This then the validity of this moratorium
was extended twice. Last time it was done in May 2015 by President Joko Widodo
and its validity has been prolonged for the next two years. For this Indonesian
government got US$ 1 billion from Norway. The skeptics of the Moratorium point out
that government set aside 9 Mha of land for new plantation prior to its signing.
In addition, large private companies use only half of their land, which means that there is
still opportunity to expand plantations on both private and government owned lands
(Investments, 2015).

38



4 Social, environmental and economic aspects of palm oil

This chapter is devoted to the study of socio-environmental issues related to the palm oil
production, but it also points out the benefits that are often overlooked in economic
analyses mostly focused on natural resources preservation and environmental
problems. Ecological, economic and social factors are the main aspects of sustainable

development which we will also show in this chapter.

4.1 Sustainable development

In 1980 the International Union for the Conservation of Nature and Natural
Resources introduced a report called ‘The world Conservation Strategy’. It was focused
mostly on environmental sustainability, which was associated with human activity (Baker,
2006). For the first time the concept of sustainable development was used in Brundtland
report in 1987:

"Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs. It contains within
it two key concepts:
e the concept of 'needs’, in particular the essential needs of the world's poor, to
which overriding priority should be given; and
e the idea of limitations imposed by the state of technology and social organization
on the environment's ability to meet present and future needs.” (UN Documents,
1986).

It means maintaining a healthy economy in the long term perspective and keeping
productive capacity of nature by means of reducing any harmful impacts from the side of
humans and keeping the population growth at sustainable levels. In many ways the palm

oil industry is related to sustainable development.
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4.2 Certification and Partnership

In a globalized world the people are starting to be more and more interested not only
in food quality but also in food sustainability. However, most countries being members
of the World Trade Organization cannot put restrictions on the import of certain products
even though they are ecologically and socially harmful. For these reasons certification
of imported products was introduced with the aim to motivate different parts of
the supply chain to comply with certain environmental and social standards. It does not
affect projects driven by government but motivated by market and according to it also
offers positive alternative system for opening the possibilities to increase a market share.

But each certificate system does not have the same criteria and principles.

In last ten years the concept of partnered governance gained greater significance. Partnered
governance can be defined as an organized cooperation of various private stakeholders in
the supply chain, based on an agreement about the parameters of sustainable production.
These partnerships often result from a lack of government control in the area
of sustainability — e.g. weak environmental policy; it is an important bridge for the gap

between industry and sustainability.

The companies, which import goods or raw materials from countries with weak social
policies and high levels of corruption, e.g. Indonesia, are highly criticized for the support
of these countries and it is expected from them that they propose strategies aimed
at correcting the behavior of their suppliers. It was also the main reason for creation
of partnership in supply chain of palm oil called Roundtable on Sustainable Palm Oil
(RSPO, 2016). There is also a governmental certification plan called Indonesian
Sustainable Palm Oil (ISPO). Moreover, RSPO and ISPO have recently agreed to
cooperate (Maritz, 2014).

4.2.1 1ISPO - Indonesian Sustainable Palm Qil

It is a national non — profit organization with the aim to improve sustainability and
competitiveness of Indonesian palm oil industry as well as to provide support in
achievement of the targets set by the Indonesian government in the sphere of the

greenhouse gases emissions. It was established in 2009 with the aim to help in introduction
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of the certification policy by Ministry of Agriculture. It is a part of Sustainable Palm Qil,
which wants to improve life conditions, alleviate environmental issues and decrease the

greenhouse gases emission by means of the following strategic steps:

e reinforcing the capacity of small farmers by means of effectuation of agricultural
practices

e setting better standards for forest protection, improve biodiversity protection and
mitigation and monitoring of greenhouse gases emissions

e strengthening and clarifying the framework of ISPO and standards for wider
adoption

e elaborating national and provincial concept to assure transparency and to support
sustainable palm oil production (SPOTT, 2015).

It aims to strengthen the world competitiveness of Indonesian palm oil industry even
in the case more restrictive conditions in relation to the environment are applied.
Membership in ISPO is mandatory for all growers since December 31, 2014. In 2011
Indonesian institutions of palm oil producers made formal commitment to apply to the
ISPO principles (Evans and Daniel, 2012).

4.2.2 RSPO - Roundtable on Sustainable Palm Oil

It was founded in 2004 as nonprofit organization that deals with the sustainable
development of oil palm development. This organization has headquartered in Zurich and
two secretariats in Kuala Lumpur and on Java. The association is made up of different
organizations and industries within the palm oil industry. Organization helps stakeholders
(farmers, producers, investors, retailers, NGOs) to change the current approaches to create
and meet global standards for sustainable palm oil production. The certification process for

farmers is based on eight key principles (RSPO, 2016).

e Commitment to transparency
e Compliance with relevant laws and legal regulations
e Commitment to long-term economic and financial viability

e Use of the best practices
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e Responsibility for the environment and protection of natural resources and
biodiversity

e Responsible development of new plantation

e Responsible consideration of employment

e Commitment to continuous improvement activities in key areas

In 2013 the established regulations underwent a revision which has brought them
in their present-day form. Some of the most significant changes to the document are
related to the most controversial topic - greenhouse gas emissions. Although the revised
version of the document is generally considered as a step in the right direction, no specific
targets in the area of the greenhouse gas emission reduction were set. This in particular
concerns the emissions related to land cultivation. RSPO does not require the public
reporting of emissions until 2016. There were no limits for greenhouse gas emissions - the
document includes only voluntary guidelines for reporting emissions resulting from
deforestation, while most harmful practices such as draining of peat lands or use of
dangerous pesticides, are still not totally prohibited. The peat lands are the most important
reservoirs of carbon on earth: if they are destroyed, the carbon is released into the
atmosphere, which significantly contributes to global greenhouse effect and climate

change.

However, there is a potential for a change. More specifically protection practices
include the use of techniques not based on land burning with the aim to maintain
forest protection, waste reduction and avoidance of social conflicts. A membership
in RSPO is voluntary and it is expected mostly from the farmers who have contracts with
international corporations. Only 5 % of members in RSPO are certificated farmers.
Unfortunately in 2009 only 10 % of sold palm oil of total amount 1.5 Mt was certified
(Evans and Daniel, 2012). The comparison of consumption and production of certified

palm oil is illustrated in Figure 10.
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Figure 10: Consumption and Production of Certified Palm QOil
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In four years, the production of certified palm oil has increased almost 6 times. In 2009

it was 1.3 million tons and in 2013 increased up to 8.2 million tons. According to WWF

(2015), only 52 % of the whole production is sold on the market. WWF vice president for

US agriculture David McLaughlin said that if the share of certified palm oil in the world's

total production increases up to 60 - 70 %, the cost of maintaining such a system would

decrease significantly. However the share of certified oil is approximately only 15 %.

Table 4: RSPO certification system

Segregated

Segregated or separate certified palm oil is physically separated from
non-certified throughout the whole supply chain. The consumer has a
guarantee that the purchased product physically contains certified palm
oil. "ldentity preserved" means that the origin of the oil is verified.

Mass Balance

It is allowed to have a certified and non - certified palm oil at any point
in the supply chain, but it has to be monitored, recorded and controlled
according to RSPO rules for the mass balance.

Book and Claim

Source: Maritz, 2014

Through the online market, for each ton of purchased certified palm oil
customer obtains the certificate. It does not have to match the physical
palm oil, which they get — probably it comes from unsustainable
sources. Payment for each certificate goes directly to the producer of
certified palm oil.
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Table 4 shows different types of certified palm oil. As we can see in Table 4 the system
called Book and Claim is often chosen by companies that support cheapest way of palm oil
certification. In 2012 approximately 72 % of all certificated palm oil was acquired using
this system. Companies that cover their consumption of certified palm oil only by Book
and Claim system most probably offer their products with unsustainable palm oil. On the
other hand the companies which use segregated system offer their products with
sustainable palm oil but usage of this system is 8 — 15 % more expansive than uncertified
palm oil implementation (Maritz, 2014).

Sustainability maintenance and sustainable palm oil production is a more and more
discussed topic not only among consumers, who care about the origins of the products they

buy, but also by companies which must adapt to consumers' demands (WWF, 2015).

According to WWF (2015) 21 from 52 retailers use only Certified Palm Oil and
39 retailers state that they partly use non - certificated palm oil. However, 60 out of 78
producers use the certified palm oil but it covers only one quarter of their needs. Figure 11
shows selected retailers and manufactures which use certified palm oil and the extent to
which it satisfies their needs.

Worldwide using of certified palm oil is definitely an important step towards in protecting
workers, local communities and especially the environment. But as Butler et al (2009)
argues RSPO faces the danger that some of its members do not comply with its rules. The
status of the organization is weakened by the lack of perspective, the inability to punish
members for breaking of its rules and by critics’ suspects that its real target is to legitimize

the continued expansion of oil palm plantations.

