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Abstract
This thesis investigates the negative environmental impacts of the growing palm oil industry

in Indonesia, and strives to find solutions to the difficult task of attaining sustainability.

Throughout the thesis we aim at presenting information that relates to and provides useful

insight into the palm oil industry and Indonesia, as well as surrounding elements that affect

and are affected by the industry, and lastly provide insight into necessary steps going forward

in order to achieve a sustainable industry.

We explore the evolution and findings of different environmental impact assessments. The

three assessment tools, life cycle sustainability assessment, life cycle assessment, and total

economic valuation, were investigated in an integrative case study. The results from the

assessments are discussed in the context of relevant literature. The chosen life cycle

sustainability assessment holistically evaluates the level of sustainability in the production

process of crude palm oil. Through the study we discovered a crucial need for improvement

in the environmental dimension. The life cycle assessment gives deeper insight into the crude

palm oil production process and technologies for sustainable utilization of empty fruit

bunches, where we found that composting was one of the most favourable technologies. The

total economic valuation addresses the serious threat from deforestation, more specifically in

Leuser National park on Sumatra. The effects on the economic value under deforestation

versus conservation scenarios are investigated, and it was found that the conservation

scenario has a higher total economic value than the deforestation scenario.

The thesis concludes that the biggest problem from an environmental point of view is the

high rate of deforestation and clearing of peatlands, as it causes a number of other negative

impacts, such as the high amount of GHG released during this process and distribution of

biodiversity. We discovered a strong connection between environmental sustainability and

economic sustainability, meaning that economists can play an important role when moving

towards a sustainable palm oil industry in Indonesia. Lastly, sustainable drives such as

consumer awareness, pressure from non-governmental organizations and certification were

identified. Despite the available solutions, it was determined that the main issue holding the

industry back from sustainability lies in the lack of motivation and poor implementation of

these solutions due to financial barriers.
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Chapter 1: Introduction
The palm oil industry has been growing rapidly since the 1980’s, with each following year

seeing increased expansion and revenues, while the detrimental environmental consequences

worsen accordingly. Indonesia has over the years become the largest producer of palm oil,

and the demand is growing every year, especially in eastern Asia. The socioeconomic

benefits of the palm oil industry are for the most part positive today, but questions have been

raised about the long-term sustainability of the industry. We therefore aim to assess the

current state of the palm oil industry in Indonesia and find clues as to how the industry can,

and needs, to change in order to achieve that goal, perhaps before it is too late.

There are several components to achieving a sustainable industry that needs to be addressed.

The starting point is the high rate of deforestation and clearing of peatlands undertaken to

make way for the cultivation of oil palms. This land clearing is carried out by both large

organizations with large plantations, as well as smallholders who can be either independent or

part of smallholder schemes. These processes are found to be highly unsustainable and lead

to a vast array of environmental impacts. The outcome could be irreversible loss of

biodiversity and important ecological functions. The theoretical consequence of the

business-as-usual scenario is that in the end, little to no vegetation will be able to grow where

the plantations have been, and that includes oil palms. The degradation of soil caused by

fertilizers and pesticides also increase the risk and detrimental effects of natural disasters

such as floods, landslides, droughts, and changing river flow patterns. In the worst-case

scenario, most of the natural flora and fauna spread throughout the Indonesian archipelago

might be completely destroyed, or become an unrecognisable shadow of the thriving state it

has existed in for thousands and thousands of years.

Indonesia is the largest producer of palm oil in the world, and together with Malaysia, which

is the second largest, they produce between 85%-90% of all the palm oil produced in the

world. These are also countries that are in the middle of developing as emerging economies

and still have many citizens living under the poverty line. The palm oil industry - which is

valued at around USD $100 billion and makes up 17% of the agricultural GDP of Indonesia -

is therefore an important industry for the countries, both as nations and for the many

stakeholders. Additionally, the industry outcompetes other oilseed competitors and alternative

crops such as rice and rubber, by providing higher yields from the same area and is more
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labor intensive, which means it provides more jobs. Palm oil in itself is also a highly priced

product that is used in a number of products – such as cosmetics, biofuels, food, and more -

across the world, due to its favorable attributes. It is safe to say that the palm oil Industry is

not going away anytime soon, but neither will the environmental impacts if nothing is done.

What we will discuss in this paper is therefore the current state of the industry and the

environment in the tropical regions that make up the Indonesian archipelago, and what

influences the industry. We will do so by providing an overview of the various stakeholders

and other forces that govern the industry, going over the various environmental and economic

costs and benefits, and by using three case studies to help shed light on and gain insight into

what the industry needs to address in order to become more sustainable. The thesis mainly

focuses on environmental impacts as well as the economic dimension. We will not be

focusing on social effects of the palm oil industry, such as child and slave labour, unsafe

working conditions, health risks, and culture.
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Chapter 2: The palm oil industry and environmental

impacts
The Palm Oil industry is important for Indonesia’s economic development, but the industry's

growth is also problematic as it causes numerous negative environmental impacts when

expanding into rainforests and peatlands, such as loss of the natural rainforests and

biodiversity. This chapter seeks to describe the palm oil industry, palm oil as a product as

well as the negative environmental impacts of the industry.

2.1 The concept of sustainability
Sustainability is a central concept in this paper. It is therefore important to have a clear

understanding of what the term entails. Many organizations and authors are using different

definitions of the term sustainability, with some definitions being more popular than others.

Jennings & Zandbergen (1995, p. 1023) presents the argument that “individual organizations

cannot become sustainable”, and that “Individual organizations simply contribute to the large

system in which sustainability may or may not be achieved”. The Brundtland Commission

report defines sustainable development as “development that meets the needs of the present

without compromising the ability of future generations to meet their own needs” (Emas, 2015,

p. 1). Many companies follow this definition, while Frece & Harder (2018) argue that

organizational sustainability should focus on organizational values instead of human needs.

With that said, the Brundtland Commission’s definition might not be suitable for corporate

sustainability, but it does however address market policy makers.

Elkington (1999, 2018) takes the definition of sustainability a step further by explaining that

there are three bottom-lines that the sustainability concept is built upon, which are people,

profit, and planet. In other words, an organization or industry becomes sustainable by

balancing these three elements. However, the three elements are unstable and constantly

fluctuating.
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Figure 1: John Elkington’s triple bottom line

As the figure above illustrates, the triple bottom line does not only concern sustainability in

each individual element, but also how they are connected and dependent on each other.

Both the Elkington and Brundtland Commission definitions of sustainability can, by

themself, be vague. Herman Daly created the following definition that will be useful in this

case; “A sustainable society needs to meet three conditions: its rates of use of renewable

resources should not exceed their rates of regeneration; its rates of non-renewable resources

should not exceed the rate at which sustainable renewable substitutes are developed; and its

rates of pollution emission should not exceed the assimilative capacity of the environment”

(Elkington, 1999, p. 55).

In order to attain sustainable plantation practices, the plantation must balance and benefit the

3 Ps; profit, people, and planet (Basiron, 2007). This applies to any agricultural crop,

including palm oil.
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2.2 The palm oil industry
2.2.1 Palm oil
Palm oil is made from the pulp of fruit that grows on oil palm trees (D'Antone & Spencer,

2015). These trees grow naturally in some rainforests, however they are also being cultivated

in plantations of varying scales. Palm oil has proved to be one of the most profitable uses of

land in tropical regions. Production of palm oil is financially more attractive than

substitutions such as rice and rubber, when considering agricultural land use, while being

more labor intensive which means it provides more jobs per hectare (Bissonnette & De

Koninck, 2015; SPOTT, 2016). Palm oil outcompetes its vegetable oil competitors with

yields that are five to ten times higher, long shelf life, desirable health properties, and more

versatility (Voora, Bermudez & Balino, 2019). Palm oil also has one of the lowest production

costs, making it possible to request lower prices than competing vegetable oils (Carter,

Finley, Fry, Jackson & Willis, 2007).

Palm oil is an important source of edible oil and is the world's most used vegetable oil, as it

provides almost 30% of the world’s edible vegetable oil (Corley, 2009: D'Antone & Spencer,

2015). Palm oil is used in various edible products and is likely to be found in bread, ice

cream, chocolate, and margarine (Azhar, Saadun, Prideaux & Lindenmayer, 2017).

Furthermore, palm oil is used in many products other than food - such as makeup, soap,

cleaning detergent, and biofuel. Prior to the rapid development of demand for biofuel, as

much as 17% of palm oil was used for non-edible purposes (Corley, 2009). The demand for

non-edible purposes had increased to 20% in 2017 (Kushairi et al., 2018). The yearly demand

for palm oil is estimated to double from 2009 to 2050, from 120 million tonnes to 240 million

tonnes (Azhar et al., 2017). Approximately 80-90% of the global supply of palm oil is

produced by Indonesia and Malaysia (Zahan & Kano, 2018).

2.2.2 The palm oil industry in Indonesia - A positive force
Indonesia's economy has been growing rapidly the last 20 years (World Bank, 2019). This is,

among other reasons, due to the palm oil industry - which has become one of Indonesia’s

most important sources of economic growth, employment generation, rural poverty

alleviation, and export earnings. The palm oil industry makes its main impact in three

different ways. Firstly, crude palm oil (CPO) is used as a raw material in the domestic

cooking oil industry. Secondly, it generates a large number of jobs for both
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plantation-workers and smallholder growers. And, lastly, it provides the government with

revenues as the third most valuable export product in Indonesia. The industry contributes to

the economy through output and value, while it provides employment through its agricultural

sector that benefits farming communities in rural areas (Kasryno, 2015).

The following are the three forms of ownership of plantations in Indonesia: smallholders,

private companies, and state-owned (Glastra, Wakker & Richert, 2002). Around 2 million

smallholders cultivated palm oil according to a 2013 agricultural census. Additionally,

another 7.8 million people were employed somewhere along the palm oil value chain through

The Indonesia Palm Oil Association (GAPKI) and connected industries, as of 2018. The

export value of this industry reached USD $23 billion in 2017 and contributed 17% of

Indonesia’s agricultural gross domestic product in 2014 (Purnomo et al., 2020).

Figure 2: Export, government income, and CPO Fund (million USD). 32 year simulation, 2015 base

year (Purnomo et al., 2020, p. 6).

A growing awareness of the health deficits of trans fats and the potential ban of products

containing trans fats, has created room for palm oil to expand its market share as a substitute.

Biodiesel made from palm oil has been banned from counting towards the 2030 reduced CO2

emission goals in the EU. However, the largest consumer of palm oil is by far Asia,

accounting for two thirds of global consumption (Voora et. al., 2019). The EU ban only

accounts for a 1% financial loss of export, but it might set a dangerous precedent for the

industry if other important importers such as Norway, the US, China, and India adopt the
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policy (Purnomo et al. 2020). This can however, potentially be combated with sustainable

development in the industry.

There are some concerns about the actual impact that the palm oil industry has on Indonesia.

While it seems clear that the economic impact is positive for the time being, there are

questions being raised about the sustainability and social impact it carries. Findings indicate

that poverty alleviation is unevenly distributed between villages based on “biophysical

locations and baseline socio economic conditions of nearby communities prior to oil palm

development” (Santika, et al., 2019, p. 105). However, the dominant economic impact seems

to be positive, especially for those living under the poverty line. Rural poverty in the Riau

province for instance, decreased from 21% to 10%, between 2009 and 2013 (Shahputra &

Zen, 2019).

The yields per unit of land that smallholders - who often are poor - are able to harvest, are

typically much smaller when compared to large corporate plantations. Smallholders take up a

considerable amount of the land area used for oil palms, estimated to take up around 50% of

the total area. They fall behind the plantations for a number of reasons - which includes soil

and weed cover management, canopy management, harvesting, pest and disease management,

plant nutrition, and several other reason that relate to planting practices such as spacing and

general treatment of the oil palms (Jelsma, Woittiez, Ollivier & Dharmawan, 2018). Palm oil

remains a highly suitable product for smallholders, despite the difficulties that come with the

cultivation of oil palms, and can provide a good living for many people with high returns to

land, labor, and capital. Some scheme smallholders have even managed to outcompete the

large plantations’ yields by exploiting both smallholder and large plantation advantages, and

by better sharing information and knowledge between themselves (Jelsma, Slingerland, Giller

& Bijman, 2017).

2.3 Environmental impacts
2.3.1 Rainforests and biodiversity - Why they matter
The tropical rainforests that are found on the Indonesian archipelago are part of one of earth’s

largest biomes, also known as major life zones. These are part of the tropical rainforests

found around the equator and are home to some of the oldest and most primitive major

vegetation, as well as containing some of the most biodiverse fauna in the world (Smith,
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1998). Indonesia’s rainforests make up 10% of the world’s tropical rainforests and 5.4% of

the world's total forest areas, as of 2020 (Brearley et al., 2019: FAO & UNEP, 2020). Tropical

rainforests covered 15% of global land area in 2013, and are the largest and most important

carbon sinks above ground (Brearley et al., 2019).

Forests help supply water, provide livelihoods, mitigate climate change, and are essential for

sustainable food production (FAO & UNEP, 2020). This dependency holds especially true for

poor rural areas such as Indonesia, where studies have found a high reliance on forest

resources, and smallholders account for 36% of the crude palm oil production (Kasryno,

2015; Gunawan et al., 2008). This relationship should be considered when addressing how to

make a sustainable transition without negatively affecting the Indonesian population.

There exists undeniable evidence for the decline in biodiversity around the globe, and while it

is hard to understand and predict the exact consequences of the loss of biodiversity, there are

some general principles that are understood (NASA, w.y.). The rate of decline in biodiversity

is exponential, which is made all the worse when taking into consideration that sustained

biodiversity helps ecosystems operate normally and recover faster after shocks to the

equilibrium (Moron, Sheppard & Lonsdale, 2014). Indonesia hosts the third largest selection

of known tree species in the world with 5,263 out of 60,082. These trees do not exist in

isolation and are part of an interconnected system consisting of plants, insects, animals, and

fungi. Replanting forest does not bring back these other crucial species that are necessary for

a healthy and thriving ecosystem, nor does it guarantee that conditions remain favorable to

support the same three species after having cleared the area (FAO & UNEP, 2020).

Loss of biodiversity affects every aspect of how energy and nutrients contained within the

plants, animals, and soil are produced and used, to how they are broken down as biomass to

be recycled for use again (Moron et al., 2014). Loss of biodiversity also affects the

distribution of the energy and nutrients throughout the ecosystem. How much individual

species affect other species and the ecosystem as a whole can vary drastically, with certain

species having little or no practical impact while others can be considered crucial species for

proper ecological functioning. However, the loss of several less impactful species can have an

additive effect and cause major disruptions to the natural equilibrium. The loss of one species

can lead to either a decline or increase in several others, having a chaotic and unpredictable

impact on the local environment, which again can stack up to affect the global ecosystem.
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2.3.2 Deforestation
Deforestation means to convert forested areas to other purposes, which in this case is the

conversion of rainforest for the purpose of creating palm oil plantations, and increased

deforestation in Indonesia typically mirrors an increase in planted areas (Tan & Lee, 2009;

Vijay, Pimm, Jenkins & Smith, 2016). Palm oil is a chief driver for deforestation in Indonesia

alongside the timber industry (Austin, Schwantes, Gu & Kasibhatla, 2019). Kaimowitz and

Angelsen has concluded from their research that “deforestation tends to be greater when:

forested lands are more accessible; agricultural and timber prices are higher, rural wages

are lower, and there are more opportunities for long distance trade” (Kaimowitz & Angelsen,

1998, p. 5), which applies to the palm oil industry in Indonesia.

Indonesia doubled the planted area for palm oil production in a decade, from 2003 to 2014

(Khatiwada et al., 2015). The peatland area used for plantations increased from 700,000ha in

2000 to 2,000,000ha in 2014 (Uda, Hein & Sumarga, 2017). The absolute rate of

deforestation in Indonesia fluctuated between 0.71 million hectares and 1.78 million hectares

annually between the years 1990 and 2005, making it one of the countries with the highest

deforestation rates on the planet (Hansen et al., 2009). The Indonesian Ministry of

Environment and Forestry released numbers in 2015 that unveiled that 24 million hectares of

rainforest were lost in the 25 years between 1990 and 2015, which is comparable to the size

of the United Kingdom (Greenpeace International, 2018). As a result, the Indonesian

government publicly committed to reducing deforestation, but they have not been successful

(Tacconi, Rodrigues & Maryudi, 2019).

Forestry regulations recommend developing palm oil plantations in areas that are unforested

or on abandoned lands, instead of in forested areas. There was in 2016, 17 to 26 million

hectares of available land suitable for palm oil plantations in Indonesia (Afriyanti, Kroeze &

Saad, 2016). Yet, all major palm oil plantations have done the opposite and developed in

forested areas and on disputed land (Setiono et al., 2015).

Logging and burning are the most common ways to clear out forests in order to make room

for plantations in Indonesia (Austin et al., 2019). From the year 2002 to 2015 the average rate

of active fires in plantations were 0.078 fire-detections per square kilometer per year (Austin
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et al., 2019; Carlson et al., 2018). These intentional fires have on many occasions caused

accidental forest loss, as large fires are difficult to control (Carlson et al., 2018). In 2015 there

were serious out of control fires in Indonesia's rainforests. The fire’s daily greenhouse gas

emissions frequently surpassed the daily emissions of the USA (Global Fire Emissions

Database, 2015; Harris et al., 2015). Smoke haze from the fire impacted millions of lives and

might have caused up to 100,000 premature deaths (Burrows, 2016). Fires started in relation

to the palm oil industry were the main source of haze. The weather was extremely dry in this

period, which could be the reason for the extreme amount of smoke.

