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Abstract
Palm oil today is consumed not only for health, cooking, and other daily product but also
converted into biodiesel. The EU has included the use of biodiesel as part of their clean energy
for transportation and one of its sources is palm oil. However, with the release of the EU RED II,
the food and feedstock used for biodiesel are selected more stringent today. The EU requires the
food and feedstock sourced for biodiesel to be categorized as low indirect land-use change (ILUC)
risk and those categorized as high ILUC-risk shall be gradually phased out to 0% by 2030. This
provision applies to Indonesia’s palm oil making the two countries come to file a dispute to the
World Trade Organization (WTO). This paper aims to analyze the lacking of Indonesia’s palm oil
sustainable cultivation measures that make Indonesia’s palm oil usage in the EU threatened to
be phased out to 0% by 2030. With an extensive literature review and analysis of the two law
products, this paper is analyzing the gap between the EU regulation and the ISPO certification
system. It is found that there are 16 main points of difference highly concentrated on carbon
emission calculation mismatch. In the end, this paper is proposing a new SCOR to be implemented
in Indonesia palm oil cultivation while adjusting to its condition to ensure the low ILUC-risk and
pursue the trade with the EU as the second biggest market for palm oil in the world.
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1. Introduction
The demand for palm oil is projected to keep increasing in a foreseeable future along with the
increase of population. This happened since palm oil derivate products are massively used in
various sectors for daily consumption. The demand is projected to keep increasing even more
alongside the trend of renewable, clean, and eco-friendly energy (Tullis, 2019). Palm oil today is
available to be converted into biodiesel such as biomass, bioliquids, and biofuels. To fulfill the
demand, countries around the world exercise the activity of export and import. India is ranked as
the top palm oil importer in 2017 with approximately 10 million tonnes of imports, followed by
the EU with 7 million tonnes and China with 5 million tonnes (Syah, 2019). On the other hand,
Indonesia and Malaysia are listed as the two top palm oil exporters with Indonesia leading to

meet approximately 51% of global demand for palm oil (Rainforest Foundation Norway, 2019).
At the same time, palm oil is among one of the most exported commodities from Indonesia
(GAPKI 2017).
The palm oil industry has contributed to the growth of Indonesia’s economy. With export in 2018
reaches the number of 34.71 billion tonnes, the palm oil industry contributed 300 trillion foreign
exchange stock to Indonesia. Indonesia's palm oil is also contributing to higher GDP growth and
poverty reduction (Schoneveld et al., 2019). The high growth of palm oil contributing to the GDP
is supported by the EU that acts as the second biggest palm oil importer with a total of 74% of
its oil palm is sourced from Indonesia, Malaysia, and Thailand (Sunaryati, 2018). However, in a
recent development, the EU has passed the Renewable Energy Directive 2018/2001 or referred
to as the EU RED II that might threaten the smooth process of Indonesia-EU palm oil trade (Dewi,
2013).
Indonesia oil palm plantations are recorded for high historical land deforestation and indirect
conversion of land, thus palm oil from Indonesia is currently subject to be phased out of the
usage of renewable energy in the EU RED II objective to 0% by 2030 (Malins, 2018). In 1990,
oil palm plantations in Kalimantan were only about 903km2, growing in 2000 to 8360km2, and
reached 31.640km2 in 2010 (Glenday et.al, 2015). This significant expansion has raised concerns
on the expansion to land with high carbon stock thus causing a probable higher emission
compared to the usage of fossil fuels, the type of energy that aimed to be replaced with the use
of renewable energy (Gallagher, 2008).
The EU RED II sets out that the food and feedstock sourced for biofuels, bioliquids and biomass
fuels shall be sourced from a low indirect land-use change (ILUC) risk where there is no significant
expansion on land with high carbon stock is observed and also fulfill the criteria of sustainability
and greenhouse gas emission saving. The provision for low ILUC risk is manifested further in the
Delegated Act of the EU while the sustainability and greenhouse gas emission saving provisions
are set out in the EU RED Article 29 and 31 (Eur-Lex, 2018). This provision is the answer to be
exempted as the product that will be gradually phased out to 0% by 2030 due to high ILUC-risk.