The RSPO has a significant potential to improve the environmental sustainability of palm
oil supply chain, but it is necessary to maintain the pressure to use the certified palm oil

developed on retailers from the side of conscious consumers (Maritz, 2014).
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Figure 11: Retailers and manufactures using certified sustainable palm oil in2013
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4.2.3 Costs of Implementing RSPO
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According to WWF (2015) farmers of palm oil determine three key areas of certification,

which are time consuming and costly:

1. Land Assessment and Management

It includes identification, preparation, setting aside, active management of planted

areas (High Conservation Value_ HCV) and costs of Environment and Social

Assessments. It is the most expensive part of whole process.
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The costs of the first step, that is identification and preparation, range from
US$ 0.80 to US$ 5.00 per hectare.

Set-aside costs fluctuate from US$0 to US$ 13.41 per hectare with regards
to the amount of HCV determined.

Costs of Environmental and Social Assessments vary from US$ 1.00
to US$ 11.67 and US$ 0.47 to US$ 1.00 per hectare.

2. Certification Process

This process requires internal and external audits to verify the production

standards and also help to improve them.

Costs of classic certification without any help range from US$ 2.13 to
US$ 3.54 per hectare.

The costs of certification with corrective actions to improve standard is
estimated in the range from US$ 3.74 to US$ 38.32 per hectare.

The cost of help to train the staff, implementers and smallholders varies
from US$ 0.09 to US$ 23.10 per hectare.

Costs of the certification maintenance is usually up to 57 % lower than
the first certification costs — around US$ 2.43 to US$ 13.03.

3. Segregation

This process is associated with additional transport and storage costs and it is
around US$ 0.30 per hectare.

4.2.4 Benefits of Implementing RSPO

The certification of palm oil is however costly procedure it also involves expected

and unexpected benefits, which were summarized by WWF (2015).

1. Operations

Corrective activities result in improvements which can reduce the expenses
for pesticides and herbicides as well as the rate of accidents occurrence
up to 42 %.
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2. Community Relations
e Strengthening of the social relations among all communities like local
stakeholders, government, labor, inhabitants and local communities
and buyers.
3. Staff and Labor
e Reduction of staff and labor power up to 6 % and bigger motivation
for employees to work in offices.
4. Revenues and Market Access
e This benefit depends on the company’s certification. If the company
uses Book and Claim palm oil system the revenues are up to US$ 10,
in Mass Balance system it is up to US$ 25 and for Segregated palm oil they
receive the maximum of US$ 50.
e |t also offers better market access to the EU and North America through
companies, which mostly want the certificate palm oil.
5. Access to Capital
e There is strong pressure to buy the certificate palm oil from responsible

investors to ensure the profit for producers of this palm oil.

4.3 Economic and social benefits of palm oil

One of the greatest advantages in the cultivation of oil palm, compared with the yield
of other crops for the production of vegetable oils, is a low demand on fertilizers,
pesticides and water (RSPO, 2016). The biggest benefit of cultivation the palm oil is the
production of bio fuel and the potential to produce side products. Apart from that it can be
used in many other spheres: food and industrial oils, soaps, detergents, cosmetics, vitamins

(due to the content of vitamin A and E) or polyurethane production (Escobar et al., 2006).

Palm industry is extremely demanding on the amount of workforce, the world's average
is 5 workers per 1 hectare. There is a number of reasons for this the most important one
being the fact that while other oil crops are harvested using heavy industrial equipment,
the palm oil is harvested manually (WWF, 2015). Sayer et al. (2012) advocate the opinion
that the cultivation of palm oil ensures better livelihood to the poor and in this way it has a

positive impact on social and economic stability in some areas.
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In 2006 the number of people working in the palm oil industry was around 1.7 - 2 mil.
In 2010 it was 4.5 million and this number is still increasing (World Growth,
2015). Between the years 1986 and 2005 the unemployment rate increased from 2.7 % to
11.5 %. Since then, it started to decrease until last year it fell to the level of 6 % (Statistics
of Sumatera Utara, 2016). The regular income brings better life to domestic residence, for
example, they can pay school fees for children, buy luxury goods or quit planting their own

crops and buy them in stores.

From the environmental perspective, the greatest advantage of oil palm cultivation is the
reduction of soil erosion and retention of carbon dioxide. One hectare of palm plantation
can absorb up to 100 tons of CO, from the atmosphere (Morel et al., 2011). The negative
impacts of the cultivation can be reduced by means of better use of parts of palm tree
and waste water from the production process. Biological waste from palm oil production
can be used as fuel for generating electricity or as a fertilizer in the plantation. Total
savings can reach up to US$ 0.03 per liter of crude palm oil. In 2008 almost 2000 villages
had ensured independent electricity supplies in frames of the project called Energy
Self-Sufficient Village, which involved usage of biological waste from palm oil production
(Kusdiana et al., 2008).

Palm oil industry is an important source of income to the Indonesian budget, mainly due
to export. Also it increases the monetary stability of state through foreign exchange and
better redistribution of tax revenues. One dollar earned from production is related to three
dollars earned through the supply of materials and services, labor and national incomes
(Hunt, 2010).

4.4 Environmental and social costs of palm oil

The most important ecological cost is deforestation happening because of the palm
plantation development, especially in places where the original land is used, that is
the rainforests. The economic aspects play more important role in the process of decision
making related to the new plantation development than the environmental ones.
Cutting down of the rainforests is related to biodiversity reduction, disruption of ties with
indigenous peoples and also the loss of forest products. It means air pollution, loss

of access to land and loss of environmental benefits of the original rainforest (water,
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medical plants). This soil is rich in nutrients but on the other hand palms are unable to

absorb enough water (Sayer et al., 2012).

According to Fitzherbert et al. (2008) there are four main reasons for deforestation and
the consequent expansion of oil palm plantation:

e development of palm plantations is the major reason for deforestation;

e palm plantations replacing original forests have been destroyed by logging or fires;

e palm plantations serve as part of a combined economic enterprise, the profit
of wood and paper pulp is used directly for its foundation;

e indirect deforestation contributes to creating better road access to previously
inaccessible parts of the forest. Soil can also be initially deforested due to
other reasons and subsequently planted with palm trees.

Setting fixed prices for the released emissions when burning rainforests can partially
help to reduce damage done to tropical forests. It is expected that the total amount
collected in this way could reach US$ 30 billion per year. This money could be invested
in projects, which are aimed at ensuring renewable energy sources for people who have
no access to electricity (Un-redd, 2016). A lot of emissions are released in the process of
oil palm transportation and the exploitation of the factory. The use of fertilizers and
pesticides contaminates soil and surface or underground waters. The chemicals flowing
into rivers or seas in the result of the soil erosion have impact on living ecosystems in these

waters. Soil erosion is another negative effect, which influences yields of rice fields.

Another important problem is presented by the fact that the workers are not provided
with adequate protective equipment which leads to accidents and injuries. The injuries are
often caused by sharp thorns from palm fruits or palm branch. The accidents are mostly
caused by manipulation with equipment, which is used for palm fruit picking. The absence
of protective garments or equipment presents serious danger for workers who use
pesticides or fertilizers. It mainly affects women who are often involved in the process
of manipulation with these chemicals, but also have little physical strength and get smaller
financial rewards for this kind of work. The pesticide called Paraquat is one of 25
pesticides used in the palm cultivation. It is mainly used for weed control around small

palm trees. It can cause acute poisoning and other health problems. Long-term use of
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Paraquat may have a negative influence on human reproduction system, or it can cause
skin cancer. In the early stage of pregnancy Paraquat as well as many other chemicals can

have negative effect on the fetus (Friends of the Earth et al., 2008).

The inhabitants, who live in the vicinity of palm plantation or palm factory, are threatened
by pollution associated with the palm oil cultivation and processing. One of the side
products of the palm fruit processing is liquid waste, which is often released into water
in non-purified form. Therefore it directly affects people and communities that use this
water for cooking, washing clothes or bathing. It does not only have a direct impact
on their health causing skin problems but it indirectly affects those families whose
livelihood depends on fishing. The waste from costal plantations or the waste brought
by contaminated rivers which flow into the sea, damage the sea waters and coral reefs,
as well as causes harm to marine species and negatively impacts biodiversity and
ecosystems of coral reefs, significantly reducing the job opportunities for entire fishing
communities (Wakker, 2005).

Apart from that numerous conflicts arise between cultivation companies and indigenous
peoples in the process of plantation development. Most of such conflicts occurred
in the years 1967 — 1998 in the period of second Indonesian president Suharto. The most
common cause of such conflicts was in the fact that state-owned company did not take
into consideration for the locals and their needs in process of the land grabbing. Because
of the badly defined land laws, it was almost impossible for original landowners to claim
their lands and very often they were driven off their lands. From the historical perspective

this industry is associated with high level of corruption (Budidarsono et al., 2013).