The Indonesian state's policies have been facilitating the rapid development of palm oil

plantations causing deforestation. The state's decentralisation of power, that came through

Law No. 22/1999, opened the floor for corruption and competition, as well as making it

possible for the local governments to grant plantation permits in an uncontrolled manner

(Tacconi et al., 2019). Under the national forestry regulation from 2002, local governments

are no longer allowed to issue these permits, yet many local governments proceed to do so

(Setiono & Husein, 2015). For instance, in Central Kalimantan, which is a province of

Indonesia, there have been issued hundreds of permits to plantations, without the central

forest authority having issued formal land release, covering about four million hectares of

forest in this area (Tacconi et al., 2019).

A significant amount of the deforestation in Indonesia is done illegally, but illegal

deforestation is harder to detect than legal deforestation. Consequently, the tracing of climate

change and achieving a sustainable industry is significantly more difficult because of illegal

deforestation. Furthermore, illegal deforestation works as a driver for corruption in addition

to robbing the government of revenues as well as natural resource bases. Deforestation also

undermines and depletes livelihoods, and fuels social conflict (Hoare, 2015). Illegal

deforestation occurs due to weak law enforcement and inadequate monitoring. Indonesia

generally suffers from corruption, and the palm oil industry is no exception (Transparency

International, 2020; Setiono et al., 2015). In fact, it has been shown by studies that

bureaucrats, political parties, parliament members, army, and police have all been involved in

illegal forest activities, either directly or indirectly (Tacconi et al., 2019). Furthermore, local

governments as well as forestry and law enforcement officials, have been known to accept

bribes in exchange for permits and other legal documents (Setiono et al., 2015).
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Indonesia has not been successful in their commitment to reduce illegal deforestation. Brazil,

on the contrary, has with forest law enforcement activities been successful in reducing

deforestation significantly (Tacconi et al., 2019). At least they were successful until 2020,

when the deforestation rate increased due to the encouragement of agriculture in the

rainforest from the president, and a cut in the environment ministry’s budget, according to

BBC News (2020; 2021). The strategy they were successful with was largely based on timely

remote sensing imaging which allowed them to identify and observe the illegal deforestation.

Indonesia would likely benefit from assessing Brazil’s forest law enforcement strategy and

should consider how they could apply lessons from Brazil’s experience to their own forest

law enforcement.

2.3.3 CO2 emissions
Land use activities account for most of Indonesia’s carbon emissions as a single source, with

an expectation that it will contribute to more than 50% of the emissions through 2030. If this

estimate holds true, then emissions from the Land Use, Land-Use Change and Forestry

(LULUCF) sector, and peat land activities will contribute to 2.5% of the world's GHG

emissions. It is also estimated that around 20% of palm oil plantations are located on peat

land (Shahputra & Zen, 2019), which is concerning since there exists no doubt that peat land

oxidation is the greatest single source contributor to CO2 emissions per ha (Shahputra & Zen,

2019; Purnomo et al., 2020). Purnomo et al., estimates that the approximately 2.3Mha of oil

palm plantations on peatlands emit more than 100M tons of CO2e (CO2 equivalent). Estimates

indicate total yearly carbon emission from plantation related activities on peatland to be well

over 400t C per ha in Southeast Asia (Uning et al., 2020; Uda et al., 2017). In total, palm oil

plantations have been linked to a 2.5 gigaton loss in carbon stock in tropical peatlands since

1990 (Uning et al., 2020).

The release of GHG from the forests and peat lands occurs both at the point of destruction -

by logging, draining, clearing, and fires - and over time as groundwater levels decrease and

soil organic matter decomposes (Purnomo et al., 2020). Land clearing activities and peatland

fires make up another 38% of CO2 emissions, while the palm oil mill effluent (POME), which

is highly pollutive, also produces a large quantity of GHG. Treatment of POME is an

essential part of wastewater treatment plants, but is expensive and requires tests to determine

the right treatment process based on the characteristics of the wastewater (Poh et al., 2010).
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Chapter 3: Drivers of sustainability
This chapter provides relevant descriptions of potential driving forces pushing for sustainable

change, such awareness in the industry, government regulation, certification, and policy.

3.1 Awareness in the industry
The topic of corporate social responsibility and consumer awareness of sustainability in the

palm oil industry has increased since the end of the 20th century and has therefore become an

increasingly important factor for palm oil producers (Hutabarat, Slingerland, Rietberg &

Dries, 2018). Social media developed rapidly during this period, playing a huge role in the

growth of consumer awareness (D'Antone & Spencer, 2015). This has created a 'cancel

culture’, which essentially is a social media culture where boycotting a company or a person

becomes a trend (Ng, 2020).

Consumer awareness challenges the palm oil industry. If sustainable palm oil does not

become the new normal in the future, when awareness might have intensified, there is a

probability that consumers will take the “palm oil-free” position and boycott palm oil as an

ingredient (D'Antone & Spencer, 2015). Loss of reputation can therefore be seen as a cost and

influence companies' cost-benefit analysis (Brandi et al., 2013).

Non-governmental organizations (NGOs), such as Greenpeace and World Wild Fund for

Nature (WWF), play a huge role in spreading awareness about the palm oil industry through

research, articles, and campaigns (Ivancic & Koh, 2016). An example of this is Greenpeace’s

video ‘Rang-tan: the story of dirty palm oil’, which has over 40 million views on Youtube

alone (Greenpeace, 2018). Nestle is an example of a brand that lost money and changed their

supplier of palm oil because they did not want to be associated with illegal deforestation after

Greenpeace initiated a boycott (Gong, Gao, Koh, Sutcliffe & Cullen, 2019; Brandi et al.,

2013). Another brand that experienced scrutiny over their palm oil use is Cadbury, who was

led to exclude palm oil from many of their products or only use sustainable palm oil, as well

as issuing an apology (D'Antone & Spencer, 2015; Nzherald, 2009).

When switching suppliers, either reactionary or pre-emptively to expected criticism,

companies look for plantations providing certified palm oil. Concerned stakeholders

demanding sustainable palm oil have caused different voluntary certification schemes to
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surge (Hutabarat et al., 2018). With that said, Greenpeace has gone back and forth from

supporting certain certification schemes and has accused certified palm oil of being a con,

specifically addressing the Roundtable on Sustainable Palm Oil (RSPO) (Young, 2019). The

RSPO responded to Greenpeace’s claims by pointing to the fact that they have a strict set of

criteria regarding deforestation, and further explained that these strict criteria are not

something they can carry out alone and that it will take time (RSPO, 2021). Despite that

reponse, the RSPO took Greenpeace’s criticism seriously and steps have been taken to

strengthen their commitment to transparency and accountability.

If consumers demand sustainable palm oil and are willing to bear the extra costs of

certification and other measures to become sustainable, actors in the palm oil industry would

profit from satisfying that demand (Gale, 1955). A study from 2019 on the impact of

sustainability on consumers’ willingness to pay, where coffee production was used as an

example, found that striving for sustainability does not always pay off, while bad conduct

tends to be punished (Lingnau, Fuchs & Beham, 2019).

3.2 Certification
Certification is a major topic when discussing the palm oil industry and has become

increasingly important. There are many types of certification systems that cover different

aspects of the palm oil industry. The main purpose of certification standards is to stimulate

sustainable production of palm oil with limited negative environmental and social impacts

(Hutabarat et al., 2018). Certification is usually supposed to give assurance that forest

practices linked to palm oil are legal and sustainable. However, the real effects of certification

and how well it really works to fight deforestation in Indonesia is unclear (Carlson et al.,

2018). Although certification has shown signs of reducing illegal deforestation, the reduction

has not been significant, and palm oil is still a huge driver of forest loss (Heilmayr, Carlson &

Benedict, 2020).

3.2.1 Voluntary international standards
No deforestation, no peat development, and no exploitation (NDPE), is a policy that emerged

in 2011 and became increasingly popular in 2013 (Efeca, 2020). The policy is meant to

ensure sustainable palm oil and in many cases goes beyond both the legal and certification

requirements. However, the scope of NDPE policies vary from company to company and
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palm oil produced under NDPE policy is not officially certified. The fact that NDPE policy is

voluntary makes compliance hard to inspect, and transparency is therefore very important for

attaining sustainability. To achieve transparency, NDPE uses an implementation reporting

framework allowing the different parts of the palm oil supply chain to report progress of

delivering on NDPE commitments. The system is not perfect, but there is capacity for

improvement and it has the potential to become more robust in the future.

International NGOs and private organisations established the Roundtable on Sustainable

Palm Oil (RSPO), which was briefly mentioned above, in 2004. The RSPO was established

with the purpose of promoting sustainable production and trade of palm oil, and includes

stakeholders concerned for the level of sustainability throughout the palm oil value chain

(Pichler, 2013). The RSPO standards are based on the guidance of “People, Planet and Profit”

and are referred to as some of the most important and advanced standards (Brandi et al.,

2013). In 2012, the RSPO was responsible for certifying 12% of the world's palm oil, making

it the largest certification scheme for palm oil, and various countries in Europe had the

intention of only importing RSPO certified palm oil by the year 2020 (Hutabarat et al., 2018;

Ivancic & Koh, 2016).

International Sustainability and Carbon Certification (ISCC) is a voluntary international

standard under the European Union Renewable Energy Directive. It is one of the world's

largest certification systems and focuses on sustainable production of biomass for biofuels

(Brandi et al., 2013). The main criteria for ISCC concerns sustainability requirements for the

production of biomass, requirements for greenhouse gas emission savings, and supply chain

traceability and mass balance requirements.

3.2.2 Government regulation
In 2011, Indonesia established the national Indonesian Sustainable Palm Oil (ISPO)

certification (Choiruzzad et al., 2021). This was taken as a sign that there was displeasure

with the RSPO and the concept of non-governmental organizations, and raised questions

about legitimacy of private companies creating policy meant to regulate the industry. The

formation of the ISPO was done as a response to growing international criticism about the

environmental and social impact of palm oil production. The already uncertain authority and

status of voluntary international multi-stakeholder standards, have become even more
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questionable following the ISPO. Some are concerned that the government mostly seeks to

present an outward front to combat criticism aimed at the more destructive and polluting parts

of the industry. Government regulations that apply to private businesses can have both

positive and negative effects on the industry and the environment depending on factors such

as intent, formulation, implementation, enforcement, competing regulations, etc.

Figure 3: The complex landscape that governs the palm oil industry. (Pacheco et al. 2018, p. 574).

“Palm Oil Plantations include all activities related to: managing natural and human

resources, production facilities, tools and machinery, cultivation, harvesting, processing, and

marketing of oil palm.” (FAOLEX Database, 2020). This is what the ISPO aims at managing

through its business system. The goal of the ISPO is to create a sustainable industry that does

not cause further deforestation and drainage of peatlands, increase the acceptance and

competitiveness of Indonesian palm oil plantations in the international market, as well as

reducing the proliferated release of greenhouse gases throughout the industry’s value chain.

This means that both natural and human resources are included, the same goes for physical

capital and marketing of palm oil (FAOLEX Database., 2020).
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3.3 Effectiveness of certification and policy
There are a lot of discussions surrounding certification and policy as a tool to combat

deforestation and whether it is effective or not (Carlson et al., 2018). The non-state market

driven (NSMD) certifications that are usually pushed by NGOs are not enforced by law or the

local government, meaning the certification provider or a third-party actor is required for

follow-up. That also means that there are no inherent consequences for not acting in

accordance with the certification’s guidelines. This leaves little incentive for

profit-maximizing firms to undertake expensive restructuring to conform to the certification

(Auld & Cashore, 2013).

A remaining incentive for adopting certification is external pressure from NSMD forces, or as

a pre-emptive measure against official and mandatory regulations such as the ISPO. In 2013,

CEO of the company Wilmar International, Kuok Khoon Hong, shared their intentions of

making sure their own plantations, and the companies they source from, would provide palm

oil with no links to deforestation by committing to the NDPE policy (Wilmar International

Limited, 2014). This was a huge development since Wilmar International is one of the

world’s biggest trading companies of palm oil, causing other major traders to follow suit

(Greenpeace International, 2018).

In 2018 numbers showed that as much as 74% of the total refinery capacity in Indonesia is

operated by traders with NDPE policies (Kuepper, Steinweg & Aidenvironment, 2018). With

that said, deforestation has not slowed down even though the the conditions have been in

place for the palm oil industry to normalize ‘no deforestation’, indicating that the brands and

trading-companies announcing their NDPE policies, have failed to identify and eliminate

sources of palm oil that have links to deforestation. This is partly due to the brands and

trading-companies not having nor demanding consequence maps from their suppliers. This

displays the difference between creating and planning policies versus implementing them

effectively (Greenpeace International, 2018).

Certification and policy typically strive to eliminate fire associated deforestation in an effort

to combat accidental forest loss, and in a large sample of plantations from 2009 to 2014, it

was discovered that fire associated deforestation was less common in certified plantations

(Carlson et al., 2018). With that said, it is still unclear if certification has a direct effect on the

23



reduction of fire occurrences, or if this is connected to the fact that most of the certified

plantations are those with little to no remaining natural forest.

Figure 4: Mean deforestation rate and mean fire rate within Indonesia's palm oil plantations (Carlson

et al., 2018, p. 3)

Figure 4 indicates that certification has a positive impact on deforestation and fire rates.

However, the mean fire rate increased in the years following up to 2015. This could be due to

the fact that more plantations are being certified, or the increase of fires in certified

plantations could imply that certification has a causal effect on fire rates (Carlson et al.,

2018).

3.3.1 Greenwashed certification and idealistic arguments
As mentioned, the impact that certification has had on sustainable production of palm oil is

widely debated and various sources report a vast array of results. There will always be those

who aim to take advantage of systems meant to promote positive change. This should be

considered when determining the effectiveness of certification in regard to sustainability. A

study by Carlson et al., (2017), found that certification had a significant effect on reducing

deforestation through logging, by as much as 33%. However, certification was mostly

acquired for the older plantations that had little remaining natural forest.

Certification can create a false image of sustainability in the industry, making consumers less

aware, while making the producers richer through higher mark-ups from the perceived

sustainable harvesting. This has been observed in the logging industry where timber with

Forest Stewardship Council (FSC) certification can fetch 15-25% higher prices at auction.

There have been several scandals in the logging industry where FSC loggers have carried out
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illegal logging and a Chinese company offered to put FSC labels on illegal wood for a higher

markup (Conniff, 2018). This should in our opinion be considered as a likely outcome in the

palm oil industry as well, unless countermeasures are put into place.

There exists a debate between idealists and those who favor more practical approaches to the

environment and sustainability (Prasad & Elmes, 2005). A critique aimed at “green

certification” is that the various certifications often lack concern for the practical, and become

empty idealistic fronts. The palm oil industrys vital role in improving conditions in

developing nations such as Indonesia creates implications when there is talk about slowing

down growth. It is easy to state that the palm oil industry needs to change, but it is something

else to say how it should change without negatively affecting the many lives that depend on

the industry. There is also a debate around the very concept of splitting idealism and praxis.

These often end up as two different sides and advocates might lean heavily to one side of the

debate, but there might not be any reason to split these two into mutually exclusive parts

(Newton, 2005).

3.4 Cost of certification
The certification process in Indonesia is long and costly. The costs related to certification can

be divided into the following three; compliance costs, transaction costs, and opportunity costs

(Lee, Rist, Obidzinski, Ghazoul & Koh, 2011). Each link in the supply chain has to comply

with the standards of certification in order to receive certification, meaning that certification

has to be financially attractive for each of these links in order for them to meet these

requirements voluntarily. In addition, it also depends on sufficient demand and customers

willingness to pay for sustainable palm oil (Hutabarat et al., 2018: Brandi et al., 2013). With

that said, an increase in income and premium prices due to certification has been identified as

potential financial benefits for smallholders (Rietberg & Slingerland, 2016). Certification also

ensures that smallholders are not excluded from certain markets with sustainability standards

(Brandi et al., 2013).

Certification standards carry more challenges for smallholders than large scale companies,

and 5-10% of smallholders were in fact left out of certification projects in 2016 (Hutabarat et

al., 2018). These barriers relates to costs, access to financial means, availability of legal

documents, acquiring and improving knowledge, and skills - which are reflected in the fact
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that there were 2.3 million smallholders in Indonesia in 2015, and only 129,155 smallholders

worldwide were RSPO certified that same year (Hutabarat et al., 2018). Without financial

support smallholders generally lack the financial means to meet certification costs, especially

the start-up costs (Brandi et al., 2013).

Based on an overview displayed by Kuit and Waarts, (2014), the annual cost of certification

is between 0.61 and 2,604.69 EUR per farmer, while the upfront costs are between 18 and

403 EUR per farmer. Research from the year 2013 to 2015 shows that certified smallholders

in Indonesia, compared to the circumstances prior to RSPO certification, generates up to 21%

higher revenues from sales, but it also creates a loss of net income the first year of up to 8%

per hectare (Hutabarat et al., 2018). The economic performance of palm oil smallholders with

certification has to be improved in order to motivate other smallholders.
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Chapter 4: Methodology
4.1 Problem statement and research questions
Research questions are more descriptive than hypotheses, and are often more suitable in

social science. We strive to conclude explanations on our subject with the use of words and

have therefore chosen a main problem statement. Since we are researching a wide subject

matter, we have chosen three research questions to supplement the problem statement. The

research questions guide the process and represent the specific information needed in order to

answer the problem statement (Sekaran & Bougie, 2016). The purpose of the research

questions is not mainly to find answers with double underlining, but rather to provide deeper

insight and understanding.