The plan is pursued in the voting for the energy proposal titled “Report on the Proposal for a
Directive of the European Parliament and the Council on the Promotion of the Use of Energy from
Renewable Sources” in the European Parliament office, Strasbourg (Eur-Lex, 2016).
This paper aims to analyze the gap of the sustainable supply chain means in two different law
products between the EU RED II and the existing Indonesia sustainable palm oil provisions sets
out in the Ministry of Agricultural Regulation Number 11 the year 2015 about Indonesia
Sustainable Palm Oil (ISPO) certification system. The EU RED II is set as the reference considering
that in terms of trade between Indonesia and the EU, Indonesia is considered as the producer
while the EU is considered as the consumer who demands a certain specification to their product.
Moreover, some of the EU member states such as Sweden, Finland, and the Netherlands are the
leading countries in terms of sustainability. Thus, benchmarking and following the provisions of
the EU will give Indonesia the chance to apply the best practice and adjust its national law to be
more respectful to the environment, society, and economy.
Research Question
Based on the background of the research, the main research question in this paper is “what are
the gaps between EU RED II and ISPO Certification System?”
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Research Objective
Based on the background and the research questions, the following are the objective of this
research is to understand the gap between EU RED II and ISPO Certification System.
The originality of the paper
There has been no previous research analyzing the gap between sustainable conduct of palm oil
plantations in the EU RED II and ISPO Certification System specifically focusing on the supply
chain process.
2. Literature Review
Sustainable Concept in Supply Chain
The terminology Sustainable Supply Chain Management (SSCM) started to emerge when the
issue of sustainability starts to gain concern from the people in the world (Van der Vorst, 2004).
The term sustainability started to gain popularity in 1987 under the Brundtland report from the
World Commission on Environment and Development (WCED) convention. (Liu et al., 2017). In
a simple sense, SSCM is the management of supply chain activity in a way to achieve
sustainability objectives and requirements defined by the firm, suppliers, customers, and external
stakeholders (Fritz, 2019). To date, there is no universally accepted definition of a sustainable
supply chain. Several scholars gave several definitions upon the SSCM itself yet there’s still no
consensus exist (Ahi and Searcy, 2013).
A commonly used SSCM definition by most scholars is one by Seuring and Muller (2008, p. 1700)
as: “The management of material, information, and capital flows as well as cooperation among
companies along the supply chain while taking goals from all three dimensions of sustainable
development, i.e., economic, environmental and social, into account which are derived from
customer and stakeholder requirements”. According to this definition, a sustainable supply chain
covers a wide range of spectrum inside the supply chain as well as involving many actors to
pursue the value of sustainability. Inside the definition is also mentioned the three dimensions
of sustainable development, i.e., economic, environmental, and social. These three dimensions
are also well known as the three pillars of sustainability defined in the Brundtland report or the
three-bottom line (TBL) (Carter, 2008). According to Basiron (2007), sustainable plantation
practices concept in any agricultural crop should meet the universally accepted criteria of
benefiting profit, people and planet (3Ps).
The EU Renewable Energy Directive (RED)
The EU Renewable Energy Directive (RED) is a binding target of renewable energy usage in the
EU member states. The RED is revised to RED II also known as Directive (EU) 2018/2001 or
“Directive” and was entered into force on December 24th, 2018 (Eur-Lex, 2018). A directive is
an instruction whereupon the entry into force, the EU member countries are required to achieve
a certain result but they are free to choose the way to achieve so. In the directive, there are
sets of definitions, mechanisms, methods, and all related to achieving the EU that fully utilize
renewable energy as a source for their energy daily by 2030. Through the directive, the EU is
promoting the development of renewable energy in the next decade through the wide use of
renewable energy by the whole EU member with a binding target of at least 32%. In the directive
as well, the EU introduces a new approach in addressing emissions from indirect land-use change
(ILUC) associated with the production of biofuels, bio-liquids, and biomass fuels. In the directive,
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the EU sets national limits that will gradually phase out to 0% by 2030 at the latest for the usage
of high ILUC-risk biofuels, bio-liquids, and biomass fuels produced from food and feed crops.