In comparison of the benefits and costs of the expansion of palm plantations, the palm
plantation is acceptable only for those, who prefer to economic growth and food
production against the environment. It is logical to expect high rate of plantations
expansion and massive deforestation related to the increasing demand for palm oil
associated with the growth of the population and economic progress. Our main task
therefore is not to stop the expansion of palm plantations, but to limit its negative impacts
on biodiversity, reduce carbon emissions and improve the poor living situation of the

indigenous people (Sayer et al., 2012).
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4.4.1 Biodiversity loss

Indonesia is one of countries with the biggest biodiversity in the world and it is
the third largest area covered by rainforests. About 10 % of all flowering plants of the
world, 12 % of described species of mammals and 17 % of described reptiles can be found
in Indonesia. The country can also boast on the highest diversity of parrots, palm trees and
primates, as well as the highest level of marine biodiversity in the world (Lambertini,
2000). On the other hand it is the most vulnerable and most endangered part of the world
too. In particular, it is the island of Sumatra hosting a unique ecosystem called Leuser
Ecosystem covering over 6.5 million acres of land and over 460,000 acres of carbon rich
peat lands (Rainforest Action Network, 2016).

The deforestation of rainforests has the biggest negative impact on orangutans, which are
classified as critically endangered animals. In the past there were 315,000 individuals,
now their number has reduced to only 60,000 in the world and only 6,000 individuals
belong to Sumatran breed. Other endangered species are the Sumatran tiger, Sumatran

rhinoceros and elephants (Orangutan.com, 2016).

e The Orangutans

They could be called ‘people of the forest” since their DNA is up to 97 % identical
with the human DNA. The island of Sumatra is the home to Sumatran orangutan,
the population of which has decreased by 80 % in the last 75 years, and nowadays
the number of living orangutans is estimated at around 6,000 individuals mainly
concentrated in the northern part of the island. In 2000 Sumatran orangutan was

classified as a critically endangered species (Singleton et al., 2008).

Environmental issues related to palm industry which directly affect orangutans are
manifold. The primary and most important one is the loss of their natural habitat
due to the expansion of the palm tree cultivation and the related to that
fragmentation of their population. Amount others negative factors one can list
forest fires related to the development of new plantations and conflicts with
humans. The secondary impact of the palm oil industry on their life rests
in ensuring the access into previously inaccessible parts of the forest and the

subsequent increase of orangutan hunting (Ancrenaz et al, 2008).
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Many areas now covered with oil palm plantations were originally the main area
of occurrence and habitat for orangutans. Unfortunately, the natural habitat
of orangutans often directly overlaps with the main growing areas, because
the orangutans mainly live in fertile lowlands nearby rivers, which are most often
used for the development of new plantations. Resulting enforced fragmentation
of orangutan population breaking the natural ties of living ecosystems is one
of the main problems for the population of this species. Once separated, some
individuals cannot re-connect with their community populations and are faced with
consequent genetic isolation caused by cross-breeding in a small group.
As the result of this nowadays Sumatran orangutan population is split into
13 separate communities, only 3 of which have around 1,000 individuals
and the remaining 7 communities have approximately 250 individuals. It makes

these communities even more vulnerable (WWF, 2015).

Another serious problem directly related to the palm industry is the conflicts
between humans and orangutans. Orangutans, that are dependent on increasingly
smaller fragments of forest, start coming to oil palm plantations in search
for food sources. They damage the young palm shoots and destroy palm trees
before the trees start producing (Brown et al, 2005). In two days one orangutan can
eat up to 300 young palm trees, with the cost US$ 2 per palm tree, and
in this way they can cause considerable financial damage (Butler et al., 2009).

When the expansion is unavoidable people should look for the ways to protect
orangutans as well as for the means of protection of the palm plantation against
orangutans. As Yuwono (2007) mentioned one of the possibilities is building
corridors between forest fragments, translocations of orangutans, protection

of plantations using electric fence, building rescue centers and the like.

The Sumatran Tigers

One of the other endangered species is the Sumatran tiger with wild population
around 500 individuals and less than 150 breeding pairs. Their population is
threatened by the destruction of their natural habitat by the pulp plantation and
paper industry (Rainforest Action Network, 2016).
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Another problem Sumatran tiger is affected by is decrease of natural food supplies,
which is related to the decrease of their habitat. In search for food tigers attack
domestic animals, direct attack on people is also not an exception. Nevertheless,
the biggest problem and threat for Sumatran tiger is their illegal hunting caused by

the increasing use in traditional Chinese medicine (Alfred et al, 2011).

Sumatran Elephants

The Sumatran elephant is yet another animal belonging to endangered species due
to habitat loss deterioration or fragmentation. These problems are caused by the oil
palm development, pulp plantation growth and paper industry expansion. Because
of the loss of their natural habitat the elephants come out of the rainforest in search
of food which leads to division and fragmentation of their population and in the end
results in higher vulnerability to illegal hunting. With the loss of natural habitat and
food sources elephants have to look for alternative food supplies, and they often
ravage oil palm plantations. Thus the elephants also come into direct conflict with
humans and their economic interests. In one night, the elephants are able to destroy
hundreds of hectares of young palm trees and in this way cause great financial
losses (Alfred et al, 2011).

Breeding Birds

Indonesia is home for almost 1,550 bird species, more than 430 of which
cannot be found anywhere else in the world. For comparison, only one-fifth
of Indonesian islands host twice more species than the whole of the North
America. These birds live mainly on one or two islands and 114 species
are classified as endangered. That means Indonesia is considered to be
the country with the biggest number of endangered bird species (Rainforest Action
Network, 2016).

Plant Diversity

Indonesia has more than 25,000 species of flowering plants 40 % of which
cannot be found anywhere else in the world. Indonesian plant diversity can be
compared only with Amazonian, where the number of species is equaled
(Rainforest Action Network, 2016).
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5 Analysis of impacts of palm oil on Indonesian economy

This chapter is focused on the impact of palm oil on the economy and its related indicators.
These relationships are expressed by econometrics model with two equations. First
equation is targeted to the production of palm oil regarding the aspects, which are related
with it, and second one represents GDP, which is affected by production and economic

aspects.

5.1 Specifications of econometrics model

The assumption is that if the production of palm oil brings major changes in GDP, the

economy should be considered as palm oil dependent.

Structure of econometric model (all variables are in logarithmical form)

Inyie = Vi1 InXqe + Vip - InXoe + y13 - InXze + V14 - InXge + V15 - InXse + V16 - InXee +uqe (1)

Iny,r = Bor " Inyie + Vo1 " IXqe + Vo7 - InX7e + Vg - InXgy + Vag * INXgp + V26 * InXgr + Uz (2)

Declaration of variables

Yieoeoen Production of palm oil fruits (in 100,000 Mt)
Yourannn GDRP (in billions US$)

Xleerrenn. Unit vector, intercept (UV)

X2eeven. Harvested area of palm oil fruit (in 1,000 ha)
PG Exports of palm oil (in 10,000 t)

Kgoreren, Price of palm outputs (in US$ per ton)

P CI Labor force in agriculture (in million)

T Time vector

) CZN Gross fixed capital formation (in billions US$)
YR Labor force (in million)

Xgurernen Development flows to agriculture (in million US$)

54



Economic assumptions

For the first equation, the economic assumption is that the endogenous variable —
production of palm oil (y;) is explained by the harvested area (x»), export of palm oil (x3),
price of palm kernels (x4) and employment in agriculture sector (xs). It is expected that if

one of the explanatory variables will increase, the explained variable will increase too.

Economic assumption for second equation is that the explanatory variables such as the
production of palm oil (y1), investments (x7), labor force (xg) and development flows to
agriculture (xo) explain the endogenous variable - GDP of Indonesia (y,). It is expected
that if one of the explanatory variables will increase, GDP should increase too. There is a

positive dependency between endogenous an exogenous variables.

Dependences between selected variables are expressed in Figure 12, 13, 14 and 15. The
used values are in logarithm form. Figure 12 describes the relationship between production
(yl) and harvested area (x2). The dependence is high and all changes in explanatory
variables should have impact on endogenous variable. Figure 13 shows the dependence
between production (y1) and export (x4). The dependence is lower than in Figure 12, but

explanatory variable should have a significant impact on endogenous variable.

Figure 12: Dependence between production of palm oil & harvested area
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Figure 13: Dependence between production of palm oil & export of palm oil
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Figure 14: Dependence between GDP & investments
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The figures 14 and 15 include the dependences in second equation. Figure 14 includes the
relationship between GDP (y2) and investments (x7). This relationship is huge so the
endogenous variable is very impressible by this exogenous variable. The dependence
between GDP (y2) and production (y1) is shown in Figure 15. It is main dependence for

whole econometric model that express the relationship between first and second equation.