Problem statement Environmental impacts of the palm oil industry, particularly in

Indonesia, and how the industry can move towards sustainability

Research question 1 What are the major negative environmental impacts of the current

and expanding palm oil industry in Indonesia?

Research question 2 How can economists contribute by taking the environment into

account when calculating profitability, and how can the negative

environmental impacts be measured?

Research question 3 What are the most efficient drivers of sustainable action for the

palm oil industry?

4.2 Research method
We wish to give insight to how the palm oil industry, particularly in Indonesia impacts the

environment, how these impacts can be measured, and how the industry can move towards

more sustainable practices. A research case study strategy is considered to be the appropriate

research method in order to answer the research questions as well as the problem statement.

A case study should be done “when you want to understand a real-world case and assume

that such an understanding is likely to involve important contextual conditions pertinent to

your case” (Yin, 2018, p. 45). This method is well suited to describe, explain, give insight to,
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and create a deeper understanding of an issue. The following three types of research case

studies can be defined: explanatory, descriptive, and exploratory (Yin, 2018). The appropriate

form of case study in our research is the exploratory case study, as we are not only answering

“how” and “why” questions, but also “what” questions, which are exploratory.

We have chosen three studies as the sources for our case study. Firstly, a study on life cycle

sustainability assessment, conducted by Omrat, Sharaai & Hashim (2021), which evaluates

the level of sustainability of crude palm oil production. Secondly, a study conducted by

Chiew & Shimada (2013), which is a life cycle assessment of the energy consumption and

environmental impact of various technologies for utilizing empty fruit bunches using

different recycling options, and thirdly, a total economic valuation of the Leuser national

park, conducted by Beukering, Cesat & Janssen (2003). The selection process as well as the

relevance of these will be further explained in chapter 6.

4.3 Scope of the case study
Many publications have discussed specific environmental impacts of the palm oil industry.

Our study has a new contribution by presenting and analysing relevant environmental impact

assessment models, demonstrating how they measure environmental impacts differently, and

then using the empirical data to answer the research questions as well as the problem

statement. Each model is presented individually and provides different data fit to answer the

research questions. The study does not seek to thoroughly investigate the social dimension,

but rather focus on the environmental and economical dimensions since these are more

relevant when answering the problem statement, although some social factors will be

mentioned for context. The theory presented in chapter 5 will be used as tools when carrying

out the case study in chapter 6.

4.4 Choice of data collection method
The case study method comprises a wide range of data collection tools. The opportunity to

collect empirical material from various sources allows triangulation, which is a strength that

case studies possess (Yin, 2018). Case studies may provide both qualitative and quantitative

data for analysis and interpretation, however, we are primarily focusing on analysing

qualitative data (Sekaran & Bougie, 2016). Our research is bibliographic, meaning that our
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information is gathered from published material. When collecting data for our general theory

and specific cases, we perform two different literature reviews.

Literature reviews allow us to build our research on existing knowledge and provide readers

with a clear overview of knowledge. “Articles that review extant research in a domain can be

incredibly useful to the scientific progress” (Palmatier, Houston & Hulland, 2018, p. 5).

Furthermore, literature reviews works as a tool to detect themes and theoretical perspectives

(Snyder, 2019). There are many forms of literature reviews, but systematic review,

semi-systematic review, and integrative review are three broad types.

A semi-systematic approach to the literature review best fits the first part of this study, which

the case study is built upon, where we go through different environmental impact

assessments, as it gives an overview of the topic as well as an overview of development over

time (Snyder, 2019). The search can both be and not be systematic, and the analysis and

evaluation can be both qualitative and quantitative, although this review type is most

commonly followed by a qualitative analysis, as done in this thesis.

For the case study we used an integrative approach. An integrative review is similar to a

semi-systematic review but the integrative approach usually has a different purpose, and is a

review method that allows for a more comprehensive understanding of an issue by

summarizing existing empirical literature (Broome, 1993). The purpose of an integrative

review is to critique and synthesize literature and the search strategy is usually not

systematic. In order to successfully conduct an integrative review, it should contribute with a

new conceptual model or theory (Snyder, 2019).
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Chapter 5: Literature review of environmental impact

assessment
With the increasing environmental awareness, different theories, models, and empirical

studies have surfaced in the last few decades. This literature review presents the evolution of

environmental impact assessments, with focus on palm oil and tropical agriculture. As

mentioned in chapter 4, the review makes us able to draw on existing knowledge, and allows

us to detect themes, theoretical perspectives, and development over time (Palmatier et al.,

2018: Snyder, 2019).

A semi-systematic review is useful in instances such as this when it is not possible to review

every article that could be relevant to the study (Snyder, 2019). The selection process was

done in four sections, firstly, by finding the most relevant headlines for tropical agriculture

and environmental impact assessments. Secondly, by reading the abstracts of the most

relevant headlines. Thirdly, by reading the full-texts of the articles with the most relevant

abstracts. And lastly, by choosing the final sample. Criteria evaluated in the literature

selection were: year of publication, relevance, if it was published by a credible source such as

Earthscan or ScienceDirect, and language of the article. To elaborate, out of the literature

evaluated, we chose the articles with most relevant information to help answer the problem

statement. When several sources provided the same relevant data, we made a decision based

on when the article was published and of which article best explained the concepts. The

literature search was done in two databases: Google Scholar (Scholar.google.com) and Oria

(Oria.no). These databases were searched using combinations of the following search words:

strategic environmental assessment, environmental impact assessment, life cycle assessment,

total economic valuation, SEA, EIA, LCA, TEV, evolution, development, palm oil, tropical

agriculture, and tropical rainforests.

There were a number of sources explaining and confirming the same information about

environmental impact assessment in general. Most of the sources focused on the positive

aspects and few pointed out the negative. There was not much information specifically

related to the evolution of environmental impact assessments in regard to tropical agriculture

and palm oil. Out of the numerous sources we went through we picked a final sample of

literature consisting of 12 sources from the period between the year 1980 and 2020, which
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was sufficient enough to shortly present the notable environmental impact assessments and

create a foundation to build our case study on.

Final literature sample - Theory

Title Author Year Method

For whom do NGOs speak?

Accountability and legitimacy

in pursuit of just environmental

impact assessment.

Lai, Jia Yen, &

Hamilton,

Alistair.

2020 Literature review and case

study with content analysis,

semi-structured interview, and

group discussion.

The total economic value of

forest ecosystem services in the

tropical forests of Malaysia

Nitanan,K.,

Shuib, A., Sridar,

R., Kunjuraman,

V., Zaiton, S., &

Herman, M.

2020 Total economic valuation of

Malaysian rainforests.

Life Cycle Assessment -

Theory and Practice

Hauschild, M.,

Rosenbaum, R.,

& Olsen, S.

2015 Overview of the theoretical and

practical aspects of life cycle

assessment.

Introduction to environmental

impact assessment.

Glasson, J., &

Therivel, R.

2013 Use of material from previous

editions, drawing on findings of

important reviews, and case

studies.

The practice of strategic

environmental assessment

Therivel, R., &

Paridario, M. R

2013 Case studies, interviews,

questionnaires, and drawing on

important findings.

More than total economic

value: How to combine

economic valuation of

biodiversity with ecological

resilience

Admiraal, J.,

Wossink, A.,

Groot, W., & de

Snoo, G

2013 Combining ecological

resilience with total economic

valuation in order to improve

the environmental assessment

of the latter.
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Evaluation of the

environmental impacts

assessment (EIA) system in

Lao PDR.

Wayakone, S., &

Makoto, I.

2012 Review of literature and study

of EIA legislation,

administrative procedures,

guidelines, and relevant

documents.

Walking the sustainability

assessment talk — Progressing

the practice of environmental

impact assessment (EIA).

Morrison-Saunde

rs, Angus, &

Retief, Francois

2012 Literature review.

Life cycle costing and

externalities of palm oil

biodiesel in Thailand

Silalertruksa, T.,

Bonnet, S., &

Gheewala, S.

2011 Life cycle costing.

Strategic Environmental

Assessment for sustainable

expansion of palm oil biofuels

in Brazilian north region.

de Carvalho, C.

M.

2011 Literature study and

environmental assessments.

Introduction to environmental

impact assessment.

Glasson, J.,

Therivel, R, &

Chadwi, A.

2005 Use of material from previous

editions, drawing on findings of

important reviews, and case

studies.

Environmental Impact

Assessment Review, About the

Journal

Environmental

Impact

Assessment

Review

1980 Review of existing literature.

5.1 Environmental impact assessment methods
We will be presenting the evolution of environmental impact assessment methods that focus

on palm oil and tropical agriculture. The most common and relevant impact assessments for

our analysis, focused on impacts on the environment, are environmental impact assessment
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(EIA) - which the life cycle assessment (LCA) method is often used to conduct - and strategic

environmental assessment (SEA) (Environmental impact assessment review, 1980).

5.1.1 Environmental impact assessment
Environmental impact assessment (EIA) was first introduced in the 1960s, and was formally

established in 1969 in the United States (Glasson & Therivel, 2013). Over the last 50 years,

EIA has grown and gained a family of assessment tools, called impact assessment (IA) or

environmental assessment (EA). These focus on widening the scope, scale, and integration of

assessments, consisting of social impact assessment, health impact assessment, risk impact

assessment, strategic environmental assessment, traffic impact assessment, and more, as well

as associated techniques such as life cycle assessment, multicriteria decision analysis, and

cost benefit analysis (Environmental impact assessment review, 1980: Glasson & Therivel,

2013).

EIA is a tool to assess impacts of planned activity on the environment in advance, which

allows for measures to be taken in order to avoid negative impacts (Glasson & Therivel,

2013). EIA therefore has the potential to deliver on sustainability expectations. The tool did

not initially start out with sustainability as the underlying purpose, however, it has been

extended in many cases to qualify as a sustainability assessment (Morrison-Saunders &

Retief, 2012). EIA has not only received praise. It was in its early years described as issue

driven and flexible, but have in later years been criticised for lacking these qualities and has

in some cases only been used to “tick the box with respect to procedural compliance”, instead

of as a thorough quality control and analysis (Morrison-Saunders & Retief, 2012, p. 34).

With that said, the demand for EIA has been growing internationally. The Rio Declaration on

Environment and Development, that took place in 1992, was an important factor in

promoting EIA (Glasson & Therivel, 2013). The conference laid out an action plan for the

international community on how to achieve sustainable development, including topics such as

biodiversity and deforestation. The environmental impact assessment tool was employed in

nearly all countries in the world in 2012, as 191 out of the 193 members of the United

Nations had in one way or another committed to the application of EIA (Morrison-Saunders

& Retief, 2012). In some developing countries EIA might be the only sustainability oriented

tool employed.
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Different variants of EIA with different criteria have surfaced over the years and the scope

continues to widen and grow (Glasson & Therivel, 2013). Christopher Wood, for example,

presented an EIA evaluation model in 1995, containing 14 core criteria. This model has been

applied to many developing countries, including Indonesia, Malaysia, and Thailand

(Wayakone & Makoto, 2012). There are factors affecting the implementation of EIA in

developing countries and in tropical areas. For instance, data and models suitable for tropical

areas sometimes differ from temperate areas, how countries perceive the significance of

impacts vary, and technology and knowledge may also vary. The roughly charted figure nr 5,

from 2005, demonstrates how the status of EIA can differ in different parts of the world. It

also showcases that the parts of the world known to produce palm oil were not as evolved as

North America and Western Europe in the mid 2000s, while the palm oil industry started to

endure rapid development (Glasson et al., 2005).

Figure 5: Status of EIA systems worldwide from 2005 (Glasson et al., 2005, p. 309)

With that said, EIA can be done in different ways, using different criteria, and is fit to analyse

and evaluate many different environmental impacts. A relevant example is deforestation in

tropical agriculture, specifically the palm oil industry, where EIA in that context is linked to

forest governance through the granting of licenses (Lai & Hamilton, 2020). But EIA is not

always effective. Benin, a country in West Africa, has lost significant areas covered with

tropical rainforests due to the palm oil industry, although the country has had an EIA system
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since 1995 (Glasson et al., 2005). But the EIA practices at the time were impacted by lack of

collaboration and communication between essential ministries, lack of public environmental

awareness, and poverty, which contributed to the lack of effectiveness.

5.1.1.1 EIA development in Indonesia

NGOs have participated in Indonesia's EIA development since the 1970’s as a response to the

high deforestation rates, which is caused by, among others, the palm oil industry. Indonesia’s

EIA was first introduced in 1982, and is often referred to as Analisis Mengenai Dampak

Lingkungan (AMDAL). Indonesia used Canada’s EIA model as a blueprint for AMDAL.

However, Indonesia has struggled to implement it in an effective way. An example of this is

that the AMDAL commission has rejected different palm oil projects, but plantations have on

many occasions received permits regardless (Lai & Hamilton, 2020).

Figure 6: Development of AMDAL regulatory framework (Lai & Hamilton, 2020, p. 4)

5.1.2 Life cycle assessment
The term life cycle is a metaphor that is intended to communicate the importance of assessing

the entirety of processes and steps involved in producing a product or service. The main

reasoning behind using a LCA approach above others, is that it can identify and avoid

situations where impact shifts between life cycle stages, where reduction in the impact in one

process can come at the cost of increased impact in another. LCA was first developed in the

1960s in response to growing environmental degradation and the worry regarding limited

resources. As a response to products having more complex systems and the expanding use of

LCI (life cycle inventory) data and impact assessment methodologies, the first versions of
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SimaPro and GaBi were developed, which are dedicated LCA software that is still widely

used today with newer versions. Changes were also made over time in order to accommodate

for a greater understanding of the interconnectivity between the environment and the social

dimension, which led to even further development with newly emerging LCSA (life cycle

sustainability assessment) studies that consider not only the environmental and social

dimensions, but also the economic (Hauschild, Rosenbaum & Olsen, 2015). Below are some

notable events in the life cycle of LCA methods.

In the case of palm oil, that typically means that it starts with the cultivation of oil palms and

harvesting of fruit bunches, and finally, the production and shipment of the final product,

CPO (crude palm oil) (Silalertruksa et al., 2011). It is more common to assess this as part of a

broader study that focuses on one of the several products that are made using CPO, such as

biofuel. For example, studies, one made by Silalertruksa et al., have found that certain blends

of biodiesel are able to compete with petroleum diesel in cost when taking the environment

into consideration, with ultimately comparable environmental impact. The reason why they

end up being fairly comparable, and part of the reason why biofuel is somewhat mistakenly

understood to be more sustainable than fossil fuels, is that the majority of the environmental

impact from palm oil based biodiesel comes from the cultivation and harvesting of feedstock,

while it is the combustion of petroleum diesel that causes the greatest impact. This difference

in where the impact occurs during a products life cycle illustrates the need to consider the

entire life cycle of a product or service, instead of focusing on specific steps or processes in

the value chain.

LCA results are quantitative and can therefore be used to compare impacts on climate change

between different processes and product systems, and this can also be useful for identifying

the most critical impact variables (Hauschild et al., 2015). The results from LCAs are often

initially complex as all emissions and resources are mapped with thousands of resource uses,

and emissions being considered as part of the first step of the LCA. In the next step these

variables are simplified into more manageable numbers and is done so by using mathematical

cause/effect models to calculate the potential environmental impacts. The quantification done

is based on science and uses measurements and proven casualties as its basis.

LCA can be used in quite a lot of ways and at many different levels of scope. It can be used

to formulate, implement, evaluate, and present policy making and governmental decision
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making (Silalertruksa et al., 2011). Furthermore, it can be used in business at both corporate

and product level to identify both internal and external hotspots and impacts. It is also used as

part of non-state driven market forces and can influence the decision making of individuals.

Put simply, it identifies impact categories and quantifies them, which in turn can be used to

make better plans and strategies across various government, corporate, and societal levels.

5.1.3 Strategic environmental assessment
Many of the European Member States established SEA systems in the late 1980’s. However,

SEA was first introduced in the European Union in 2004, and is being used more frequently

in many countries worldwide (Glasson et al., 2005). It was stated that the application of

strategic environmental assessment (SEA) had grown quickly in 2013. Although few

countries had established regulations of the assessment, several countries developed

guidelines directing how an assessment as such should be implemented (Therivel &

Paridario, 2013). Various definitions of SEA can be found, but a common definition is that

SEA is “a systematic process for evaluating the environmental consequences of proposed

policy, plan or programme initiatives in order to ensure they are fully included and

appropriately addressed at the earliest stage of decision making on par with economic and

social considerations” (Glasson et al., 2005, p. 358).

SEA has been referred to as an important tool when evaluating the environmental impacts, as

well as land use change in regards to palm oil expansion - or other palm oil related plans,

programs, or policies (PPPs)(de Carvalho, 2011). Usually, SEA is conducted before a

potential EIA. SEA expands the operations from the EIA of projects to a strategic level.

Furthermore, SEA provides informed recommendations and earlier strategic decisions

(Glasson & Therivel, 2013). Simply put, SEA can be characterized as a form of EIA for

PPP’s (Glasson, Therivel & Chadwi, 2005).