The criteria are set for certification of either high or low ILUC-risk is set out in the delegated act.
(Eur-Lex, 2016)
Indonesia Sustainable Palm Oil (ISPO) Certification System
Indonesia Sustainable Palm Oil (ISPO) Certification System is an effort by the Indonesian
Government to ensure sustainability in oil palm plantations (Habibie, 2018). The ISPO also
emerged from the concern the global widely used standard of Roundtable Sustainable Palm Oil
(RSPO) is no longer agreed by Indonesia due to too high involvement of the Non-Governmental
Organization (NGO) and thus Indonesia retracts itself as a party to RSPO (Harsono, 2012). The
ISPO certification system is laid down in the Ministry of Agricultural of Republic of Indonesia
Regulation Number 11 the Year 2015 specifically on Principle and Criteria for Certification in the
Annex II which is the inseparable part of the regulation (Hutabarat, 2017).
3. Methodology of Research
This research utilizes an extensive literature method to identify the gap between the EU RED II
and ISPO certification system. Start with identifying the dispute between Indonesia and the EU
upon the regulation, this research builds the research background. Seeing that there is a
conflicting situation from what is demanded from the EU as the “consumer” and what is executed
by Indonesia as the “producer”, it could be analyzed that there is a gap exist. However, before
analyzing the gap, a significant amount of literature review to understand comprehensively the
EU RED II and ISPO Certification System was conducted to avoid the mistranslation of the law
product into the supply chain model. The researcher read 7 documents related to the
manifestation of EU RED II, 3 documents related to the manifestation of ISPO Certification
System, and 35 research papers to give a comprehensive view on Indonesia’s current practices
of sustainable palm oil cultivations. The data gathered are information and data related with the
object of the research from books, the scientific journal from various sources such as but not
limited to Elsevier, Google Scholar, Proquest, Cambridge University Press, and Harvard Business
Review with APA citation writing standard as the source of literature data, and also reliable data
on the internet. The research also highly emphasizing the literature review about European Law
from the official document of the European Union to ensure the right understanding to every
single clause stated in the law as the basis of the framework building. After an extensive literature
review, the researcher identified the sustainable palm oil supply chain conduct from the two law
products and then comparing with The EU RED II as the reference since the researcher aims to
give Indonesia a possibility to braid a smoother trade relation with the EU in the renewable energy
sector. After the gap is analyzed, strategic action is proposed to be taken based on the interview
with palm oil expert from NGO XYZ.

4. Result and Discussion
In the EU Directive 2018/2001 followed by the Delegated Act to manifest further the provision of
low ILUC-risk biofuels, bioliquids and biomass fuels, the standard for sustainable biofuels
feedstock from palm oil plantation shall follow 7 categories of sustainability and greenhouse gas
emissions saving criteria laid down in Article 29 paragraph 2 to 7 and 10, also fulfill the criteria
for low ILUC-risk certification (ECOFYS Final Report, 2016). The researcher identified that there
are 5 main activities in the process of palm oil cultivation for the conversion of biofuels starting
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with planning, sourcing, making, delivering, and auditing. Each activity is linked with one another
for the goal of sustainable cultivation, reducing greenhouse gas emission, as well as ensuring the
low ILUC-risk by one among the indicator is the yield increase within the same area of plantation
with a reference set on previous years yield. The uncertified product will be rejected to ensure
the greenhouse gas emission emitted from ILUC is not higher than the one by fossil fuels.