Figure 15: Dependence between GDP & production of palm oil
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It can be seen the dependence between those two variables. So it confirms the assumption
for the econometric model that there is a relation between increase of GDP and increased
production of palm oil. But it does not express the value of dependency.
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5.2 Parameters Estimation and Statistical Verification

1% Equation — Parameters Estimation & Statistical Verification

Figure 16: Ordinary Least Squares Method — Equation 1

Model 1: OLS, using observations 1985-2013 (T = 29)
Dependent variable: Log Prod
HAC standard errors, bandwidth 2 (Bartlett kernel)

coefficient std. error t-ratio p-value
const -1.26632 3.11452 -0.4066 0.6881
Log HA 0.526253 0.182255 2.887 0.008 L fondins
Log_Expo 0.217380 0.0911136 2.386 0.0257 **
Log_Price 0.0291821 0.0213452 1.367 0.1848
Log_emp 0.472066 0.706960 0.6677 0.5109
Time v 0.0276324 0.00864422 3.197 0.0040 ***

Mean dependent var 2.506117 S.D. dependent var 0.398534

Sum squared resid 0.022638 S.E. of regression 0.031414
R-squared 0.99483%96 Adjusted R-squared 0.993787
F(5, 23) 1094.226 P-value (F) 1.52e-26
Log-likelihood 62.56620 Akaike criterion -113.1324
Schwarz criterion -104.9286 Hannan-Quinn -110.5631
rho 0.553075 Durbin-Watson 0.89349¢6

Excluding the constant, p-value was highest for variable 5 (Log_emp)

LM test for autocorrelation up to order 1 -
Null hypothesis: no autocorrelation
Test statistic: LMF = 9.76073
with p-value = P(F(1,22) > 9.76073) = 0.00493725

Source: Output from Gretl, 2016

Parameters with stars are statistically significant (S), *** = 0.1 significance level,
** = (.05 significance level, * = 0.025 significance level.

The parameter of employment in agriculture is not statistically significant as well as the
parameter for time vector. On the other hand statistically significant is harvested area,

export of palm oil and average price of palm oil outputs — this result was expected.

The Coefficient of Determination R? determines, that endogenous variable is explained by
99.49 % of predetermined variables. The adjusted coefficient of determination is 99.38 %
that expresses the well-chosen variables for this model. The test shows no autocorrelation

among the residuals up to order 1.
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2" Equation — Parameters Estimation & Statistical VVerification

Figure 17: Ordinary Least Squares Method — Equation 2

Model 2: OLS, using observations 1985-2013 (T = 29)
Dependent variable: Log GDP
HAC standard errors, bandwidth 2 (Bartlett kernel)

coefficient std. error t-ratio p-value

const 6.21647 2.51226 2.474 0.0212 *%

Log_Prod 0.619828 0.2439488 2.48 0.0207 **

Log_Inv 0.0338052 0.0153869 2.197 0.038 W N

Log_Lab 1.82944 1.28713 1.421 0.168

Log_Flo 0.0250130 0.045508% 0.5436 0.5879

Time V 0.0792933 0.01%9422% 4.082 0.0005 #w%*
Mean dependent var 2.34488 S.D. dependent var 0.338060
Sum squared resid 0.040460 S.E. of regression 0.041942
R-squared 0.987356 Adjusted R-squared 0.984607
F(5, 23) 725.5743 P-value (F) 1.67e-24
Log-likelihood 54.18437 Akaike criterion -96.3687
Schwarz criterion -88.164%96 Hannan-Quinn -93.799%942
rho 0.508738% Durbin-Watson 0.942696

Excluding the constant, p-value was highest for variable 5 (Log_Flo)

LM test for autocorrelation up to order 1 -
Null hypothesis: no autocorrelation
Test statistic: LMF = 9.8053
with p-value = P(F(1,22) > 9.8053) = 0.00485553

Source: Output from Gretl, 2016

Parameters with stars are statistically significant (S), *** = 0.1 significance level,
** = 0.05 significance level, * = 0.025 significance level

The parameter of labor force and development flows to agriculture — especially in
environment are not statistically significant. But parameters for variables — production of

palm oil, investments and time vector are statistically significant.

The test of autocorrelation shows no autocorrelation among the residuals up to order 1. The
Coefficient of Determination R? shows, that endogenous variable is explained by 98.74 %
of predetermined variables. The adjusted coefficient of determination is 98.46 % that
expresses the well-chosen variables for this model eve it is smaller than in the first

equation.
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Model with estimated parameters — all variables are in logarithmical form

yip = 0.285946 + 0.683348 - x,, + 0.138530 - x5, + 0.0406095 - x,; — 0.118279 - x5, +
0.0050978 - xg; + Uye

Yor = 6.21647 + 0.619828 - y;, + 0.0338052 - x,; + 1.82944 - xg, + 0.0250130 - xo, +
0.0792933 - x4 + Uyy

5.3 Economic verification and elasticity of variables

The parameters of variables are in a logarithmical form, so it is not necessary to calculate
the coefficients of elasticity, because the estimated parameters are the coefficients of
elasticity at the same time. So the impact of each explanatory variable on the endogenous
variable could be compared without the units. All parameters above 1 % and under — 1 %
are elastic, the parameter between 1 % and — 1 % are not elastic. If there is a small
elasticity, the endogenous variable will slowly react to a one percentage change in the
exogenous variables. Only one parameter from the model has a high elasticity — Labor

force.

y12 — Elasticity of palm oil w.r.t. harvested area (0.683348 %)

If the harvested are of palm oil will increases by 1 %, the production of palm oil should
increase by 0.683348 %. The direction of the parameter y;, confirms the economic
hypothesis that if the harvested area increases, the production of palm oil increases too.
Low elasticity can be explained by other variables that affect the production — for example
the age of palm tree. It means if the harvested area will rise the production should be
affected by it in few years, because the first fruits are small size and contain a small

amount of oil.

v13 — Elasticity of palm oil w.r.t. export of palm oil (0.138530 %)

The parameter is 0.138530, which means if the export of palm oil increases by 1 %
the production of palm oil increases 0.138530 %. This direction of parameter confirms also
the economic hypothesis that the production of palm oil is dependent on export of palm oil,
which expresses the foreign demand for palm oil. The low elasticity is a result of delayed

response of increased demand and export.
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via — Elasticity of palm oil production w.r.t. average price of palm oil outputs

(0.0406095%)

If the price will increase by 1 %, the production of palm oil will increase by 0.0406095 %.
The direction of the parameter y14 confirms the economic hypothesis and it is smallest
elasticity of variables in equation. The elasticity is almost 0, so the production is not
affected by price of palm oil, but probably by demand. In agriculture, low elasticity of
supply is typical. This is related to the length of production period — it takes time before
farmers can benefit from higher prices by cultivation more palm oil (perennial crops).
Second notion is a notion related to developing: it is proved that in developing countries,
elasticity of supply is smaller than in richer countries, because markets do not work
perfectly: there is low market response due to high share of auto consumption,
disintegrated markets, low use of purchased inputs, etc.

v1s — Elasticity of palm oil production w.r.t. labor force in agriculture (—0.118279 %)

The parameter of labor force in agriculture does not confirm the economic hypothesis that
higher production of palm oil should affect higher employment in agriculture. In the
equation if the labor force in agriculture will increase by 1 %, the production of palm oil
decreases by 0.118279 %. This discrepancy is probably caused by the fact that labor force
in agriculture does not include the employees like engineers in palm industries, which is
also necessary for increased of palm oil production. Another explanation can be related to
technological progress — if new technologies are labor saving, production of palm oil can

increase with a lower amount of labor used as input.

B21 — Elasticity of GDP w.r.t. production of palm oil (0.619868 %)

This is the most important parameter in this econometric model because it explains to which
extent the production of palm oil affects the GDP of Indonesia. It shows how important the
production of palm oil is for Indonesian economy. If the production of palm oil increases by
1 %, the GDP of Indonesia increases by 0.619868 %. The dependency between these two
variables is shown in Figure 15. The value shows, the parameter is inelastic but it would be too
optimistic to expect a reaction over 1 % that would show that palm oil is able to trigger other

industries of the Indonesian economy.
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v27 — Elasticity of GDP w.r.t. investments (0.0338052 %)

The parameter of investments says if the investments will increase by 1%, the GDP of
Indonesia will increase by 0.0338052%. This direction confirms the economic hypothesis that
the GDP of palm oil is dependent on investments and investments contributes to Indonesia

economy.

v28 — Elasticity of GDP w.r.t. labor force (1.82944 %)

According to the model, the labor force has a positive effect on GDP. If the labor force
increases by 1 %, GDP increase by 1.82944 %. The economic theory says that the expansion in
the workforce helps create rapid GDP growth. It means if the labor force will increase, the
GDP should increase as well. The elasticity is the highest one and it shows the quick response

of GDP on labor force.

y29 — Elasticity of GDP w.r.t. development flows to agriculture (0.0250130%)

This parameter is really low and it is inelastic parameter but it still holds the assumption if the
flow to agriculture increase by 1%, the GDP of Indonesia increases by 0.0250130 %. The
direction of parameter y,9 confirms the economic hypothesis that if the capital will grow, the

GDP will grow as well.