When SEA emerged, the quality was limited, due to both lack of experience and appropriate

techniques (Glasson et al., 2005). These problems have diminished over time, while others

have emerged. Firstly, many PPPs are vague and unclear. Secondly, the policy process is

dynamic in nature and issues are therefore likely to be redefined multiple times. Thirdly,

since policy is a political process, there is the issue of decision-makers taking their own

interests into account.
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5.1.4 Total economic valuation
The total economic valuation (TEV) approach has become a popular method for assessing the

value of nature. Its approach is based on estimating the total economic value that humans can

extract from an ecosystem (Admiraal, Wossink, Groot & de Snoo, 2013). Put another way,

the approach uses the monetary value of outputs of an ecosystem at a set point in time and

does not focus on the state of the ecosystem. Some argue that this leaves the approach open to

criticism as it concerns itself too much with the economic value for people and ignores the

system in itself. This is not an invalid criticism when it comes to a purely environmental view

of the approach and its application, when viewed in isolation as in without additional

approaches such as LCA, but when the economic state of the ecosystem also plays a major

role, the approach is quite a good one. This does not mean that it is incapable of considering

the environment, but that it might do so in a more or less limited fashion.

Tangible resources such as timber, water and air purification, protection of the watershed,

pollination, soil fertility renewal, protection of wildlife resources, tourism, and climate

regulation can be valued using several different methods such as Direct Use Value (DUV),

Indirect Use Value (IUV), and Non-Use value (NUV), which all contribute to the TEV

(Nitanan et al., 2020). Biodiversity helps to protect ecosystems from state change and does

therefore have economic value to humans as it helps to maintain ecological function, as well

as being important for eco-tourism, as previously discussed (Admiraal et al., 2013).

Our assessment is that total economic valuation is a great tool for assessing the overall value

of an ecosystem in terms of outputs and value to humans. There are certain concerns to how

well it addresses concerns that relate to the long-term sustainability of the ecosystem it is

attempting to evaluate. We believe that these concerns are in part addressed by the various

factors that are considered in the TEV case study that is included later in this paper. Among

these factors are the focus on eco-tourism, which fully depends on the maintenance of the

ecological functions of the Leuser ecosystem, as well as how interconnected the ecosystem is

between the various species and the overall quality of soil, air, and water.
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Chapter 6: Case studies of environmental impact

assessments
In this chapter we present an integrative review. The study has been conducted in a similar

method as the semi-systematic review in the previous chapter, the difference is that the

semi-systematic review was done to provide a wider theoretical background to build the

integrative review on. The integrative review deep-dives into three cases, describing the palm

oil industry through three different environmental impact assessments focusing on three

different aspects of the industry, thus providing a wider and more comprehensive

understanding of the industry and environmental impacts (Broome, 1993).

The transparency of how articles were selected and the integration of research is crucial. The

selection process started out by doing a somewhat random search using different keywords

related to palm oil and sustainability. As we read through various articles and research papers

we found that most of the research done on the topic was done through life cycle studies, and

the literature that we read often mentioned this, and stated that this was the most accepted

method as of today. We then started to search more specifically for life cycle studies, but we

soon discovered two things, there was a lack of studies that looked at the cultivation of oil

palms and the production of CPO in isolation. Most of the studies we could find were aimed

at the energy and/or biofuel sector. This held especially true for Indonesia, which very few

studies used as a geographical location, while Malaysia, as the second largest palm oil

producer, had many more studies based on its palm oil industry. During the entire process we

started by finding articles that seemed relevant based on the headline, then we read the

abstracts, and potentially introduction, to determine further relevance - and finally - we dived

into the articles themselves to determine if it held essential information.

The main criteria we used when selecting cases was the geographical area, preferably

Indonesia but tropical rainforest in the southern Asian basin were suitable substitutions.

Furthermore, we evaluated topical relevance, the credibility of the publisher - such as

ScienceDirect and Sustainability, age, approach, and how the material was presented. The

literature search was done in two databases: Google Scholar (Scholar.google.com) and Oria

(Oria.no). These databases were searched using combinations of the following search words:

life cycle assessment, Indonesia, production cost analysis, LCC costing, total economic
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valuation, LCC, LCA, LCSA, TEV, palm oil, production, tropical agriculture, crude palm oil,

palm oil cultivation.

We have chosen to use an LCSA study in order to highlight the need for consideration of the

impacts of the palm oil industry in a holistic fashion. Our original intent was to complete this

paper using various life cycle studies, but ultimately we could not find a suitable LCC study,

which was important for the economic dimension included in this paper. This led us to search

for another type of study we could use to assess the economic dimension, for which we chose

the TEV of Leuser National Park in Sumatra, Indonesia, which we had used previously in the

paper. We chose this as it provided insight into how economists can contribute in

environmental matters, and because we found the TEV approach an interesting one that

added to our paper by taking a different approach, especially by its implementation of three

different use scenarios. By which we mean that instead of looking at the direct cost of

impacts in isolation without regard for the overall value, it considered the cost of the impacts

in relation to the overall value of the chosen geographical area, here the Leuser National

Park.

LCSA is a rather newly developed approach to assessing environmental impacts. It is a much

more holistic approach compared to LCA, LCI, or LCC studies, which allows for a broader

and more complete picture of the full extent of the environmental impacts. The chosen study

provided good insight into the social, economic, and environmental dimensions in a clear

way, it also presented its data in a smart and creative fashion. The LCA study mainly deals

with the waste material from the production of CPO, which seems somewhat neglected in

many other studies, and with a life cycle approach we found this to be an important and

interesting addition in order to round out the paper.

Final literature sample - Case

Case 1 Case 2 Case 3

Title Visualization of the

Sustainability Level

of Crude Palm Oil

Current state and

environmental impact

assessment for

utilizing oil palm

Economic valuation of

the Leuser National

Park on Sumatra,

Indonesia
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Production: A Life

Cycle Approach

empty fruit bunches

for fuel, fiber and

fertilizer - A case

study of Malaysia

Author Omrat, N. Sharaai, A.

H. & Hashim, A. H.

Chiew, Y. L &

Shimada, S.

Beukering, P., Cesar,

H. & Janssen, M.

Year 2021 2013 2003

Method Life Cycle

Sustainability

Assessment.

Life Cycle

Assessment.

Total Economic

Valuation. Impact

assessment.

Geographical

area

Johor, Malaysia Malaysia Indonesia

Theme A holistic approach

utilizing several life

cycle models as

dimension in order to

determine the

environmental,

economic, and social

impact of crude palm

oil production.

Analysis of the

utilization of empty

fruit bunches for fuel,

fiber, and fertilizer

and their respective

environmental

impact.

A total economic

valuation of the Leuser

Ecosystem under the

three following

scenarios:

deforestation,

conservation, and

selective utilization.

6.1 Case 1: Life cycle sustainability assessment
In order to understand the environmental damage and the economic cost of producing crude

palm oil (CPO), an LCSA model can be used. We chose a LCSA study by Omran, Sharaai &

Hashim (2021) to draw information from, and want to make it clear that case 1 is built on this

source. The study was designed to be a holistic approach and it combines life cycle costing

(LCC), social life cycle assessment (S-LCA), and standardized life cycle assessment (LCA),

into the life cycle sustainability assessment (LCSA). The focus of this paper is the

environmental and economic impacts of the industry, but also how to move in a more
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sustainable direction, which is why a holistic approach, that here also includes the social

impacts, fits well, as social impacts generally influence policy and regulation. The following

section is an extraction of the data most relevant to our own thesis, with some descriptions of

the methodology used for context and better understanding.

6.1.1 Methodology
The goal of the original LCSA study was “to evaluate the level of sustainability of crude

palm oil production in two selected palm oil mills in Johor Bahru/Malaysia” (Omran et al.,

2021, p. 3). The scope of the study was limited to harvesting and production of CPO, both at

the palm oil plantation and at the mill where CPO is refined, where most of the impact

occurs. 1 megatonne (MT) of CPO was used as the functional unit in the study. An overview

of the life cycle of CPO can be found in the original case in appendix nr 1, figure 1.

A data collection sheet was used to gather data from the selected palm oil mills for the year

2019. The data were collected for the following items: consumption of water, fresh fruit

bunch (FFB) crops yield, power consumption from turbines, chemical fertilizers and

pesticides, consumption of energy, diesel and water for the mills processes, quantity of FFBs

transported to the mills and the respective average distances, consumption of diesel, and

waste production included in the crude palm oil production’s life cycle.

6.1.1.2 LCSA scoring system

The three dimensions in the study – environmental, economic, and social - are assumed to

have the same weight, but the indicators for these dimensions have different percentages of

contribution to product sustainability. Inventory data from the dimensions were given scores

from 0 to 4, with an additional differentiation between negative and positive indicators. A

high score, closer to 4, indicates high positive scores and low negative scores, meaning an

overall “better” score.

6.1.2 Results
6.1.2.1 Environmental dimension

The environmental impact that was found, through the Eco-Indicator 99 method, showed that

the most significant environmental factors were from climate change, respiratory inorganics

(substances which cause breathing difficulties), carcinogens (substances that promote
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cancer), land use, and fossil fuels, in both selected mills. The major contributor to the

ecosystem quality impact category in the study was from FFB production at the plantations,

under the land use subcategory. GHG emissions such as CO2 and methane were identified as

the main drivers for the climate change subcategory under the human health impact category.

And lastly, fossil fuels make up most of the resource use impact category. This tells us that

the impacts are quite substantial and varied and that it can be difficult to determine which

impacts to address first.

Mill A had the highest environmental impact in all categories, details can be seen in appendix

nr 1, table 2. The reason for this is that A has both a larger plantation mill and a higher

capacity than B. This means that plantation mill A requires more use of fertilizers, pesticides,

diesel, power, and water to produce the FFB that the mill processes, which then in turn, due

to higher capacity, generates more waste such as shells, fibers, and empty fruit bunches. This

naturally causes more gas emissions as well. We consider the reason behind these higher

costs and impacts to be unclear in this case, despite the costs having been calculated based on

a functional unit. We speculate that it could be a negative consequence caused by larger scale

production, such as pesticides having an exponential effect on the environment, but we can

not find anything conclusive.

6.1.2.2 Economic dimension

It was found that mill A had higher costs in every impact category, see appendix nr 1, table 3,

except for initial investment cost, and in almost all subcategories. The supplementary

material to the study shows that items such as a generator, transport, and machines was the

reason behind the comparatively high initial investment cost for mill B. The higher costs for

mill A is easily explained by the greater size of this plantation mill. It naturally requires more

fuel, manpower, fertilizer, etc., to operate a larger mill with a greater capacity than that of

mill B.

6.1.2.3 Social dimension

The social dimension was aimed at both the workers' satisfaction with their workplace, but

also the local community as a whole and the mill's contribution to the community. For most

of the subcategories the workers satisfaction was around 90% or higher and indicated that

they were generally pleased, see appendix nr 1, table 4 for further details. Most of the

workers were pleased with their tasks and their relationship to their manager, their wages,
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low discrimination and equal opportunity, and social security and benefits. The greatest

source of displeasure was the mill's management of cultural and heritage conservation issues,

where only 68% of respondents were satisfied. There was also a 79.5% positive response to

the local communities’ job opportunities.

6.1.3 Conclusion
The results of each dimension were scored and visualized through a graphical presentation of

the life cycle sustainability assessment (LCSA) results, as seen in figure 7. The old triangle

area, which represents the maximum score, comes out to 6.9, while the new triangle which

reflects the sustainability score, only equals 3.9, or 56.5%, indicating a low sustainability

score. The study concludes that CPO requires considerable work in order to become a

sustainable product, but the authors also note that further applications of the method are

necessary in order to fully assess its applicability. It was found that the production of CPO

contributes to environmental damage primarily from respiratory inorganics, fossil fuel usage,

and climate through land-use. The primary force behind the economic cost was the high

initial investment cost. The social impact was dominated by accident and injury and social

benefits. A detailed scoring card can be found in appendix nr 1, table 8.

Figure 7: “Graphical representation of life cycle sustainability assessment” (Omran et al., 2021, p.

14)
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6.2 Case 2: Life cycle assessment
We chose the Life Cycle Assessment (LCA) study by Chiew & Shimada (2012) as the source

for case 2. Oil palm residue and the usage of it has been a matter of focus in Malaysia,

leading much research on and development to emerge, and we take advantage of this as

Malaysia can be used as a comparable country to Indonesia. The LCA study assesses the

energy consumption and environmental impact of various technologies for utilizing the

empty fruit bunches (EFB), using seven different options for the recycling of EFB left over

from the production of CPO. The study therefore gives us insight into the production process

and utilization of EFB as well as the land-use-effect. This will be useful when discussing the

palm oil industries sustainability as well as alternative sustainable solutions, especially in

reducing greenhouse gas emission.

6.2.1 Methodology
The seven treatment options are: “ethanol production, methane recovery, briquette

production, CHP plant (combined heat and power plant), composting, MDF (medium density

fiberboard) production, and pulp and paper production” (Chiew & Shimada, 2012, p. 110).

The study considered the pre-treatment processes involved in every treatment option, and

then the final disposal of the waste remaining after the processes. The advantages of the

different environmental impacts were evaluated by looking at the allocation of avoided

products within the systems for each technology. Lastly, a sensitivity analysis was performed

using the Eco-indicator 99 method to determine the land-use effect.

The following impact categories were investigated further: acidification, ozone layer

depletion, human toxicity, freshwater ecotoxicity, abiotic depletion, global warming,

photochemical oxidation, marine ecotoxicity, terrestrial ecotoxicity, and eutrophication.

6.2.2 Results
6.2.2.1 Environmental impact assessment without allocation of avoided products

If there is no allocation of avoided products, then composting stands out as the most

environmentally friendly treatment of EFB due to the fact that it has the lowest values in most

of the impact categories. On the opposite side, pulp and paper production is the least

environmentally friendly technology as it has the highest values by far in all of the impact

categories, with eutrophication as an exception.
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Depending on the intended use of the LCA, different treatment options might be considered

as the more favorable choice. If we perceive global warming, acidification, and ozone layer

depletion as the most crucial categories of impact, then an overall review suggests that the

least to most detrimental impact on the environment, in order, comes from composting,

followed by “briquette production, MDF production, CHP plant, methane production,

ethanol production, and pulp and paper production” (Chiew & Shimada, 2012, p. 118).

Composting only emits 22.2 kg CO2e per tonne of EFB, which is less than a sixteenth of the

361.8 kg CO2e emitted from pulp and paper production. Similarly, composting only emitted

0.07 kg SO2e (sulfur dioxide equivalent) per tonne of EFB compared to the 1.38 kg SO2e

from pulp and paper production, which is almost twenty times less.

6.2.2.2 Environmental impact assessment with allocation of avoided products

The environmental impact of each method was also calculated by considering the allocation

of avoided products. Under the allocation scenario, EFB provides no significant benefit in

any of the impact categories when used as an alternative source of fiber in MDF production.

Nonetheless, the CHP plant and methane recovery, when connected to the national power

grid, is in fact favorable in almost all the impact categories. EFB used in composting also

performs well all in all with benefits in five out of the eight impact categories.

The technologies such as CHP plant, ethanol production, briquette production and methane

recovery, that convert EFB into biofuel, are to varying degrees favorable to the environment.

CHP plant, composting, and methane recovery have high potential for reduced effect on

global warming with reduced GHG emission of 218.6 kg, 176.5 kg, and 154.6 kg of CO2e

equivalent per tonne of EFB, respectively. Briquette production and ethanol production

reduces GHG emissions by 44% and 25%, through allocation of avoided products. Yet, pulp

and paper production and MDF production reduction is less than 1%, which is insignificant.

6.2.2.3 Normalization values

CHP plants had good performance and proved to have benefits greater than methane recovery

in seven of the impact categories with normalized values, for which details can be found in

appendix nr 2, table 5. Compared to CHP plants, methane recovery generally provides less

benefits to the environment. CHP plants also perform better than composting by benefitting

more impact categories since it has significant impacts in the three categories; abiotic
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depletion, marine aquatic ecotoxicity, and global warming. MDF production as well as pulp

and paper production are less beneficial treatments due to the high levels of energy used in

the process, the chemicals being used, and emission stemming from the waste treatment.

6.2.3 Sensitivity analysis of land-use-effect
It is assumed that land use will alter habitat size by threatening species with extinction when

humans take over vast areas for agricultural purposes. When measuring the land-use-effect,

we look at the disappearance of species. This is done with the unit of Potentially Disappeared

Fraction of Species given per area per year.

Figure 8: “Land use impact of each technology in Ecoindicator 99” (Chiew & Shimada, 2013, p. 120).

We can see the impact on land use in figure 8, when the implementation of the treatments

convert the land into industrial areas. The benefits for pulp and paper production is clear

when it comes to impact on land use at 2.2 Pt (40 PDF m2yr), compared to the second highest

which is MDF with a minor benefit of 0.3 Pt (6 PDF m2yr). This is due to the difference in

conversion rate from EFB. Although pulp and paper is beneficial in regard to the

land-use-effect, it does not outweigh the fact that it is the least environmentally friendly

option measured by the impact categories, in our opinion.

6.2.4 Conclusion
When evaluating which technology provides the lowest emission results - given the

assumptions used in the LCA study, without considering allocation of products and

by-products - composting came out as the winner, and biriquett was in second place, followed
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by “MDF production, CHP plant, methane recovery, ethanol production, and lastly pulp and

paper production” (Chiew & Shimada, 2012, p. 118). The order is different when allocation

of products and by-products are taken into account, as CHP plant have the least emission,

next, in order, is “methane recovery, composting, briquette production, ethanol production,

MDF production, and pulp and paper production” (Chiew & Shimada, 2012, p. 121). In both

instances, pulp and paper production is the least favorable technology. While composting is

in the top three most favorable technologies in both instances. Lastly, the MDF production as

well as the pulp and paper production have an advantageous impact on land use.