5.4 Application of econometric model

The parameters from econometric model will be used for the simulation of the possible
effects on the Indonesian economy. The predictions include the production of palm oil,

harvested area and export of palm oil, labor force and GDP of Indonesia.

1% simulation: The biggest production of palm oil was between years 2011 and 2012 by
7.62 %. How much will change the GDP, which is US$ 910.48 billion, if the production of

palm oil will increase by same value?

0.619868 % - 7.62 % = 4.72 %

Thanks to elasticity of parameters is possible make a prediction that if the production
of palm oil will increase again by same share as in 2012 the GDP will increase up to

US$ 953.45 billion. This projection shows the rising production, which is an expected
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thanks to any substitute in the internal market. None of vegetable oil has a some features
and so huge scale of using. It means the Indonesian economy will grow and the poverty

will be decreased.

2" simulation: How the production can be changed if the harvested area will be cut down
by 42.94 %. It would be 3,040,000 ha like in 2003. Nowadays the production of palm oil is
120,000,000 Mt.

0.683348 % -42.94% = 29.34 %

If the harvested area will decrease by 42.94%, the production could be affected by
29.34 %. Especially the value of production will decrease on 84,792,000 of the palm oil
production. This simulation could represent the risk of anti-campaign and the effect by
NGO'’s. The government could prohibit the production or cut down the harvested area for

improving the environment as results of these pressures.

3" simulation: How much the production would decrease from 1,200 (in 100,000 Mt), if

the export of palm oil will decrease by 50 % because of decreased world demand for palm

oil?
0.138530 % - 50 % = 6.93 %

If the world demand for palm oil (export of palm oil) will decrease by 50 %, it will have
impact on production by 6.93%. That means the production would decrease on level
111,600,000 Mt. The average price of palm oil outputs does not include the environmental
costs. But it would be, the price will probably rise by 100%. It could lead to decline of

world demand because it won’t be the cheapest vegetable oil any more.

4" simulation: If the production will decrease by 6.93 %, because of decreased world

demand for palm oil. How much the GDP force will be affected by this decline? The GDP
is US$ 910.48 hillion.

0.619868 % - 6.93 % = 4.30 %

The new level of GDP will be US$ 871.33 billion if the production would decrease

because of decline of world demand and export. It can be seen the relationships between
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world demand for palm oil and growth of Indonesian economy. If the environmental costs

will be included into price of outputs, it will have a negative impact on GDP.

5" simulation: If the GDP will decrease by 4.30 %, because of decreased world demand for

palm oil. How much the labor force will be affected by this decline? The labor force is
now 124 ,060,000.

4.30 %

— =2
1.82944 % 3>

It is expected a decline of labor force on level 121,144,599 when the GDP will decrease by
4.30 % by any reason. Thanks to this simulation it can be seen the effect of decreased

world demand on labor force.

All simulations confirm the assumption of this econometric model. These predictions show
the impacts of palm oil on Indonesian economy. The predictions point to relationship
between increased production and increased GDP. It shows that 50 % decline of world
demand for palm oil will have an impact on labor force by 2.35 % decreasing and 4.30 %
decreasing of GDP. The production is important for Indonesian economy that is expressed
by GDP. It causes decline of labor force and a job losses that affects poverty in country
and among the inhabitants.
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6 Evaluation of results and recommendations

For evaluation of results we have chosen the SWOT analysis, which is focused on the
strengths and weaknesses of palm oil industry as well as the opportunities and threats in
relation to the contemporary society. Using the SWOT analysis, we can evaluate the
current state of affairs in the palm oil industry and establish a strategy for the sustainable

development of palm oil in Indonesia.

6.1.1 Strengths

Indonesia is the biggest world producer of fruit of oil palm tree as well as crude palm oil. It
is to a large extent due to the fact that Indonesia provides good agro — climatic conditions
for its cultivation, therefore its production is still on increase on Sumatra, Papua and
Borneo. From geographical perspective Indonesia has an advantage in the sphere of palm
oil plantations development. At the same time when compared to its main competitor,
Malaysia, Indonesia has a bigger reserve of potentially available land for oil palm
cultivation mainly on Sumatra, Kalimantan, Sulawesi and Papua. Indonesian export is
focused on India, China, Malaysia, Singapore and the Netherlands. The world's demand
has a tendency to increase and the market provides an opportunity for Indonesia to cover
the needs of the world's population. As the analysis shows, the export is statistically

significant part of the palm oil production process, which contributes to GDP of Indonesia.

In terms of profitability, the productivity of oil palm in comparison with other oilseed
crops is much higher, for example in comparison to soybean and oil seed has a better yield
per hectare. In the international market the price of palm oil is lower than other vegetable
oils (Mekhilef et al., 2011).

Since palm fruits can be harvested in Indonesia without seasonal breaks, the supply of raw
materials is carried on throughout the year. At the same time, palm oil has technically
better properties in comparison to soybean oil, which was the most common vegetable oil

at the beginning of the millennium.

From the social perspective, palm oil spurs local economic development, rural
development, improves the social relation and creates new job opportunities, which leads

to decrease of poverty in the country. In 2012 there were more than 65 million of
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inhabitants with an income less than US$ 1.25 per day (Businessinfo, 2015). Because of
the high rate of unemployment, which was 6 %, or more than 7 million people in 2014, the

palm oil industry has a lot of cheap workforce available.

Our terrain research revealed that Indonesian people use the palm oil mainly for cooking
but also in traditional medicine for healing, it is a part of traditional soap or they mix it
with other oils. That is why the oil is so cheap in Indonesia. The survey in appendix 1

shows domestic demand for palm oil outputs on Sumatra.

Thus, the strengths of palm oil industry are:

availability of lands and very good agro — climatic conditions

availability of cheap workforce

e Detter characteristics in comparison to others vegetable oils
e rural development and improving of social relations

e export abroad

e domestic demand for palm oil

6.1.2 Weaknesses

The weaknesses are mainly unsatisfactory supply of electricity and gas, lack of technology
and infrastructure in the country. Malaysia has much better facilities, and for that reason is
probably even higher yields per hectare. Indonesia lacks machinery like industrial
machinery, storage tanks, pipes, packaging material and so on (Obidzinski et al., 2012),
which is the result of a lack of support for research and development and, consequently,

slower adaptation of new industrial technologies.

From environmental perspective, cultivation of palm oil reduces the quality of soil, retains
the sediments, and causes soil erosion; it leads to deterioration of water quality and
quantity due to fertilizers. The loss of biodiversity and eventual extinction of some species
of fauna and flora can added to the list of weakness of palm oil industry. Related to these

problems there are the health issues caused by smog, dust, noise and chemicals.

In Indonesia there is a conflict of local communities and government regulations,
especially in relation to the right of land ownership, which sometimes leads to rather

ambiguous situations in this area. Indonesia has been facing this problem for long time.
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There are several known cases, where planters defended their land rights like in the
Northern Sumatra and they were accused of preventing the development of palm oil

plantations.

There is an unfavorable security situation in the sphere of relationship between
communities and government in Indonesia, which could lead to the change of attitude of
the government landowners. Bribing and illegal fees on land are still very common.
According to Friends of the Earth et al. (2008) Indonesian companies give 5% of their

annual revenues for bribes.

There are other illegal practices associated with timber harvesting which involve
government officials, civilian and military. These practices in the palm oil sector are the

result of lax approach of government and weak efforts of government officials.

There is a limited extent of marketing - the lack of market information and market
linkages. From the perspective of human resources, although palm industry provides lots
of new job opportunities, the level of professional HR managers is still very limited.
Despite the fact that palm industry creates new jobs, the need for workforce is largely
dependent on the vyield, which brings uncertainty among workers of permanent

employment.

Most of the factories are concentrated only in Sumatra and Java, which leads to increased
fuel prices in other areas of Indonesia. Competition in palm industry is necessary but the
country lacks the integration of industry and related industries. In this regard, Indonesia is
a marginal player, because it is not focused on the production of derived products with a
high added value. National industrial system is dominated by the export of CPO in primary
form and if this trend continues, the country will be left behind in the development of

downstream industries.

To sum up, the weaknesses are:
e lack of technologies and infrastructure
e negative impact of fauna and flora
e undeveloped related industries

e lack of support for research and development
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e unfavorable political situation and corruption
6.1.3 Opportunities

The global demand for oil increase with growing population, and as a result it leads to the
growth of demand for products from the palm oil industry (bio-fuels and associated
products). Due to increasing demand, which according to the analysis will affect the GDP,
Indonesia has an opportunity to develop industries for subsequent processing of palm oil
that could lead to larger supply and bigger revenue. So therefore it is necessary to focus on

development and construction of processing units for associated products.

Another opportunity is presented by cooperation with competitors in processing
technologies, thereby reducing investment for each company. Likewise, there are big
opportunities for the involvement of universities and students in research and development

and system improvement through education and innovative activities.

In Indonesia, there are strong laws, regulations and government policies to regulate the
establishment and management of plantations and the process of obtaining land permits is
lengthy and challenging. With increasing negative impact on environment mainly
produced by deforestation, the government introduced accreditation standards for
sustainable palm oil. Based on this, the association RSPO was founded in cooperation with
producers, retailers, consumers, banks, investors and non-governmental organizations
(NGOs). RSPO promotes the production of sustainable palm oil products by means of a set
of voluntary standards. Accreditation standards of RSPO are determined by the market.
The Indonesian government in cooperation with the association of growers of oil palm in
Indonesia (Indonesian Oil Palm Growers Association) has introduced a new certification
system for environmental protection in the palm industry. Legislation apparatus include the
laws regulating the responsibility of companies with regards to the environment or a legal
acts prescribing to obtain development permit for the plantation over 25 ha. It is necessary
to constantly improve the recently established Indonesian organization ISPO and extend
the supply of certified palm oil satisfying the world's demand for sustainability
development. The organization is internationally recognized and it helps with technical

support to palm oil production companies. It cooperates with nutrition consultants and
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scientists around the world and it supports research in terms of nutritional and health

aspects of palm oil.

Environmental impacts can be reduced by means of appropriate use of available organic
methods of cultivation — for example wastewater can be used in the plantations instead of
some fertilizers. The next sustainable step may be a better use of wood from felled trees or
integration of palm plantations and the cultivation of livestock; thereby the income of

owners of plantations could increase.

It is also needed to increase mechanical support of palm oil industry. Increase of
productivity can be achieved by replacement of the manual methods of harvesting with the

methods involving help of livestock.

In terms of capital resources there are a special loan programs for the development of oil
palm plantations. In 2007 a new investment law came into force which also applies to palm
industry. With this law enforcement the country provides a favorable environment for
investment opportunities. It includes various improvements in the form of tax holidays and
other incentives, also releases the restrictions on the residence and employment of
foreigners or extension of territorial contracts (to 95 years from the original 25 years). The
main aim of incentives is future investments in infrastructure and in underdeveloped areas,

increasing employment and promoting innovative technologies (Businessinfo, 2015).

The main opportunities are as follows:
e increasing demand for CPO
e improving of the processing technology
e involvement of universities in research
e improving of ISPO

e favorable conditions for foreign investors

6.1.4 Threats

The biggest threat is the competitiveness of petroleum products and other vegetable oils for
biofuels and energy. Negative campaigns on palm oil in the world market also negatively

affect its competitiveness. The anti-campaigns are mainly based on environmental issues.
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Palm oil is continuously labeled as unhealthy product; it is put in direct relation to the

problems with carbon footprint, land use, global warming and biodiversity loss.

High degree of competition in the market of vegetable oils and the ever growing global
demand for quality vegetable oils cause aggressive behavior of some suppliers of other

vegetable oils as they attempt to retain their own livelihood.

Some suppliers mark their oils by labels that target at restructuring oil imports from
tropical areas and subsidizing rapeseed oil from the EU. Due to this step it is difficult and
expensive to obtain a market share for a new supplier. Across the world there are
numerous non-governmental organizations (NGOs), which condemn the practices that do
not aim to ensure sustainable development (World Growth, 2015). Among such
organizations one can list the Sumatran Orangutan Society, Friends of the Earth,
Greenpeace, the Center for International Forestry Research (CIMMYT), etc. Despite the
fact that some NGOs are focused on reporting, others are focused on campaigns or
counseling, they all have the same goals, which is to improve sustainable development
practices, the introduction of certified palm oil and ensuring compliance with certain

decisions.

From environmental perspective, pests and diseases present a serious threat. Therefore, it is
necessary to find a long-term sustainable, cost-effective and efficient solution, which is not
in sight yet. Temporary solutions which are being implemented are ongoing research, early
detection of diseases and continuous monitoring of plants.

Due to higher demand and increasing prices of biodiesel production the price of vegetable
oil can increase too. The price of CPO is influenced by the price of oil and the production
of other vegetable oils (mainly soybean oil) and therefore it leads to price fluctuation of
CPO and PKO. Export tax for CPO is between 0 and 22.5 %. It depends on the market
price of palm oil. Indonesia has introduced an ‘automatic mechanism’, which means if price
of CPO drops below US$ 750 per ton, the government reduces export taxes to zero
(Investments, 2015).

Although Indonesia with Malaysia produces 85 % of world production of CPO, these

countries do not have sufficient influence in determining the price of oil in the
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international market. The solution could be to create strategic alliances to regulate the

supply of CPO and Palm Kernel Qil on the world market.

The threats of palm oil are:
e increasing revenue in Malaysia
e anti-campaigns on palm oil
e diseases and pests of palm trees
e CPO price affected by price of oil
e competitiveness of other vegetable oils

e potential threat is presented by low costs of oil in India and Vietham
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7 Conclusion

Palm oil has been cultivated for centuries; it has a long history and a wide range of uses. At
the same time, the negative effects associated with its cultivation and production has
become the topic of the day relatively recently. Palm oil is the world's bestselling vegetable
oil and the major share of its volume is currently produced by two countries - Indonesia
and Malaysia. These two countries are responsible for approximately 87% of global
production of palm oil. This oil is commonly used as a food additive or as an additive in

biofuels. Palm oil usage is really widespread.

All objectives set out in this diploma thesis were fulfilled and the importance of palm oil
production was evaluated by econometric model and SWOT analysis. From economic

point of view the production of palm oil is a very attractive and promising industry.

The econometric model stresses the relation between production of palm oil and the
growth of Indonesian GDP. It means that Indonesian economy can be classified as palm oil
dependent. The application of econometric model also manifests strong ties between
world's demand for this product and employment of labor force in Indonesia. In the model
the global demand was represented by the export of palm oil. The decline of demand
affects the production, although this reaction is postponed. With regards to direct relation
between production of palm oil and the GDP development, the changes in production have
an impact on each variable of the GDP equation, which in turn leads to decrease of labor

force demand, that is to say, also has social repercussions.

The SWOT analysis indicates that one of the major weaknesses of the Indonesian palm oil
industry is a high degree of corruption. Although, the government has taken steps to
establish strong legislation in the sphere of plantation development, ubiquitous corruption
makes these regulations quite often useless. Therefore, the stakeholders in the palm of
industry should pay more attention to national and international issues. All of them have a
negative impact on the competitiveness of a certain producer in the palm oil industry. Tin
order to succeed in the competitive race, Indonesia should focus on export and downstream
industries. There is still a lack of the latter in comparison with Malaysia. It is necessary to
improve the quality of products as well as the added value of palm oil. It is to no surprise,
that little or no investment to R&D has negative effects on palm oil industry threatening
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sustainability and profitability of palm oil in the long-term perspective. Volatility of prices
is another negative factor for the market, since the price of CPO varies depending on the
price of the oil. Strategic alliances can provide effective co-operation in the sphere helping
to eliminate this negative factor.

Indonesia is the most efficient producer of CPO in the world mainly due to the low
production costs. It is possible to maintain such low costs mainly due to high yield per
hectare, the possibility of all year round harvesting, cheap labor force, extensive reserves
of unused land, low production costs and favorable climatic and soil conditions, which are
also listed as main strengths in SWOT analysis. In particular, production technology and
labor costs are some of the most influential aspects affecting output of production. Labor
force is a rather controversial aspect: on the one hand, labor force is abundant and cheap in
the country, which has a positive effect on the palm oil industry, on the other hand though,
in comparison with other crops, cultivation of oil palm is quite labor intensive, which

results in a high share of costs for cultivation and plantation care.

Taking into account the constant growth of global population we can expect a continuous
increase of the palm oil cultivation areas. It is therefore necessary to focus on the research
aiming at increasing the efficiency of utilization of felled palm tree trunks. Indonesia
should focus on the improvement of ISPO, further development of the end products, better
control of the market (equilibrium of supply and demand) and environment protection with
the aim to reduce the impact of the negative campaigns on the industry.