6.3 Case 3: Economic valuation of the Leuser National Park
We chose the study on economic valuation of the Leuser National Park by Beukering, Cesar

& Janssen (2003) as the source for case 3. Despite being protected by its status as an

Indonesian national park, the Leuser National Park on Sumatra was, and is, under serious

threat from deforestation. Ecological functions, that is the dynamic balance and natural

processes, such as water purification, decomposition of wastes, etc, in the ecosystem – started

to decline. The park was host to several animals which face probable extinction. Additionally,

a great number of economic activities in and around the park were also affected. The study

was conducted with a twofold objective to first was to use a systems dynamic model to find

the total economic value (TEV) of the Leuser ecosystem. The second objective was to

evaluate the effects on economic value under deforestation vs conservation scenarios.

The total economic valuation approach is an alternative approach when compared to the more

widely used life cycle methods, when it comes to evaluating the environmental impact and

economic costs and benefits of tropical rainforests. We found this to be a useful tool which

provides a different view for how the impacts of land-clearing in regard to the palm oil

industry can be measured. This alternative approach also provides further insight that can be

used when answering how economists can contribute by taking the environment into

consideration. The greatest advantage that we have found from the total economic valuation

approach is that it provides a long-term estimate of the environmental impacts and their

costs/benefits, in addition to not only considering the impacts that the palm oil industry has,

but also the potential costs and benefits. The case is a bit old but we have previously provided

data that supports the findings. Additionally, since we are more concerned with the approach
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and its applicability in the modern climate, the age of the study does not present itself as an

issue.

6.3.1 Three scenarios
In the deforestation scenario it was assumed that both legal and illegal deforestation would

continue along the trend at the time, as well as harvesting of non-timber forest products

(NTFP). As a consequence, eco-tourism would not be developed and the international interest

in investing in conservation and carbon sequestration funds would decrease. When this starts

to affect the ecological functions, it affects the local community as well. This was also

assumed to be the most likely scenario if everything was left as business-as-usual.

The conservation scenario assumed a complete halt of deforestation with maximum

development of eco-tourism. International investment in conservation funds continues to be

high, while investment in carbon sequestration increases.

Finally, the selective use scenario allows for logging of primary forest at a considerably

reduced rate, with replanting of logged forest being compulsory. This would lead to less

primary forest but the overall forest area remains constant, as it is replaced with secondary

forest. Harvesting of NTFP will be actively developed but the decrease in levels of

biodiversity will lead to a lesser degree of eco-tourism, due to less biodiversity, when

compared with the conservation scenario. The same were expected to occur when it comes to

investment in conservation and carbon sequestration, as well as the ecological functions such

as water supply and flood prevention.

6.3.2 Methodology
A dynamic simulation model was used to evaluate the three scenarios – conservation,

selective use, and deforestation – during 2000-2030. The period was chosen in order to

provide sufficient time for the main environmental impacts to occur, and short enough to

leave room for estimations on future development. They also identified the different types of

benefits and how these were distributed between the various stakeholders, and their regional

distribution. The choice to use TEV was made based on the stated assumption that most

economists agree that the value of natural resources extends beyond only their direct financial
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value. Therefore, the value these resources have are considered in the broadest sense of the

term.

6.3.3 Results
6.3.3.1 Total economic value

When applying the 4% discount rate, the calculated total economic value under each scenario

were US $9.1 billion for the conservation scenario, US $7.0 billion for the deforestation

scenario, and lastly US $9.5 billion for the selective utilization scenario. The annual net

benefits can be seen in figure 9.

Figure 9: “Net annual benefits over time of Leuser National Park” (Beukering et al., 2003, p. 57).

Figure 9 shows that the conservation and selective use scenarios have far greater

socio-economic benefits than the deforestation scenario after 10 years. The reason behind the

initial benefit of deforestation comes from the large revenues from increased logging and

harvesting, as well as the negative impacts of deforestation still being manageable. After the

most lucrative forest has been cut down and only hard to reach forest is left, timber and NTFP

becomes less attractive for logging companies. The declining ecological functions start to

stack up over time, further reducing the benefits of the deforestation scenario. The opposite

happens under the conservation scenario where better utilization of goods and services leads

to greater benefits. Several sectors such as hydro-electricity, tourism, and agriculture also

benefit from the rainforest functioning properly.
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6.3.3.2 Benefit distribution

The Leuser Ecosystem provides many beneficial goods and services and these vary

significantly between the three scenarios. The deforestation scenario notably loses out in all

categories except for agriculture and timber, which is to be expected. For both the

conservation and selective use scenarios we find the most important benefits come from

water supply and flood prevention, and we also find that the selective use scenario greatly

benefits from NFTP. There is also a geographical difference in distribution based on

geographical characteristics, the size of the economy, and the level of dependency on the park

- that we will not go further into here, but which can be found in the original study. See

appendix nr 3, table 4 for details on the distribution.

6.3.3.3 Stakeholders

The group benefitting the most from the Leuser ecosystem is the local community and

therefore their share will grow from the conservation scenario. It is the logging industry that

benefits the most from the deforestation scenario, as expected, but even the wealthy

stakeholders of both the logging and plantation industries are negatively affected to a certain

degree in the long run under the deforestation scenario. They are directly dependent on the

forests for their business and are therefore themselves affected by their own unsustainable

practices which causes decline in ecological services. The local government benefits more in

the short-run vs long-run from deforestation, due to declining taxes - and the international

community benefits greatly from conservation through biodiversity and sequestration, which

is important for developed countries.

The elite logging and plantation industry takes a much larger proportion of the total value

when comparing the deforestation scenario with the conservation scenario, 23% vs 11%. The

considerable power that these two interconnected industries have between them create

extremely high barriers for realizing the conservation scenario. There is a conflict of interest

between the logging and plantation industries, and the local and international communities.

6.3.4 Conclusion
The sensitivity analysis, which tested several crucial parameters, showed that the many

necessary assumptions made did not impact the results fundamentally, and as such they hold.

Total economic value is a proficient tool to assess the welfare changes that the various
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scenarios will have on the Leuser Ecosystem. Besides the various TEV for each scenario - US

$9.1 billion for the conservation scenario, US $7.0 billion for the deforestation scenario, and

lastly US $9.5 billion for the selective utilization scenario – the analysis also reveals that the

benefits are spread fairly equally across the local regencies under the conservation scenario.

Deforestation has the opposite effect, and it is reasonable to assume that this might cause

conflict between the regions, while conservation can lessen that tension. Additionally, by

supporting the underprivileged majority of society, conservation contributes to social and

economic equality.

As a consequence of the strong economic and political power of the logging and plantation

industries, destructive and unsustainable practices continue to ravage the Leuser Ecosystem.

This leads to both the least economically favorable scenario to be the most likely one to

occur, as well as preventing those who are already doomed to be the losers from being

compensated fairly when deforestation continues, to have a chance to recover. The least

preferable scenario both economically and for the environment, is the one most likely to

continue.
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Chapter 7: Analysis
In this chapter we will be discussing information and findings from the previous chapters and

use it to answer our research questions. The first research question focuses on negative

impacts on the environment, while the last two are oriented towards identifying sustainable

solutions. The discussion and the research questions should form a foundation for answering

the problem statement “Environmental impacts of the palm oil industry, particularly in

Indonesia, and how the industry can move towards sustainability”.

7.1 What are the major negative environmental impacts of the current

and expanding palm oil industry in Indonesia?
In trying to assess and understand the environmental damage of the palm oil industry in

Indonesia, we analyse existing literature and research documented in the descriptive chapters

as well as the LCSA case study. In the absence of literature and data from Indonesia,

Malaysia was used as a comparable country.

7.1.1 Evaluation of the triple bottom line
To identify ways the palm oil industry can move towards sustainability, it is important to not

only identify the major environmental impacts, but to also say a few words about the overall

sustainability. However, we emphasize that the environmental dimension is the main focus.

The LCSA study identifies that the practises in the economic dimension at the plantations and

mills are not optimal with today's standard. The social dimension from LCSA is quite good

due to fair salaries, job satisfaction, equal opportunity, and safe and healthy living conditions.

Meanwhile, culture and heritage and job opportunities in the local community drag the score

down. With that said, if we look away from the LCSA study and on to a broader view,

negative impact can be found in the social dimension. For example, the 2015 forest fires in

Indonesia did not only contribute to climate change through GHG emission, it also had a

detrimental impact on lives and caused an estimated 100,000 premature deaths.

The LCSA study concludes that the environmental factors with highest significance were

from climate change, toxic substances, land use, and fossil fuels. The LCSA triangle helps us

understand that there aren't just many different environmental impacts, which are discussed
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later, but the impacts are also significant. The LCA study found that current waste

management practices are outdated and function poorly, having a large negative effect on

both the environment and profits.

There are concerns in all three of the dimensions which reflect the concerns highlighted by

the triple bottom line, reflecting a weak overall sustainability in the industry. With this insight

it is clear that there is potential in all three dimensions.

7.1.2 Cause and implications of deforestation
Indonesia has one of the highest deforestation rates in the world, and we therefore seek to

understand the reason for and consequences of the excessive deforestation activities.

The first and simplest answer to what we investigate is that the natural rainforest is being

cleared out in order to make room for palm oil plantations. The natural forests are essential

for the global climate and help mitigate climate change. The conversion of rainforests for the

purpose of creating palm oil plantations is therefore a significant impact in itself, but it has

also proven to trigger other consequences. It is also linked to climate change, forest fires,

greenhouse gas emissions, and it is a threat to biodiversity and ecosystems, which are further

discussed later. In the case of the Luser ecosystem, we see how long-term sustainability is not

realistic with the current rates of deforestation. Given enough time, the extraction of

resources for monetary gain will end up hurting not only the environment but the

stakeholders motivated by money.

It is important to know not only what the environmental impacts are, but also what causes

and drives them, in order to discover sustainable solutions. Accessible forested lands, higher

prices for agriculture and timber, low rural wages, and opportunities for long distance trade

are stimulators for deforestation. State policies facilitating development of palm oil

plantations makes the matter worse. The power in granting plantation permits is

decentralized, despite the fact that the local government no longer has formal power to issue

permits. This was seen in Central Kalimantan, where hundreds of permits have been granted

in spite of not having formal land release, and in many of the cases where formal land release

has been given, there has been evidence of bribes. Corruption is a widespread problem in

Indonesia, and as we see, the palm oil industry is no exception. Some environmental impacts
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would likely be present no matter how the industry operates, such as the release of GHG, but

the impacts do not have to be major. However, all of the factors mentioned here drive

deforestation and enable unsustainable practises, resulting in major impacts.

7.1.3 Impact on ecosystems
There is undeniable evidence of the decline in biodiversity, but what is the cause of these

disruptions and what are the effects of it?

Through the LCSA study we discovered that a major contributing impact from the palm oil

industry on the quality of the ecosystem was from fresh fruit bunch production at the

plantations, in regard to land use and important factors such as deforestation and chemical

usage in the production process. This is supported by the findings in the LCA case. When the

natural rainforest is replaced with palm oil plantations it reduces the forest’s plant diversity as

well as diversity in animal species and habitat size. Considering that Indonesia holds one of

the world's largest major life zones and contains some of the most biodiverse flora and fauna,

the destruction of its rainforests is a critical problem.

The exact effect of and impact on the environment from biodiversity loss has been hard to

pinpoint. What we have discovered is that biodiversity helps the ecosystem operate normally

and recover faster after shocks to the equilibrium, and is therefore very important. When the

loss of enough minor species starts to stack up, the effects become visible. The mix of species

is complex and simply replanting forest does not bring back the loss of crucial species

necessary for a healthy ecosystem. When one species is lost, it can lead to a decline or

increase in several others, causing a chaotic and unpredictable impact on the local

environment which can stack up and lead to a negative effect on the global ecosystem, and

should clearly be avoided.

7.1.4 Greenhouse gas emission and climate change
The main drivers for climate change in relation to the palm oil industry are, according to the

LCSA study, the destruction of the natural forests and GHG emissions, especially CO2 and

methane. These gases come from deforestation, destruction of peatlands, and production of

fresh fruit bunches.
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The LCSA study showcases, by comparing two plantations of two different sizes, what

elements in the production process cause environmental damage and how much the scale of

the production matters. It was discovered that larger plantations with higher capacity use

more fertilizers, pesticides, diesel, power, and water to produce fresh fruit bunches, creating a

larger amount of waste such as shells, fibers, and empty fruit bunches. This naturally causes

them to have higher gas emissions in the production process. But before the production of

palm oil starts, the plantations require a space to carry out the production process. This is

when deforestation or destruction of peatlands occur.

Burning is a common method for clearing out forests and emits large amounts of GHG.

Forstestburning involves large fires that are challenging to control, especially when the

weather is dry. Intentional fires have therefore, on many occasions, caused accidental forest

loss and emitted significant amounts of GHG. The fact that the daily emissions of GHG from

forest fires was comparable with the daily emissions of the USA in 2015, emphasizes how

damaging deforestation is, especially when done by burning.

With the production of fresh fruit bunches and burning as a method for deforestation

discussed, the most significant GHG emitter must be investigated, namely peatland

destruction. Peatland oxidation is the greatest single source contributing to CO2 emissions per

ha and an estimated 20% of palm oil plantations are located on peatlands. It should therefore

come as no shock that palm oil plantations on peatlands are responsible for more than 100M

tons of CO2e (CO2 equivalent) emissions. The 2.5 gigaton loss in carbon stock in tropical

peatlands since 1990 is highly problematic. Peatland areas used for plantations increased

from 700,000 ha to 2,000,000 ha in the 14 years from 2000 till 2014. These numbers do not

only indicate major negative environmental impacts, but it also indicates future growth, based

on the past growth, implying worse impacts in the future.

7.1.5 Conclusion
We discovered that there is a crucial need for the reduction of major environmental impacts

and that all the environmental impacts discussed are linked. Firstly, destruction of peatlands

and removal of the natural forest means the removal of a natural system that helps mitigate

climate change, as well as creating additional negative effects to the climate and the

environment, through GHG emission, especially through CO2 and methane. Secondly, the
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effect on the quality of the ecosystem mitigated from production of fresh fruit bunches,

through land use and chemicals that reduce forest’s plant and animal diversity jeopardise

some of the most biodiverse flora and fauna in the world, and hinders the ecosystems from

operating normally.

In conclusion, the major negative environmental impacts are destruction of peatlands and the

natural rainforests, resulting in loss of biodiversity, disruption of important ecosystems and

ecological functions, degradation of soil, and significant amounts of GHG emissions.

Accordingly, deforestation, destruction of peatlands, and GHG emissions needs to be reduced

to lessen the environmental impact on climate change, biodiversity, and ecosystems.

7.2 How can economists contribute by taking the environment into

account when calculating profitability, and how can the negative

environmental impacts be measured?
It is well known that money plays an important role in most aspects of modern society, and

the palm oil industry is no exception, nor is how businesses manage resources and interact

with the environment. It does therefore seem like a necessity to be able to put monetary

values on environmental impacts and create more digestible representations of these numbers,

than those often found in existing research papers. This will make them easier to understand

and use when creating governmental or industry policies and regulations. We have chosen

studies that attempt to do this by using life cycle approaches in order to determine a monetary

value that can be used to evaluate the extent of these impacts. Additionally, we used a study

that estimates the total economic value of an Indonesian national park, and how different

logging and deforestation practices will affect this value over time. It is not only the cost of

environmental impacts that needs to be considered. Producing crude palm oil (CPO) does of

course have costs associated with it, and these need to be considered together with the

environmental costs before we can see the entire picture and compare palm oil and palm oil

derivatives, to other products. According to the SEA method, the three sustainability

dimensions that we have included, should be considered as equally important. Another way

of phrasing it is that these three should preferably be addressed together.

When discussing the necessary steps for the palm oil industry to become sustainable, there is

no denying the important role that costs and profits play. Neither the locals of Indonesia nor
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the greater palm oil industry is likely to take any meaningful action towards sustainability as

long as there are greater profits to be made by doing business-as-usual. When economists are

able to present economic arguments for why the various industry actors should focus on more

sustainable practices, that is when we are likely to see meaningful change. It is important that

these figures are presented in ways that are easy to understand, and that underlines that, while

it might be more costly in the short run, investments in environmental sustainability will

equal greater profits in the future, and for a longer time period. Investing in alternative waste

management is an example of how economists can demonstrate that high initial investment in

equipment and systems can lead to higher economic return in the future, while also taking the

environment into account. Tropical rainforests have great economic potential, but the

resources are finite, and sustainability is essential. Environmentally sustainable forestry

practices can lead to greater profits in the long run and be more economically sustainable as

well, while identifying the economic value of rainforests can help in making better plans and

regulatory policies.

7.2.1 The role of environmental impact assessments
One of the primary uses of impact assessments today, is assessing the impact of activities on

the environment prior to the start of the activity. This means that the approach lends itself

well when attempting to predict the potential outcome of any given activity that will affect

the environment. Many environmental impacts are not immediately apparent and might

manifest at a later time, or in some cases after an activity has concluded. Therefore, simply

being content with seeing how things go or monitoring the state of the environment along the

way, is not enough. While EIA has been part of Indonesian system for a long time, the

implementation has been poor. This is stated in the literature by Lei & Hamilton, and our

findings have been similar. The primary advantage of utilizing EIA studies in this thesis is

that despite there being somewhat limited data to draw from, this approach is still the most

used approach which provides us with more data. In addition, we found it to be the most

extensive type of study providing a lot of relevant information that relates to our research

questions.