This thesis helps to establish the basis for correct investments allocation. These
investments would be necessary for sustainable development of palm oil. The inputs

should be allocated in R&D, which will lead to bigger production and increase of GDP.

Expansion of palm oil plantations is called green plague and such plantations are called
green desert. It is undisputable that in many cases it is really a green desert and it has
extensive negative influence on the environment. On the other hand, palm oil production
and related industries support the development of infrastructure, increase local
employment and ensure better living conditions for domestic population. Indonesian

economy grows in direct relation to the growth of palm oil production and export. Despite
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of the manifold problems it presents to the local people, palm oil industry is still beneficial

from perspective of the global society.

This work could be used as basis for a continuous research in this area. Its results and
outputs could be of use for the purpose of qualification of the impacts on environment and

quantification of the price of palm oil with regards to such impacts.

74



8 References

Alfred R., Ambu L., Nathan K., Goossens B. (2011). Status of Asian Elephants in Borneo.
[online]. Available at: http://www.asesg.org/PDFfiles/2012/35-29-Alfred.pdf [Accessed 4
March. 2016]

Ancrenaz M., Marshall A., Goossens B., van Schai C., Sugardjito J., Gumal S., Witch M
(2008). Pongo pygmaeus. In: IUCN 2012. IUCN Red List of Threatened Species. [online].
Auvailable at: http://www.iucnredlist.org [Accessed 5 March. 2016]

Baker, S. (2006). Sustainable development. London: Routledge.

Brown E., Jacobson M. F. (2005). Cruel oil: How Palm Oil Harms Health, Rainforest &
Wildlife.Washington: Center for Science in the Public Interest. [online]. Available at:

http://www.cspinet.org/palm/PalmOilReport.pdf [Accessed 5 March. 2016].

Budidarsono S., Susanti A., Zoomers A. (2013). Oil Palm Plantations in Indonesia: The
Implications for Migration, Settlement/Resettlement and Local Economic Development.
[online]. Available at: http://cdn.intechopen.com/pdfs/42203/InTech-
Oil_palm_plantations_in_indonesia_the_implications_for_migration_settlement_resettlem

ent_and_local_economic_development.pdf

Businessinfo  (2015). Aktuality detail | Businessinfo [online] Available at:
https://www.Businessinfo/cs/zahranicni-obchod-eu/zpravodajstvi-pro-export/informacni-
servis/aktuality/indonesie-se-brzy-stane-dalsi-asijskou-bilionovou-31601.html  [Accessed
25 Nov. 2015]

Butler, R., Koh, L. and Ghazoul, J. (2009). REDD in the red: palm oil could undermine

carbon payment schemes. Conservation Letters, 2(2), pp.67-73.

Chao, S. (2012). Free, Prior and Informed Consent and Oil Palm Expansion in Southeast
Asia From Principles to Practice. [online] Medan: Forest Peoples Programme.
Available at: http://www.forestpeoples.org/sites/fpp/files/publication/2012/11/

fpicoilpalmexpansionmedanconferencepapersophie-chao.pdf [Accessed 11 Feb. 2016].

75



Corley, R.H.V. and Tinker, P.B (2003), The Oil Palm (4. ed.), Blackwell Science Ltd,
Oxford.

Cechura, L. (2009). Cvieni z ckonometrie. V Praze: Ceska zemé&délska univerzita,

Provozné ekonomicka fakulta.

The World Bank. (2016). Data | The World Bank. [online] Available at: http://The World
Bank/ [Accessed in 2016].

Escobar, R., Chinchilla, C., Peralta, F., Alvarado, A. (2006). General Aspects on
Cultivation and Processing of the Oil Palm (2. ed.). ASD Costa Rica, USA.

Etawau.com. (2016). African Oil Palm Elaeis guineensis. [online] Available at:

http://www.etawau.com/QilPalm/Elaeis_guineens.htm [Accessed 6 Feb. 2016].

Eur-lex.europa.eu. (2016). EUR-Lex - 32009L0028 - EN - EUR-Lex. [online] Available
at: http://eur-lex.europa.eu/legal-content/CS/ALL/?uri=CELEX:32009L0028 [Accessed 19
Jan. 2016].

Eurostat (2016). Energy from renewable sources - Statistics Explained. [online] Available
at: http://ec.europa.eu/eurostat/statistics-explained/index.php/
Energy_from_renewable_sources [Accessed 3 Mar. 2016].

Eurostat (2016). Database - Eurostat. [online] Available at:
http://ec.europa.eu/eurostat/data/database [Accessed 25 Jan. 2016].

Evans, R. and Daniel, R. (2012). Overview of palm oil industry landscape in Indonesia.
[online]  Jakarta: PwC  Indonesia.  Available at:  https://www.pwc.com/id
/en/publications/assets/palm-oil-plantation-2012.pdf [Accessed 25 Nov. 2015].

Faostat. (2016). FAOSTAT. [online] Available at: http://Faostat/home/E [Accessed in
2016].

Fitzherbert E., Struebig M., Morel A., Danielsen F., Bruhl C., Donald P., Phalan B.(2008).
How will oil palm expansion affect biodiversity?. Trends in Ecology & Evolution, 23(10),
pp.538-545.

76



Friends of the Earth, Lifemosaic and Sawit Watch (2008). Losing Ground: The human
rights impacts of oil palm plantation expansion in Indonesia. [online] Executive Summary:
Losing Ground, February 2008. Available at: http://www.lifemosaic.net/pdf/losingground-
summary.pdf

GreenPalm. (2015). GreenPalm : Home. [online] Available at: http://www.GreenPalm
[Accessed 29 Dec. 2015].

Hunt, C. (2010), ‘The cost of reducing deforestation in Indonesia‘, Bulletin of Indonesian
Economic studies, 46(2), 187192.

Indexmundi. (2015). IndexMundi - Country Facts. [online] Available at:
http://www.Indexmundi/ [Accessed 29 Dec. 2015].

International Monetary Fund, (2015). Indonesia: 2014 Article IV Consultation-Staff
Report; Press Release; and Statement by the Executive Director for Indonesia. IMF Staff
Country Reports, 15(74), p.1.

Investments, I. (2015). Investing in Indonesia | Indonesia Investments. [online] Indonesia-
investments.com. Available at: http://www.indonesia-investments.com/ [Accessed in
2015].

IPOB (2010). Indonesian Palm Oil Board. Facts of Indonesian Palm Oil. Indonesia Palm

Oil Advocacy Team - Indonesian Palm Oil Board (TAMSI-DMSI). Jakarta, Indonesia.
Jacquemard, J. (1998). Oil palm. London: Macmillan Education.

J.Kaatz, F. (2014) OIL WORLD ISTA Mielke GmbH: Forecasting and Information
Service for Oilseeds, Oils and Meals. [online] Oilworld.biz. Available at:
http://www.oilworld.biz/app.php?ista=e9f92606faf2a5b19685528b3d77f971 [Accessed 17
Jan. 2016].

Kongsager, R. and Reenberg, A. (2012). Contemporary land-use transitions: The global oil
palm expansion. GLP Report No. 4. GLP-IPO, Copenhagen.

77



Kusdiana, D., Saptono, A. (2008), ‘Implementation of rural energy by renewable energy in
Indonesia‘, Workshop on rural energization. Paris. 2008. Available at:

http://www.iea.org/work/2008/energisation/Indonesia.pdf [Accessed 29 Feb. 2016].

Lambertini, M. (2000). A naturalist's guide to the tropics. Chicago: University of Chicago

Press.

Lee, J., Ghazoul, J., Obidzinski, K. and Koh, L. (2013). Oil palm smallholder yields and
incomes constrained by harvesting practices and type of smallholder management in
Indonesia. Agronomy for Sustainable Development, 34(2), pp.501-513.

Mekhilef, S., Siga, S. and Saidur, R. (2011). A review on palm oil biodiesel as a source of
renewable fuel. Renewable and Sustainable Energy Reviews, 15(4), pp.1937-1949.

Maritz, C. (2014). Certifikace palmového oleje. Praha: Glopolis.

Morel, A., Saatchi, S., Malhi, Y., Berry, N., Banin, L., Burslem, D., Nilus, R. and Ong, R.
(2011). Estimating aboveground biomass in forest and oil palm plantation in Sabah,
Malaysian Borneo using ALOS PALSAR data. Forest Ecology and Management, 262(9),
pp.1786-1798.

Obidzinski, K., Andrani, R., Komarudin, H., Andranto, A. (2012), ‘Environmental and
Social Impacts of Oil Palm Plantations and their Implications for Biofuel Production in

Indonesia‘, Ecology and Society, 17(1), 125.

Orangutan.com.  (2016). Orangutan  Conservancy. [online]  Awvailable at:
http://www.orangutan.com/ [Accessed 3 Mar. 2016].