The lack of EIA articles, especially life cycle studies focused on Indonesia, indicates to us

that there is a lack of transparency and research in the Indonesian palm oil industry. Also of

note, is that several of the studies done on the environmental impact of palm oil cultivation
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and CPO production struggled with finding willing participants among the various plantation

and mill owners, and when they did, the number of plantations and mills were limited. This,

first of all, indicates an unwillingness to cooperate and reveal potential weaknesses in the

sustainability of their processes, but it also limits studies to a degree when they are forced to

work with smaller sample sizes. This does not invalidate the existing literature, but there is

clearly a need for more transparency and there is still a lot of work to be done when it comes

to further research, and in regard to both inventing and implementing better sustainable

practices in the Indonesian palm oil industry.

By using EIA and taking environmental concerns into consideration, we become better at

understanding the environmental losses that are associated with the loss of primitive primary

forest and biodiversity, and can uncover how replanting is not an equal substitution. These

losses can be seen in the evaluation of the total economic value of the Leuser ecosystem, and

having empirical data on this can help with avoiding or limiting potential irreversible losses

in biodiversity. As stated, this loss directly affects important ecological functions and services

such as carbon storing, flood prevention, soil quality, etc. We cannot predict or know all the

various connections that exist in these ecosystems, meaning we cannot simply plant new trees

and assume that everything will go back to normal. Even if we did know, many natural

processes can easily be irreversibly damaged, and would in the best of cases take many years

to restore. Making plans that take the environment into consideration have become an

absolute necessity for creating a sustainable world, which we all know is becoming a more

and more critical concern for humanity. EIA is an effective way to do this, especially as the

empirical data is expanded upon and more research is being done.

7.2.2 Measuring environmental impacts
Since the palm oil industry plays such a large role in the Indonesian economy it affects quite

a large number of people. The industry has been directly connected to a considerable

reduction in poverty in certain regions in Indonesia as well as decreasing the inequality of

development. As it is the poor that relies the most on natural resources and they are also the

ones most impacted when they are being destroyed by the unsustainable practices that the

palm oil industry deploys. It is also important to understand the full value of the natural

resources that remain to the world, from both an environmental and economic perspective.

We can use this understanding to better protect the poor and those that rely on these resources
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the most, and incentivize those who hold power but have few or no concerns beyond

economic gains. This effect on the poor does not appear to be the case when considering

today's literature, given the high LCSA social score, but could be expected to appear in future

literature as the environmental impacts become more evident.

There are many different ways that environmental impacts can be measured, but in general

the two overarching approaches is to look at either how our actions affect the “quality” of the

environment, or how our actions affect the economic value that we can extract from the

environment. These two concepts are of course tightly interwoven with each other as we

explained above since the value we can extract can vary greatly depending on how we treat

the world around us and how natural processes are affected. But not every environmental

aspect is something we want to, or should, extract economic value out of, nor necessarily

something we can extract value from. Protected forests and peatlands still carry immense

value through their ecological functions when they store carbon, produce oxygen, provide

protection from natural disasters, host and nurture biodiversity, etc.

Various sources provide different estimates for how much the palm oil industry in Indonesia

contributes to the environmental impact on the world. It is understandably hard to quantify

and estimate the many potential effects of an entire industry, especially when not all the

various environmental impacts can be quantified and have to be viewed qualitatively; But, the

better we understand these impacts the more we can do to limit them. By tracking the

movement of the palm oil industry and comparing the effects on areas that are vs are not

affected by the industry, we can better predict what will happen in the future, and we can

better understand why and how these impacts occur. These impacts can also be predicted

more accurately by using various models and simulations based on empirical data.

7.2.2.1 Life cycle costing

The LCC (life cycle costing) approach taken in the LCSA study considers the actual costs of

producing the baseline product made from palm oil, CPO. Supported by previous literature

on the subject of the production cost of CPO, they found that the most costly part of

producing CPO is by far the cost of FFB (fresh fruit bunches), which makes up 80%-90% of

the cost. This is important since we are not only concerned with the environmental

sustainability of the industry, but also the economic sustainability. The life cycle approach

tells us that both ends of a product's life cycle matters, and everything in between, so both the
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price of feedstock and how the waste products are managed, affect the overall cost of

producing CPO.

7.2.2.2 Total economic value

A different approach can be seen in the TEV (total economic value) of the Leuser ecosystem.

Here the approach is aimed at determining the value of the Sumatran forest, which is being

destroyed, and it is found that there is actually greater value to be collected from being less

destructive and removing less resources from the forest. When this is taken together with the

fact that there are many areas that are not covered with primary forest, or forest of any kind,

that are suitable for palm oil plantations, we can clearly see that there are better options for

how we use the land areas that already are available to us.

By comparing different scenarios and viewing them through the lens of their economic value

the study manages to not only quantify many of the various resources that are contained

inside the forest, but they also present it in an easy-to-understand way that can resonate with

both decision makers and everyday people. This is something we believe is crucial when it

comes to the palm oil industry, since NGOs and similar NSMD stakeholders play an

important role in trying to make the industry more sustainable, and many of those involved

might not be trained researchers or economists that can understand complicated papers or

what might seem like obscure values for the environmental impacts.

7.2.3 How economists can contribute to sustainability
Smallholders make up a considerable part of the cultivation of palm oil but have smaller

profit margins than large plantations, and often compensate for less effective land use by

increasing the overall area they grow oil palms on. That means that more of the environment

gets destroyed because the smallholders cannot earn the same amount as large plantations

from the same amount of land area. This is caused by a lack of information and training in

proper cultivation and harvesting techniques. We also know that handling waste material and

wastewater is expensive and complicated processes for the CPO production mills.

Implementing better technology could potentially cut costs and reduce GHG and respiratory

inorganic emissions, which could benefit both the palm oil industry and the local

stakeholders. The mill owners save money, obviously, but part of that money could also be

put towards educating smallholders, which would in return mean lower costs for fresh fruit
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bunches as it would enable smallholders to make better use of their land and cultivate it more

efficiently.

While the conservation scenario described in the TEV case is the one that is most sustainable

for the environment in isolation, we cannot afford to ignore the influence money has in such

matters. Therefore, the selective use scenario explained in the TEV of the Leuser ecosystem

case seems like a much more likely scenario in the real world. In addition, it was found to be

the most lucrative scenario among the three, slightly more so than the conservation scenario

and by far more lucrative than following the old rate of deforestation. Palm oil producers

could stop destroying the forests in order to make room for their plantations because these

can be established in less critical places, at the same time they could be investing in industries

that benefit from lessening the deforestation rate, such as tourism, hydropower, and NTFP

(non-timber forest product) harvesting. This would fulfill all the three sustainability

dimensions. The social impact comes into play with how the palm oil industry helps alleviate

poverty and inequality, and since those most affected by the declining health of the

environment are the poor, especially the locals that directly depend on the Indonesian

rainforests.

The TEV study is able to identify several important factors that come into play when one

wants to promote sustainability, and especially when attempting to identify the correct

approach to reach said goal. How the various benefits and detriments are distributed can be

used to appeal to various stakeholders in more efficient ways when we know what affects

each stakeholder, and how significantly it does so. This is an important factor considering

how resource scarcity is a common cause of conflict. It also helps to identify how critical the

various impacts are, and where we should turn our focus in order to address the most

immediate problems. We can use this information to identify both how much damage the

different impacts do in regard to the environment, the economy, and society – and we can use

this information as a part of estimating the costs associated with taking sustainable actions.

7.2.4 Conclusion
We find that there is a strong connection between economic and environmental sustainability

in the palm oil industry, since the economic dimension depends on ecological functions, such

as hydrology, soil quality, etc. We also see that biodiversity is important for the tourism
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industry which depends on biodiversity and critically endangered species in order to attract

tourists. There are also the indirect costs that can affect any industry that relies on

infrastructure, through the destruction of roads, railways, etc., caused by degradation of

natural elements - trees, hills, etc. - that protects man-made infrastructure. All of these are in

various ways connected to the deforestation that in large part is being driven by the palm oil

industry.

Economists can therefore play an important role in moving the palm oil industry in Indonesia

towards a more sustainable future. Firstly, by using tools such as the various EIA methods,

economists can identify the most critical areas affected by environmental impacts, and what

these impacts are. This should be done according to the SEA approach. Secondly, they can

convert the environmental impacts, both positive and negative, into monetary values that can

be both easier to understand for the layman as well as appeal more to certain stakeholders,

especially industry stakeholders. Thirdly, they can determine the value of natural resources,

and how best to use these in sustainable ways that will benefit both the environment and the

stakeholders. Fourthly, they can assist in identifying the various costs associated with

converting to more sustainable practices and determine the potential profit and savings the

palm oil industry can achieve by making these changes. Fifthly, they can help to bridge the

gap between idealism and praxis. And finally, all of the contributions listed above can be

used to make better policies and strategies that incorporate the environment in a way that

benefits both the economic and environmental stakeholders.

7.3 What are the most efficient drivers of sustainable action for the

palm oil industry?
We have identified what the major negative environmental impacts are, including

measurements and costs, and how economists can play an important role in moving the palm

oil industry towards sustainable action, and have in that regard discussed different

environmental impact assessments. When answering the last research question; “What are the

most efficient drivers of sustainable action among palm oil businesses?”, we will first be

discussing different solutions for sustainability, and secondly, the forces driving the industry

towards sustainable action. The topics in this part of the discussion include recycling,

certification and policy, government regulations, consumer awareness, and pressure from

NGOs.
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7.3.1 Sustainable solutions
To move towards sustainability means to move towards “development that meets the needs of

the present without compromising the ability of future generations to meet their own needs”

(Barison, 2007, p. 293). This is attained through balanced plantation and production practices

that benefit the planet, people, and profit. But what is causing the industry to operate in

unsustainable ways generating negative environmental impacts? We discovered earlier in the

analysis that deforestation and destruction of peatlands created major negative environmental

impacts, such as climate change and disruption of biodiversity and ecosystems. The

discovered contributors to deforestation and peatland destructions were, in short summary,

weak law enforcement, corruption, decentralization of power, accessible forested lands,

higher prices for agriculture and timber, low rural wages, and opportunities for long distance

trade. These are therefore examples of what is keeping the industry from sustainable practises

and of what should be improved. However, there are limitations to what can be done

realistically, at least in the near future.

7.3.1.1 Reducing GHG emission through recycling

We identified in the LCA study that the production process and utilization of empty fruit

bunches left over from the CPO production have a great impact. Finding sustainable solutions

for recycling of the empty fruit bunches means finding solutions for a more sustainable palm

oil industry. We specifically look at options for reducing GHG emissions, which is a major

negative environmental impact of the industry.

Without allocation of avoided products, composting was, out of the seven treatment options,

an excellent option for recycling, as it had low impact in most of the categories and only

emits 22.2 kg CO2e, per tonne of EFB without allocation of alternative products. To put that

into perspective, the emission is only 1/16 of the emission from pulp and paper production.

With allocation, CHP plant was the best option as it reduces the GHG emission with 218.6 kg

per tonne of EFB. Palm oil producers should evaluate which alternative fits best for them

based on their level of allocation of avoided products. With that said, we should determine an

option that works well both with and without allocation of avoided products. The

technologies that had high potential in both instances were composting and briquette

production. On the other side, Pulp and paper production was the least favorable technology

64



in both instances, and therefore appears to be inadequate, although it has a positive effect on

land-use and contributes more to the reduction of habitat size compared to the other treatment

options. However, other factors should also be considered since the LCA study did not

include machinery, infrastructure, emissions from the palm oil mill, or palm oil plantations.

7.3.1.2 Reducing deforestation and peatland destruction

The next subject of discussion is reduction of deforestation and peatland destruction, mainly

through monitoring, certification, and policy. We know that illegal deforestation occurs due to

weak law enforcement and inadequate monitoring. Indonesia's weak law enforcement should

be considered for improvement as it helped Brazil a great deal in reducing deforestation. The

reasoning behind Brazil's temporary success lay in their monitoring strategy, allowing them

to observe illegal deforestation and then making forested lands less accessible. This could

however be a challenge for Indonesia due to their decentralized power and corruption. But

the government did commit to reducing deforestation in 2019, thus reduction of the

deforestation rate may still appear. The biggest barrier for this change to occur is the active

opposition from the elite industry, as we discovered in the TEV case.

Policy and certification is a topic of interest when discussing the major negative

environmental impacts of the palm oil industry and might work where law enforcement does

not. Certification is supposed to stimulate sustainable production of palm oil and assure

stakeholders that the palm oil was produced in a sustainable manner.

7.3.1.2.1 Certification and reduction of negative environmental impacts

Now we will be discussing how effective certification and policy is and has been at reducing

negative environmental impacts. In the last part of the discussion, we consider if certification

can push the industry towards sustainability.

There is a clear difference between creating and planning certification systems and policies

versus implementing them efficiently. The real effects of certification and how well it really

works to fight deforestation in Indonesia is unclear. Various European countries had the

intention of only importing RSPO certified palm oil, RSPO has certified 12% of the world's

palm oil, and 74% of the refinery capacity in Indonesia operates with NDPE policies. Despite

these numbers, the deforestation rate is still high. This indicates that policies and certification

systems have failed to identify and eliminate sources of palm oil that have links to
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deforestation. This might be a consequence due to the lack of required information to

determine whether their suppliers are compliant with the policies and certification systems.

RSPO has stated that they have very strict sustainability standards and it can therefore be

challenging and time consuming to implement them in an effective way, and we have

identified a need for increased transparency and accountability from the plantations. Perhaps

this is an issue with some or all of the policies and certification schemes, explaining to some

extent the lack of efficiency. ISCC emphasizes transparency and supply chain traceability in

their certification scheme, which might be a reason for them being one of the world's largest

certification systems. ISCC has GHG emission savings as one of their main criteria, which is

important in minimising major negative environmental impacts. But the effectiveness of

ISCC is uncertain.

Government regulation is complex and its effectiveness in the industry and on the

environment very much depends on intent, formulation, implementation, enforcement, and

competing regulations. Government regulations might have higher potential than voluntary

standards. However, transparency is important in both instances, but compliance is harder to

attain in voluntary systems. Furthermore, since the non-state market driven certifications

chems are voulatary, and it is the certification provider or third party actors responsibility to

follow up, there are no inherent consequences of not complying with all of the guidelines in

place, which would likely have a negative effect on compliance and effectiveness.

A normal standard for certification schemes to implement is the ban of fire as a deforestation

method in order to avoid accidental and excessive forest loss. It is however unclear if

certification has a direct effect on deforestation. Figure 4 in chapter 3 showcases a decrease in

the mean deforestation and forest fire rate. At the same time fire rates have increased in

certified plantations in the last years, but not as much as in the plantations that have never

been certified where the mean fire rate increased drastically. This could be due to certification

systems being uneffective, more plantations obtaining certification, dry weather, or all three.

Nonetheless, the graph suggests that certification does assist in reducing deforestation and

forest fires compared to non-certified plantations.

Certification systems and forestry regulations recommend developing palm oil plantations in

unforested areas or on abandoned mineral land instead of destroying forested areas and
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peatlands, as a solution to deforestation. This option should be considered as there was 17 to

26 million ha of available land in Indonesia in 2016 declared as suitable for palm oil

plantations. Still, palm oil plantations are not utilizing the available land and continue to

destroy the natural forests. The reason for plantations not using available land could be due to

transportation costs and accessibility.

Regardless of the positive effects certification may or may not have, we should discuss the

possible negative effects as well. In a country troubled by corruption, there will likely be

those who exploit the system, regardless of the fact that it was put in place to promote

positive change. This is where the concept of greenwashing is relevant. It is mostly older

plantations gaining certification, more specifically those plantations that do not have any

natural forest left to destroy. Certification in regard to deforestation does therefore say little

about the plantations sustainability in that context. Certification does not have much use

without enforcement and follow-up, and can actually be damaging by painting a false picture

of the degree of sustainability.

7.3.1.3 Conclusion

First, a major negative environmental impact identified was GHG emission. Composting and

briquette production proved to be a sustainable way of managing empty fruit bunches left

over from the production process that emits little GHG, and should be considered. Solutions

discussed for reducing deforestation and peatland destruction were firstly improvement of

forest law enforcement and monitoring, as Brazil did.

Moving on to a subject in a seemingly better position to improve and be implemented,

namely certification and policy, which might work where law enforcement does not. It is

understood that the impact certification has on sustainable production is unclear, due to the

fact that it is widely debated and that various sources report quite different results. It should

be noted that policy and certification systems do have some positive effects and potential,

although the effects and reduction of deforestation has not been substantial. Certification has

the potential to reduce deforestation and peatland destruction if palm oil plantations complied

with their recommendation to grow palm oil on available mineral land instead of in forested

areas.
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We do not know how the industry would look without certification systems and we can't deny

that setting rules, boundaries, and following up on these could generate results. It is clear that

improvements and adjustments are needed, especially in regard to enforcement and

transparency. Holding actors in the industry accountable by demanding transparency through

consequence maps from palm oil suppliers and generally improving transparency systems,

such as what is being done in the NDPE policy scheme, would be possible improvements.