Rainforest Action Network. (2016). Indonesia’s Rainforests: Biodiversity and Endangered
Species. [online] Available at: http://www.ran.org/

indonesia_s_rainforests_biodiversity_and_endangered_species [Accessed 4 Mar. 2016].

Rainforest Action Network. (2016). Last Place on Earth 2015. [online] Available at:
http://www.ran.org/last_place _on_earth 2015 [Accessed 2 Mar. 2016].

RSPO (2016). RSPO - Roundtable on Sustainable Palm Oil - Homepage. [online]
Available at: http://mww.RSPO [Accessed 23 Feb. 2016].

78



Salwi, B.L., Panwar, N.L. (2012), ‘Biodiesel resources and production technologies — A

review‘, Renewable and Sustainable Energy Reviews, 16(6), 3680—-3689.

Sayer, J., Ghazoul, J., Nelson, P. and Klintuni Boedhihartono, A. (2012). Oil palm
expansion transforms tropical landscapes and livelihoods. Global Food Security, 1(2),
pp.114-119.

Simorangkir, J. and Mang Reng Say, B. (1980). Around and about the Indonesian
Constitution of 1945. [Jakarta]: Djambatan.

Singleton 1., Wich S.A., Griffiths M. 2008. Pongo abelii. IUCN 2012. IUCN Red List of
Threatened Species. Version 2012.2. [online]. Available at:
http://www.iucnredlist.org/details/39780/0 [Accessed 20 Jan. 2016].

Statistics of Sumatera Utara. (2016). Badan Pusat Statistik Provinsi Sumatera Utara.
[online] Available at: http://Statistics of Sumatera Utara/ [Accessed 6 Mar. 2016].

SPOTT. (2015). SPOTT | Sustainable Palm Oil Transparency Toolkit. [online] Available
at: http://www.SPOTT/ [Accessed 8 Mar. 2016].

Taniputra, B, Lubis, A.U., Pamkin, K., Syukur, S. (1988) Progress of oil palm industry in
Indonesia in the last fifteen years (19711985). Proc. 1987 International Palm OQil
Conference. Progress and prospects. Palm Oil Research Institute of Malaysia, Kuala

Lumpur.

TVRDON, Jiti. Econometrics Modelling. 1st ed. Praha: PEF CZU, 2009, p. 228. ISBN
978-80-213-0713-1.

UN Documents, (1986). Our Common Future, Chapter 2: Towards Sustainable
Development - A/42/427 Annex, Chapter 2 - UN Documents: Gathering a body of global
agreements. [online] Un-documents.net. Available at: http://www.un-documents.net/ocf-
02.htm [Accessed 15 Mar. 2016].

Un-redd. (2016). UN-REDD Programme -- About REDD+. [online] Awvailable at:
http://www.Un-redd/AboutREDD/tabid/102614/Default.aspx [Accessed 21 Feb. 2016].

79



UNEP, (2011). Oil palm plantations: threats and opportunities for tropical ecosystems.
[online] Available at: http://www.unep.org/pdf/Dec_11 Palm_Plantations.pdf [Accessed 9
Mar. 2016].

United states department of agriculture, (2013). Palm Oil: World Supply and Distribution
[online]. Awvailable at: http://www.fas.usda.gov/oilseeds/Current/default.asp [Accessed 9
Feb. 2016].

van Gelder, J. (2004). Greasy palm buyers. [online] GV Castricum: Profundo. Available at:
https://www.foe.co.uk/sites/default/files/downloads/greasy_palms_buyers.pdf  [Accessed
30 Jan. 2016].

Venter, O., Meijaard, E., Possingham, H., Dennis, R., Sheil, D., Wich, S., Hovani, L. and
Wilson, K. (2009). Carbon payments as a safeguard for threatened tropical mammals.
Conservation Letters, 2(3), pp.123-129.

WAKKER E., 2005. Greasy palms: The social and ecological impacts of large-scale oil palm
plantation development in Southeast Asia. London: Friends of the Earth. [online]. Available at:

http://www.foe.co.uk/resource/reports/greasy_palms_impacts.pdf [Accessed in Jan. 2016].

World Growth (2015). World Growth. [online] Awvailable at: http://worldgrowth.org/
[Accessed 25 Jan. 2016].

Yee, K., Tan, K., Abdullah, A. and Lee, K. (2009). Life cycle assessment of palm
biodiesel: Revealing facts and benefits for sustainability. Applied Energy, 86, pp.S189-
S196.

Yuwono, E. (2007). Guidelines for better management practices on avoidance, mitigation,
and management of human-orangutan conflict in and around oil palm plantations.
[Jakarta]: WWEF-Indonesia.

80



Appendix 1

Prepared survey for 20 random inhabitants from Balige — Sumatra

1. Do you use the palm oil and where?
« 20 people use the PO for cooking
» 5 people use the PO for making soap
» 1 person use the PO for traditional medicine (with onion for children with
flatulence)
2. Do you know any different way how to use the palm oil?
» 11 people know the using for traditional medicine (with onion or caro oil
for broken bones and injuries)
« 8 responders say the using as important part for soap and cosmetics
« 7 people know that Pertymina fuel is mixed with PO for ensure a cheaper
price
» 3 people without answers
3. Do you think that the palm oil has any good effects for you?
* 9 responders say NO, because of smog and environment
» 8say YES, because of better infrastructure/cheaper fuel
» 3say YES, because they work for palm oil industry
4. s possible to replace the palm oil?
« 6say YES by olive oil
« 14 did not answer
5. Do you think that the situation in Sumatra is better thanks to industry of palm oil?
Somehow easier?
« 13 responders say YES
« 5 responders do not know

» 2 responder say NO — palm oil is bad
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Appendix 2

Data for 1% equation in logarithm form

Year
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Sources: Faostat (2016), The World Bank (2016)

Y1
1.82
1.89
1.95
2.03
2.01
2.05
2.08
2.12
2.23
2.30
2.35
2.39
2.43
2.47
2.52
2.56
2.61
2.67
2.72
2.78
2.87
2.90
2.89
2.93
2.95
2.99
3.02
3.05
3.08

X2
2.54
2.57
2.62
2.73
2.77
2.83
2.89
2.94
2.96
3.02
3.08
3.15
3.21
3.25
3.27
3.30
3.34
3.45
3.48
3.52
3.57
3.61
3.66
3.70
3.73
3.76
3.79
3.82
3.85

X3
2.29
2.19
2.26
2.32
2.39
2.46
2.52
2.59
2.63
2.67
2.73
2.77
2.78
2.70
2.70
2.83
2.80
2.81
2.85
2.92
2.99
3.05
3.10
3.12
3.18
3.26
3.34
3.35
3.37

Xq
2.19
2.22
2.31
2.38
2.32
2.26
2.38
2.52
2.60
2.72
2.75
2.76
2.77
2.78
2.79
2.78
2.76
2.81
2.83
2.84
2.84
2.87
2.91
3.00
2.00
3.01
3.07
3.12
3.12
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Xs
4.53
4.55
4.55
4.58
4.58
4.58
4.58
4.59
4.59
4.59
4.60
4.60
4.60
4.60
4.61
4.61
4.61
4.61
4.62
4.62
4.63
4.63
4.63
4.63
4.63
4.63
4.63
4.64
4.64
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Appendix 3

Data for 2" equation in logarithm form

Year
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013

Y2
1.89
1.88
1.90
1.95
1.98
2.01
2.06
2.11
2.14
2.15
2.20
2.22
2.25
2.29
2.31
2.31
2.33
2.36
2.37
2.41
2.46
2.56
2.64
2.71
2.73
2.88
2.95
2.96
3.01

Y1
1.82
1.89
1.95
2.03
2.01
2.05
2.08
2.12
2.23
2.30
2.35
2.39
2.43
2.47
2.52
2.56
2.61
2.67
2.72
2.78
2.87
2.90
2.89
2.93
2.95
2.99
3.02
3.05
3.08

X7
1.30
1.29
1.28
1.36
1.43
151
1.54
1.55
1.62
1.69
1.76
1.83
1.79
1.39
1.46
1.52
1.50
1.58
1.66
1.76
1.83
1.94
2.03
2.15
2.23
2.36
5.43
5.46
5.44

Xs
1.84
1.85
1.86
1.87
1.88
1.89
1.90
1.91
1.93
1.94
1.96
1.96
1.96
1.99
1.99
2.00
2.01
2.01
2.02
2.03
2.04
2.05
2.05
2.06
2.07
2.07
2.08
2.09
2.09

Sources: Faostat (2016), The World Bank (2016)
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X9
0.20
0.32
0.52
0.99
121
1.31
1.45
1.49
1.49
151
1.59
1.66
1.71
1.76
1.78
1.79
1.83
1.84
1.90
1.96
2.18
2.25
2.31
2.32
2.57
2.75
2.75
2.86
2.90
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