7.3.2 Drivers for sustainable action
Now that we have discovered some possible sustainable actions and how they can reduce

negative impacts on the environment, we need to discuss the drivers for these actions. Various

drivers can be identified, such as awareness of unethical practises and certification.

7.3.2.1 Awareness challenges the industry

Awareness has many different positive impacts regarding sustainability, which has to be

discussed from two perspectives, consumer awareness and awareness from other

stakeholders, such as NGOs and the government. These actors are important, as it is clear that

the palm oil industry will not move towards sustainability on its own initiative. With the

increasing environmental awareness over the last few decades, several empirical studies and

models such as EIA have emerged, providing knowledge and further enhancing awareness. In

this regard, AMDAL has been one of the positive developments in Indonesia, caused by

awareness.

Consumer awareness has been a powerful force with the rise of social media and the

development of cancel culture. Consumers can through this force challenge industries and

companies, including the palm oil industry. This has an effect on the reputation of palm oil,

which may lead people to boycott palm oil through social media trends. Loss of reputation is

hard to recover from, and should therefore be taken seriously by actors in the industry. If

palm oil is cancelled or boycotted by consumers, and companies using palm oil as an

ingredient in their products switch to other plant oils, it will have a significant effect on the

industry as well as Indonesia's economy. Loss of reputation can therefore be detrimental and

can be seen as a cost, and it will influence companies cost-benefit analysis.
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If consumers demand sustainable palm oil and are willing to bear the extra costs of producing

a sustainable product, actors would in theory profit from satisfying the demand. Consumers

are generally willing to pay a premium for sustainable products, likewise willingness to pay

generally decreases with unethical behaviour. Hence, palm oil producers might not increase

their profits by moving towards sustainability, however, they would prevent loss of profits by

preventing loss of reputation and customers.

We conclude that the effect of consumer awareness can be significant, but who encourages

consumer awareness in the palm oil industry? This brings us to our next point, namely NGOs.

Different NGOs have been criticizing the palm oil industry for a long time and spread

awareness to consumers through large informative campaigns which appeal to consumers'

emotions. Greenpeace’s viral Rang-tan video heavily incorporated pathos into the video to

convey the message in a compelling and memorable fashion. By spreading awareness, these

NGOs put pressure on actors in the industry. However, the change has to be accomplished in

the supply chain, which is not something that can be done by consumers and NGOs alone.

With that said, some change has and can arguably be achieved. Greenpeace's boycott of

Nestle, which forced them to apologize and take sustainable actions, showcases the power of

NGOs and consumers through boycotts.

7.3.2.2 How effective is certification as a driver towards sustainability?

The greatest argument for adopting certification is external pressure and mandatory

regulations. The demand for sustainable palm oil and pressure from consumers and NGOs

has led various certification schemes to emerge, such as RSPO which was created as a

reaction to NGO campaigns, and includes concerned stakeholders throughout the value chain.

Although the effectiveness of certification is unclear, we can still discuss how certification

works as a driver towards sustainability. The concept of certification schemes are important

as they are supposed to provide information to consumers and companies on which suppliers

have sustainable practises, as well as holding them accountable.

The increase in voluntary certification schemes and demand for certified palm oil forces the

industry towards sustainability. Companies can simply be cancelled if they do not use

certified products, which Cadbury and Nestle are examples of. The two companies issuing

apologies and changing their behaviour was a shift towards sustainability in itself, but it also
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strengthened consumer awareness and pressure on the industry, by putting pressure on

companies using palm oil in their procuts, which in turn puts pressure on palm oil producers.

Wilmar used the concept of sustainable palm oil to build their reputation. The CEO

responded to criticism and then used it as an opportunity to promote sustainable palm oil and

create a trend of companies integrating NDPE policies into their supply chain. The CEO

argued that it was possible to produce palm oil while still protecting the forests and

contributing to development in palm oil growing regions, including Indonesia. Since Wilmar

is one of the world's biggest trade companies, it impacted many other major trading

companies to implement the same policy. Although the success was limited, it still

demonstrates how actors in the industry can move the industry towards sustainability. When

more and more companies switch to certified palm oil, as a reaction to criticism or to avoid

ending up with a loss of reputation, such as with Nestle and Cadbury, it will likely send a

message to the palm oil supply chain, including the plantations. Palm oil suppliers, like any

other business, strive to generate profit and will therefore strive to satisfy their customers.

Ergo, there exists pressure from consumers, NGOs, and certification schemes affecting the

industry.

But certification may also hinder the drive towards sustainable action. Indonesia's

government formed ISPO as a response to international criticism. The establishment of ISPO

could also be due to displeasure with NGOs creating certification and policy ment to regulate

the industry. However, corruption in Indonesia drove the palm oil industry towards

expansion, which was a reason for the rise of NGOs in the first place. Competition in the

market of certification schemes may be seen as a positive component. However, ISPO has on

one side led some to question the authority of voluntary international standards, and on the

other side made some concerned that the government seeks to present an outward front to

combat criticism without implementing sustainable action. This can be reflected in AMDAL

which has had some effect, but has still not been implemented in an effective way.

Greenwashing through certification and the government's promises of change without real

sustainable implementation or follow up, can actually damage the push for sustainability, as it

gives a false impression of sustainability, tricking consumers and making them less aware.

This might lead consumers to believe that further action is unnecessary or not as crucial.

Consequently, there are relevant NGOs investigating the different certification systemes and
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sharing information with the public. Greenpeace has on several occasions accused RSPO of

questionable behaviour, forcing them to improve.

Some companies eliminate palm oil from their products entirely, regardless of certification, in

fear of scrutiny. This affects the palm oil industry which is vital for improving conditions in

Indonesia, and there is a concern that certification and its strict standards can dismantle

plantations, especially smallholder plantations, and slow down growth. The practicality of

certification in changing the industry without negatively affecting the lives that depend on it

is hard to determine. There is a risk of hurting the economic growth in Indonesia through the

palm oil industry by moving towards sustainability too fast, but also by moving towards

sustainability too slow.

There is the positive aspect, where certification has high potential when implemented

effectively with the intention of reducing negative environmental impacts without halting

Indonesia's growth. Then there is the negative aspect, where certification is not always

implemented effectively, thus creating a false image of sustainability. Furthermore, there is

valid concern regarding the practicality of certification. Hence, we see that there are forces in

respect to certification pushing and halting the drive towards sustainable change.

7.3.2.3 Challenges in reaching sustainability due to certification costs

Costs and barriers related to certification is arguably a factor as to why certification has some

negative consequences. Given the assumption that certification has potential for reducing

negative environmental impacts, and that the potential of certification is greater than the

negative considerations, discussing the costs of certification is highly relevant when deciding

if it is halting the shift towards sustainability.

We concluded that consumers are usually willing to pay a premium for sustainable and

certified products, but there needs to be a sufficient demand and their willingness to pay has

to exceed the costs related to certification. Each link in the supply chain has to comply with

the certification standards, meaning that certification needs to be financially attractive for

each of these links in order for them to voluntarily meet the sustainable standards. We have

found that premium prices of certification is a potential financial benefit as it has been shown

to generate up to 21% higher revenues from sales, and that it also provides opportunities in

different markets. At the same time, certification has also been shown to create loss of net
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income up to 8% per hectare the first year. Indicating that certification is usually not

financially attractive in the start-up phase.

Furthermore, it is more challenging for smallholders than large scale companies to achieve

certification as they dont have the same means to meet the start-up costs of certification or

other costs related to certification. Overcoming barriers regarding costs, access to financial

means, availability of legal documents, and acquiring and improving knowledge and skills,

can be challenging for many companies and especially smallholders. This halts the drive

towards sustainable action, since smallholders in Indonesia produce over one third of the

palm oil. To become certified, the links in the supply chain need motivation and financial

means to overcome the initial loss in net income.

These high start-up costs and many barriers could certainly be a factor as to why certification

standards are not met or implemented effectively. If smallholders had motivation and

assistance in the start-up phase, the negative aspects regarding poor implementation, creating

a false sustainable image, and issues regarding practicality, would be reduced.

7.3.2.4 Conclusion

It is clear that awareness from consumers, NGOs, and the government is important and has a

positive effect through pressure, especially since it is clear that the palm oil industry will not

move towards sustainability on its own initiative. Although, there are limits to what their

influence can do in the short run.

Certification has potential when implemented effectively with the intention of reducing

negative environmental impact without halting Indonesia's growth. There are forces in regard

to certification pushing and halting the drive towards sustainable change. Certification seems

to have higher potential for positive impact than negative impacts on reducing negative

environmental impacts and increasing sustainability in the industry in the long run. The

greatest argument for links in the supply chain to adopt certification is external pressure and

mandatory regulations. The increase in voluntary certification schemes, demand for certified

palm oil, and companies switching to certified palm oil, forces the industry towards

sustainability. Actors in the Indonesian palm oil industry might not increase their profits by

moving towards sustainability, however, they would prevent loss of profits by preventing loss

of reputation and customers. Lastly, we emphasize that certification has not shown significant
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results, but it has the potential of preventing poor implementation, creating a false image of

sustainability, and issues regarding practicality, if the start-up phase and barriers were more

manageable, especially for smallholders.
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Chapter 8: Conclusion
We have through the thesis aimed at presenting information that relates to and provides useful

insight into the palm oil industry and Indonesia, and the surrounding elements that both affect

and are affected by the industry. Our goal has been to assess the current state of the industry

and to provide further elaboration on the impact it has on the environment. Additionally, we

wanted to provide insight into what we consider as the necessary steps going forward in order

to achieve a sustainable industry in accordance with the triple bottom line, that can support

both the environment and the various stakeholders.

Firstly, we have found that the biggest problem from an environmental point of view, is the

high rate of deforestation and clearing of peatlands in order to make room for palm oil

plantations, and the high amounts of GHG released during this process as well as during the

production of CPO. Clearing of forests, especially primary forest, and peatlands, causes a

series of negative impacts that include GHG emissions, degradation of soil and its many

consequential impacts, loss of biodiversity, release of respiratory inorganics, and loss of

natural protection against natural disasters.

Secondly, there is a strong connection between environmental and economic sustainability,

especially in poor countries and regions. This means that economists can play important roles

when moving towards a sustainable palm oil industry in Indonesia. They contribute by

quantifying environmental data and converting it to monetary values which is easier to

understand for many stakeholders, and are more interesting for some. They also contribute by

further detailing the most critical environmental impacts and identifying processes that can

reduce costs and negative environmental impacts. Economists can therefore contribute to all

the steps required for attaining sustainability. They can do so by providing models and

estimates of values and environmental impacts that should be used for evaluating plans,

strategies, and policies that relate, in any way, to the environment. And finally, they can

contribute by evaluating the actual results when such plans have already been put into motion

or have concluded, generating empirical data which can be applied to future projects.

Finally, various sustainable solutions were identified in the discussion, but the main issue lies

in the lack of motivation and poor implementation of sustainable solutions, stemming from

financial barriers and concern of slowing down the economic growth. Certification was a
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considerable topic of discussion and we concluded that certification has potential when

implemented effectively with the intention of reducing negative environmental impacts

without halting Indonesia's growth. The increased awareness in the industry, specifically from

consumers and NGOs, as well as an increase in the number and size of certification schemes,

are identified as the main forces with the highest potential for moving the industry towards

sustainable action.

In assessing and applying the three different case studies LCSA, LCA, and TEV - and using

the results from all three in our discussion and conclusion - we have contributed with a new

conceptual model. To further explain, we have, instead of going in depth on one EIA,

provided a wider and more comprehensive understanding on different environmental impact

issues in the palm oil industry and in Indonesia, which is something we have not found in our

literature search. This method provides a holistic conclusion based on more holistic research.

8.1 The path forward for the Indonesian palm oil industry
The way forward as we see it, has to start with the stakeholders that are furthest away, the

consumers and NGOs. Both the government and the industry leaders have shown themselves

to be unwilling and incapable of making meaningful sustainable changes, while the

smallholders and plantation workers cannot afford, nor have the knowledge required to

become more environmentally sustainable, despite it being more profitable and economically

sustainable in the long run.

When consumers and NGOs demand sustainable palm oil and boycott palm oil products, the

producers will have to follow suit, and will be forced to implement more sustainable

cultivation and production processes. For this to work however, there needs to be better

oversight and enforcement of sustainable certification schemes. At the same time, the

government is strongly incentivised to support this change with policy, regulations, and

stronger enforcement of said changes. The government should also offer training for

smallholders, who are important for the national economy, so that they can use the land area

they occupy more effectively, reducing unnecessary land-clearing.

This change needs to be based on empirical data and address the most critical areas first,

which is deforestation of primary forest and clearing of peatland, as well as outdated and poor
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production processes and waste management, which causes high emissions of GHG,

destruction of soil and hydrology, and harmful particles. There are both economic and

environmental advantages to implementing sustainable practices such as better waste

management and waste-water treatment which will pay off over time, despite some high

initial costs, so these should be implemented where possible, especially in the private and

government owned plantations who are more likely to have sufficient capital to do so.
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Appendix
Appendix 1: Case 1: Life cycle sustainability assessment
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Source: Omran, N. Sharaai, A. & Hashim, A. (2021). Visualization of the Sustainability Level of

Crude Palm Oil Production: A Life Cycle Approach. Sustainability, 13(4):1607.
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Appendix 2: Case 2: Life cycle assessment
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Source: Chiew, Y & Shimada, S. (2013). Current state and environmental impact assessment for

utilizing oil palm empty fruit bunches for fuel, fiber and fertilizer - A case study of Malaysia. Biomass

and Bioenergy, vol 51, 2013, p. 109-124. https://doi.org/10.1016/j.biombioe.2013.01.012
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Appendix 3: Case 3: Economic valuation of the Leuser National Park
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Source: Beukering, P. Cesar, H. Janssen, M. (2003). Economic valuation of the Leuser National Park

on Sumatra, Indonesia. Ecological Economics, 2003, 44(1), 43-62.
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Appendix 4: Discussion paper - Trym Skiebe Alsaker
Responsibility in business
I will here discuss the topic of responsibility as a general concept, but also in relation to my co-written
master thesis on the topic of the environmental impact and sustainability in the palm oil Industry in
Indonesia and Malaysia. The following discussion will be laid out starting with a brief explanation of
the thesis, an introduction to the concept of sustainability, then some relevant theoretical data which
combines theory on responsibility with that from the case, the concept in relation to the research
questions, and finally a discussion and conclusion based on the presented data.

Our case
The palm oil industry has experienced exponential growth over the last four decades and has
brought with it economic freedom and poverty alleviation for millions of people. It is easy to grow in
tropical rainforests and provide high yields. It has been a vital part of growing the Indonesian
economy and contributes a considerable amount to the country's agricultural GDP. Palm oil in itself is
a versatile product which is used in a waste array of different products which spans across categories
such as food, biofuel, cosmetics, and cleaning products. But another effect the palm oil industry has
had has been environmental destruction and the release of high amounts of greenhouse gases. We
have in our master thesis aimed to assess the extent of the environmental impact the cultivation of
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oil palm and the production of crude palm oil have had. We have also aimed to assess who the
drivers of this more or less unchecked destruction are, and who are the ones fighting to stop the
further destruction of both the tropical rainforests in Indonesia and the global climate. Our ultimate
goal has therefore been to contribute to the conversation around how the Indonesian palm oil
industry can move in a more sustainable direction. We do so by exploring the following questions: 1.
What are the major negative environmental impacts of the current and expanding palm oil industry
in Indonesia? 2: How can economists contribute by taking the environment into account when
calculating profitability, and how can the negative environmental impacts be measured? 3. What are
the most efficient drivers of sustainable action for the palm oil industry?

Introduction
Responsibility is one of those concepts that can be easy to define but still leaves behind thousands of
questions that need to be answered. A simple definition of the word responsibility is the obligation
that we as individuals have to the world and the people in it. But what does it mean to be
responsible? To whom do we owe what level of obligation? Who decides when that obligation has, or
has not, been fulfilled? As the only beings possessing an understanding of the individual self and
morals, humans are the only ones who can be expected to bear responsibility. What is considered
responsible will differ between different individuals in different situations and is always subject to
change as we change. When we extend this concept beyond individuals and apply it to an industry
such as the palm oil industry in Indonesia, we also complicate the questions surrounding
responsibility further, and we create even more questions than before. Now there are a whole host
of various actors that affect others and are in turn affected by them.

The various actors are as discussed in the thesis the industry itself which includes both large
multinational companies and poor farmers with hardly enough to survive, anyone who works in the
palm oil value chain, the countries where the industry operates, and the entire world as both
consumers and people being impacted by the environmental damage caused by the industry. Many
people depend on the palm oil industry to various degrees in order to make money and even to
survive, while the entire world could depend on the industry indirectly as a considerable contributor
to climate change. Should the palm oil industry even feel, if we even consider a corporate structure
as being able to feel, responsibility towards those who urgently and directly rely on it to survive, or is
the global climate a more serious concern so the industry should act responsible in a way that is in
line with this problem? Perhaps the answer is neither, and the sole responsibility of an industry lies in
the various organizations that exist within it and their shareholders that expect their investments to
be managed in a profit maximizing way.

Views on responsibility - Friedman
Milton Friedman is among those who argue for the latter assumption made above. In his essay, A
Friedman doctrine – The social responsibility of business is to increase its profits (1970), Friedman
argues that corporations in and of themselves do not carry any responsibility beyond that creating,
growing, and sustaining profits, as responsibility is something only humans can have. If a corporation
does take responsibility in any shape, way, or form, then that is a consequence of the choices made
at the individual level. He also argues that corporations may very well use social responsibility as a
cloak to shield themselves from criticism. The problem as he sees it is that the cloak hides the true
intentions of the organization's leaders and might cause harm to the movements they pretend to
support out of a social responsibility, but the true intention is still to make greater profits. Examples
of this can be found in the palm oil industry in several ways.

The first is how most of the certified plantations, meaning they have committed to “no deforestation,
no peat, no exploitation”, are older ones that contain little to no native forestry left anyways
(Carlson, Heilmayr, Gibbs, Noojipady, Burns, Morton & Kremen, 2018), meaning the certificate neatly
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fits into Friedman’s concept of cloaking. Another example is the criticism that Greenpeace has had
for the Roundtable of Sustainable Palm Oil (RSPO), a palm oil certification NGO, which Greenpeace
called out on the grounds that certified sustainable palm oil is a con (Young, 2019). This touches
upon a rather complex philosophical question about whether it is the outcome or the means that
matter, but without trying to answer that in general, I would argue that they do not in the case of the
palm oil industry. The reason why is because there is even a debate about whether palm oil can truly
be sustainable, and regardless we can see that it has been used to mislead the public in order to
achieve higher markups on palm oil. An example from the logging industry showed that FSC certified
timber could get as much as 15-25% more at auction when compared to non-certified timber
(Conniff, 2018).

Views on responsibility – Carroll
Archie B. Carroll argued in his 1979 paper, A Three-Dimensional Conceptual Model of Corporate
Performance, that social responsibility is one of four obligations that businesses have, and even
reference Friedman’s paper as forceful and the originator of the real debate around corporate
responsibility. In Carroll’s view it is economic and legal responsibilities that are the absolute
requirements for a business to operate in a market, and that the ethical and discretionary (voluntary
philanthropic activities that a corporation takes with no direct financial payback) responsibilities can
offer anything between no benefit and massive success. By aligning industry or corporate goals with
that of social issues such as the environment, one can increase one’s own standing among the
consumers and receive financial benefits in the form of new and more loyal customers.

Carroll also points out that these four concepts often overlap with each other and that you can
achieve success in regard to another responsibility when fulfilling another. His example is that you
can achieve economic success by motivating workers, which could mean higher productivity, through
ethical and discretionary means. In the palm oil Industry, the most fitting example that could
demonstrate what that looks like is the correlation between increased awareness and boycotts of
palm oil by consumers (Hutabarat, Slingerland, Rietberg & Dries, 2018; NG, 2020), with the
emergence and growing demand for certification schemes in the industry. Since a loss of reputation
can be viewed as a cost for a company (Brandi, Cabani, Hosang, Schirmbeck, Westermann & Wiese.
2013), it would be unwise and could come at an economic cost for the palm oil industry, and those
who in turn use palm oil in their products and services, to disregard the responsibility that is being
forced upon them by the market.

Responsibility applied to the thesis research question
In the thesis we used the triple bottom line definition of sustainability which argues that
sustainability is made up of an equilibrium between people, profit, and planet. We also include the
definition made by Herman Daly, which paraphrased, says that the use of renewable resources and
release of pollutants, should not exceed their renewal limit or the development of new sustainable
technologies and the assimilative capacity of the environment (Elkington, J. 1999). With the total
economic valuation (TEV) of the Leuser ecosystem in Indonesia (Beukering, Cesar & Janssen, 2003)
which we used as a case study in our thesis, we provided data that supports the statement that these
three concepts are related and influence each other. The case illustrated the relationship between
the environment and economic profits especially well. The most lucrative methods for utilizing the
ecosystem were those that took the most care to not cause harm to the environment, and they were
both more economically and environmentally sustainable.

This does imply that the most responsible and ethical path would be the more sustainable one.
However, the problem is that while the long-term economic benefit is greater by aligning one’s own
business practices with environmental responsibility, it can be costly in the short run, which could
impact various stakeholders, especially poor farmers and workers at oil palm plantations. We can see
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this type of argument permeate much of the discussion on the global climate and who we should
hold responsible for enacting the necessary changes required to curb climate change. As an example,
we know that China and India as highly populated countries with rapidly growing economic
development are only expected to release more and more greenhouse gases over the coming years.
We also know that most of the greenhouse gases that have already been released into the
atmosphere have been caused by the western world both during and after being established as a
modern developed part of the world (Kroeze, Vlasblom, Gupta, Boudri & Blok, 2004).

As stated this leaves a question about who holds the responsibility of reducing future emissions,
since these and most of the world's developing countries depend on technologies that use
non-renewable resources. Since it is developing countries that release the most greenhouse gases
currently, should they be burdened with the responsibility of reaching the world's climate goals? Or
is it the western world which releases less gases but is the originator of the state of the environment
today? The ethical problem with trying to place this responsibility on developing countries comes
primarily from how these countries can have great numbers of people who live in poverty and
literally cannot afford or have the option of more sustainable choices.

When we discuss how economists can contribute by taking the environment into consideration, we
uncover that one of the ways they do so is by identifying the most critical sources of impacts and the
level of impact. This can be used to create more specific identification for which impact sources we
should address. With this in mind it would be easier to say that perhaps the shipping industry, which
is one of the greatest single sources of CO2 emissions (Wan, Zhu, Chen & Sperling, 2016), should be
one of the first to be held responsible for its emissions and should be one of the first areas that are
targeted.

If we step away from the discussion of whether or not corporate entities can or should carry
responsibility and worry about ethical implications, then those that contribute the most to negative
impacts on people and nature should be the same that are held responsible first, given that we
accept this stance. The palm oil industry in Indonesia is a major driver of deforestation, and other
negative environmental impacts that result from it. But here we also find the same ethical challenge
as above, some of the most impactful drivers are the large multinational corporations that makes up
a considerable portion of industry, but also the often poor smallholders which contribute around 1/3
of the feedstock used in the production of crude palm oil, despite them taking up closer to 40-50% of
the land area used for oil palm cultivation, due to poor cultivation and harvesting practices, leading
them to destroy more forest to compensate (Jelsma, Woittiez, Ollivier & Dharmawan, 2018).

Conclusion
I think that in the time since Carroll, Friedman, and several others, first started the debate around
corporate responsibility, that the world has changed a great deal when it comes to the power and
impact that corporations have over people and the environment. I would argue that we all carry
responsibility to the world around us and that we should feel somewhat obligated to act ethically
towards others and nature. Friedman makes no attempt at denying the responsibility that the
individual holds, rather he argues that this is where responsibility lies, but it is individuals that make
up corporations, which in my opinion translates to a need for these individuals to find a common
stand on responsibility and ethical issues that the organization should actively work towards. NGOs
are examples of organizations that are formed out of a common feeling of responsibility and
determination to have other organizations adapt the same sense of responsibility.

There is a strong connection between economic profits, which should be the foremost concern for
any corporation, and social responsibility, as both Carroll and Elkington point out. As corporations
play a larger part in shaping the world and how everything in it interacts, so grow their responsibility.
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There is no single answer to all or any of the ethical dilemmas that arises when trying to figure out
who is responsible and how to fix problems such as poverty and sustainability. Qualified individuals
need to make educated and careful considerations for each individual problem, that use the same
profound ideas that make up the triple bottom line theory, namely taking people, profit, and planet
into consideration. It is not an especially satisfactory conclusion, but we each need to recognize that
we hold at least some responsibility, and when we take this with us when doing business, we can
enact change or a much grander scale than that of an individual.
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Appendix 5: Discussion paper - Susanne Caroline Grytten
Introducing our theses
The topic of our thesis is “Towards a Sustainable Palm Oil Industry” and the problem statement we
wished to investigate were “Environmental impacts of the palm oil industry, particularly in Indonesia,
and how the industry can move towards sustainability”. The research questions more specifically
investigate what the major negative environmental impacts of the current and expanding palm oil
industry in Indonesia is, how economists can contribute by taking the environment into account
when calculating profitability, how the negative environmental impacts can be measured, and lastly
what the most efficient drivers of sustainable action for the palm oil industry is.

Palm oil is made from the pulp of fruit that grows on oil palm trees which grows naturally in the rain

forests (D'Antone, & Spencer, 2015). The palm oil industry in Indonesia has had rapid development in

the last 20 years and is the largest producer of palm oil in the world (Worldbank, 2019: Zahan &

Kano, 2018). This has brought on economic growth for the country, generating employment and rural

poverty alleviation. With that said, the industry has also brought on detrimental environmental

impacts on the natural forests, wildlife, biodiversity and the global climate (Vijay et al., 2016).

Deforestation and destruction of peatlands occurs at high rates in order to make room for palm oil

plantations, causing numerous other negative environmental impacts. A central issue when

identifying how the industry can move towards sustainability is to find how this can be done without

significantly compromising Indonesia's economic growth. We presented much descriptive

information about sustainability, palm oil and the palm oil industry, environmental impacts such as

deforestation, loss of biodiversity and greenhouse gas emission. Further, we dived into awareness of

unsustainable palm oil in the industry, from non governmental organizations and consumers, as well

as the role of policy and certification schemes. We implemented different cases and environmental

impacts assessments to help answer our research questions in a structured and quantifiable manner,

providing more holistic and comprehensive information.

The concept “responsible” and ethical questions
This discussion paper addresses the concept “responsible”. In my understanding and interpretation
the word responsible means that you are the cause of something and therefore the one to blame or
give credit too, or that you are accountable for something. The concept “responsible” is very relevant
to our topic and problem statement. Our thesis does essentially seek to clarify the palm oil industry's
responsibility and how it is handled. The industry is responsible for various negative environmental
impacts, such as loss of rainforests, destruction of peatlands, loss biodiversity, and greenhouse gas
emission. However, the industry is also responsible for much of Indonesia's economic growth, which
has had a major positive effect for the country. We have discussed how the industry can take
responsibility for its negative implications affecting Indonesia and the global climate while still
maintaining its responsibility to the country through economic growth.

The industry as a whole, and the individual links in the palm oil supply chain, has a responsibility in
regards to transparency to each other and to consumers as well as non-governmental organizations
(NGOs). Transparency has been hard to achieve since it is not required to disclose consequences
maps. Certification schemes have a responsibility to hold the industry to their standards and NGOs
have a responsibility to hold the industry accountable and spread awareness. Consumers and NGOs'
awareness of the industry have therefore been essential in our thesis, and will be discussed further
below.
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I’m now going to discuss ethical or potential ethical challenges related to the topic, research
questions, units of analysis or their operating environment, findings and conclusions. When
discussing responsibility, sustainability and ethical challenges, the concept of social responsibility
seems relevant. Social responsibility has a long history and is closely tied to ethics (Carroll, 1999).
Milton Friedman's opinion is that “the social responsibility of Business is to Increase its profits”
(Friedman, 2007, p. 1). This is the corporate social responsibility the industry implements as of now.
The problem here is that this viewpoint does not take into account ethical issues outside of
increasing profits. Indonesia is a country where both profits and sustainability are important. If the
industry in Indonesia keeps operating in an unsustainable way, they could risk decreased profits in
the future, since there are limited resources. Archie Carroll on the other hand states that social
responsibility consists of four layers, including economic, legal, ethical and philanthropic (Carroll,
1999). Carroll's approach is more holistic and all four of the dimensions are factors discussed in our
thesis. If the industry integrated corporate social responsibility, following Carroll’s pyramid, into the
supply chain it would help manage responsibility and ethical questions.

Sustainability and sustainable development are a central theme in our thesis. Our research topic
addresses Indonesia's road towards a sustainable palm oil industry, and looks at ethical challenges
brought on by the industry. We evaluate if the industry is performing in an ethical manner.
Sustainable development can be defined as “development that meets the needs of the present
without compromising the ability of future generations to meet their own needs” (World Commission
on Environment and Development, 1987). This is extremely relevant to the ethical challenge in which
the palm oil industry faces, where the country experiences economic growth now, but it can't
continue in perpetuity with these unsustainable practices, since the plantations leave behind useless
soil. Additionally, deforestation and peatland reduce biodiversity, which disturbs the ecosystem and
stops it from operating normally (Moron, Sheppard & Lonsdale, 2014).

We have concluded that the industry causes major negative environmental impacts, damaging for
the wildlife, society, and the global climate. We can therefore say that the industry does not perform
in an ethical manner. On the other hand, our unit of analysis takes place in Indonesia which is a
country embossed with poverty and is dependent on the palm oil industry in order to improve its
conditions, grow economically and evolve socially (Kasryno, 2015). Ethical challenges emerge when
discussing if the industry needs to change and potentially slow down, since this could have a
damaging effect on the country's growth and society. The hard question left to answer is how the
industry can change with a more practical approach, maintaining concern for the industry's vital role
in improving conditions.

The Indonesian government has a huge responsibility and significant power, but they do not use it as
well as they should. This is mainly due to corruption, decentralized power and poor implementation
of certain measures. The government has in fact played a significant role in the palm oil industry
growth instead of slowing it down or modifying it (Choiruzzad et al. 2021). Certification schemes such
as the “Roundtable on Sustainable Palm Oil Certification” and policies such as “No Deforestation, No
peatland Development, and No Exploration” are supposed to manage ethical challenges and hold
their members accountable, but this is not always the case, as we have discussed in the thesis.
Furthermore, consumers have substantial power and play a significant role in pushing the industry
towards sustainability and therefore have a huge responsibility. Consumers have in the past pushed
many companies such as Nestle and Wilmar to take sustainable action. They have for instance done
this by initiating boycotts and trends on the internet. Famous bloggers and social media influencers
have also spread negative information about palm oil as an ingredient, giving it a bad reputation. This
has led companies such as Nidar to market their products as “Palm oil free” by writing it on their
packaging with large fonts. This illustrates the power consumer awareness holds over companies.
Consumer awareness is therefore an important solution or tool to manage some of these ethical
issues by putting pressure on the industry.
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With that said, boycotting palm oil might not be the most practical or best solution for anyone. Oil
palm grows naturally in the rain forests, however, the industry destroys and burns the natural rain
forests down and plants large fields with oil palm trees, making it unnatural and unsustainable.
Regardless, palm oil is in itself eco-friendly and sustainable, and is in fact a highly productive crop
compared to other oilseed crops (D’Antone, & Spencer, 2015). Boycotting palm oil and replacing it
with other oilseed crops, which will likely be produced with the same unsustainable practices, will
not solve the sustainable issue and could potentially make it worse. Palm oil production is one of the
most profitable uses of land in tropical regions, and replacing palm oil production with other oil
production would be damaging to Indonesia's economy. 17% of Indonesia's agricultural gross
domestic product in 2014 came from the palm oil industry, illustrating how the industry also works as
a positive force, generating employment and higher living standards (Purnomo et al., 2020). It is
therefore clear that palm oil production should be modified, but not stopped. The issues regarding
responsibility and ethics occur when actors in the supply chain do not consider their social
responsibility or the needs of future generations.

Our research question number two is “How can economists contribute by taking the environment
into account when calculating profitability, and how can the negative environmental impacts be
measured?”. This research question talks about combining ethical issues with economic calculations,
and evaluates if economists take ethical issues into account. Economists play an important role in
moving the palm oil industry towards sustainability, and their responsibility is therefore important.
The industry's goal is to be profitable, not sustainable, economists therefore hold much power.

We also take part in this responsibility by researching and writing about the matter. When writing the
thesis, we also have a responsibility to not be confirmation biased and to portray the industry
accurately, and not exaggerate the negative aspects of the industry or understate the positive
aspects. It is important to paint a real picture of the situation, for Indonesia’s and the industries sake.
To manage this issue, we have investigated and compared many different sources from different
publishers to achieve triangulation. Furthermore, we carried out a case study where we took a deep
dive into three different elements in the industry: the production and disposal of empty fruit
bunches, the triple bottom line, and economic evaluation of parts of the rainforests in Indonesia.
This gave us an understanding and insight into the realities of the situation.

Our findings bring light to and identify which negative environmental impacts are most detrimental.
We therefore know, based on our research and empirical studies, that reducing deforestation and
destruction of peatlands is of great importance. By identifying ethical questions and problems of the
industry, we have been able to investigate different solutions and drivers for sustainable action such
as pressure from NGOs and consumers, policy and certification schemes, and different treatment
options for recycling of empty fruit bunches such as composting.

The industry is portrayed in a very negative way. There is much data out there displaying the negative
environmental impacts. However, there is a lack of information and research of environmental
impact assessments and sustainable solutions. There is also a lack of data investigating the positive
impacts, and how to become sustainable without compromising growth, revealing a need for more
research, which might help manage and answer ethical questions.

Summary and conclusion
The industry is responsible for much environmental damage, but it is also responsible for much of
Indonesia's economic growth. It is therefore important that the industry move towards sustainable
solutions that meet the needs of the present without compromising future generations' needs. The
government, NGO’s and consumers have a responsibility to hold the industry accountable and are
important drivers for sustainable change. Certification schemes should be considered in the
discussion of becoming sustainable, although it is not bulletproof. We as writers have a responsibility
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to conduct an ethical research process that evaluates all aspects of the matter without being
confirmation biased. We contribute to the responsibility of spreading awareness by researching and
analyzing information in an ethical manner, and sharing our findings to a field where there is a lack of
research. Actors in the industry as well as spectators taking and upholding the responsibilities
mentioned in the discussion is also what will help guide the industry and manage ethical questions.
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