After comprehensive reading, there are 17 points in which Indonesia does not align with the EU
RED II. The mismatch is highly concentrated on greenhouse gas emission calculation as Indonesia
does not provide a strict measurement to calculate the greenhouse gas emissions. Instead, ISPO
requires all types of emissions to be calculated but not specified what kind of emissions are
possible to be considered. Without a clear calculation for greenhouse gas emission, it is hardly
impossible for the EU to be willing to accept the oil palm plantations from Indonesia to be used
for biodiesel materials considering that the greenhouse gas emissions calculation is one indicator
to ensure that the use of oil palm plantations as biodiesel which is part of the renewable energy
does not emit a higher greenhouse gas emission compared to the use of fossil fuels.
The first difference is the absence of the obligation to have or at least exercise a demand
forecasting. The economic operator or the company shall carefully project the demand coming to
their own company with the basis of previous years' demand and considering the growth of their
target market. The demand for food and health, which are among two primer needs on a daily
basis, shall be prioritized thus the production for biofuels, bioliquids and biomass-based palm oil
should be coming from the yield increase (Khatiwada, 2018). Without a clear planning on-demand
projection, the company might exaggerate production with a massive expansion on land with
high carbon stock to fulfill the uncounted demand specifically for biofuels, bioliquids, and biomass
fuels (Carter et.al, 2007).
The second difference is the absence of law or management plans for impacts on soil quality and
soil carbon that adhere to the requirement of the EU RED II. Indonesia has the law for
management plans on soil quality and soil carbon through the National Constitution number
18/2004 that regulates about plantations. However, the regulation about the use of fertilization
in a sustainable manner, crop rotation method, or crop protection measures to ensure the stability
of soil quality and soil carbon does not exist.
The third and fourth regulation lays in the land criteria.
ISPO based on the Ministry of Agricultural Regulation in 2015 allows the plantations on wetlands
and peatlands as a contrast to the restriction in the EU RED II (GAPKI, 2017). Although President
Instruction on Peatland and Wetlands moratorium has been enforced, in the exception part allow
for the extension of the previously attained permit and no strict words are saying that the
President Instruction replace the existing regulation. It is highly regretted considering that
wetlands and peatlands are two types of land with high carbon stock on land (Murdiyarso et.al,
2002). Its conversion will automatically be categorized as ILUC risk. Moreover, the EU RED II set
that the ILUC risk may occur also to land with high carbon stock whose conversion after 2008
causes the land to not having the same status as previously (Searie, 2018). The extension of the
permit itself does not strictly regulate whether the permit was attained before 2008 or after 2008
(Presiden Republik Indonesia, 2020).
The fifth and sixth difference is in the yield increase measures which adhere to the absence of
proper management plans on soil quality and soil carbon. As a means to avoid the need for land
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expansion amidst fulfilling the projected increasing demand, Indonesia does not regulate the use
of fertilization in a sustainable manner and crop rotation method (Craw, 2019). This may come
from a single farmer initiative or the company, but the EU directive encourages that this is
included as part of national effort to ensure that the yield gap in oil palm plantations are narrowed
and the increasing yield attained from improved agricultural practices. ISPO regulates fertilization
mechanism only suggesting it to be according to the soil and leaves analysis. On the other hand,
in the EU RED II, the fertilization itself is regulated specifically in its amount to ensure that the
method for agricultural improvement does not result in a higher carbon emission or cause damage
to the soil quality. ISPO also does not obligates the crop rotation practice to take place (Paoli
et.al, 2013). Meanwhile, oil palm plantations are among one of the plantations that absorbs a
high amount of soil carbon and if this is exercised in a continuous manner may cause the soil
quality to be decreasing. The crop rotation practice may help the soil quality and carbon to
improve as the other plantations may enrich the minerals of the soil instead of absorbing it.
The seventh difference is in the harvesting process. ISPO does not obligate a forest regeneration
to take place. The key activities of forest regeneration to ensure the sustainability of plantations
as manifested from the Directives is by planting and seeding. In terms of sustainable plantations
of oil palm, forest regeneration is needed to ensure that the carbon stock generated from the
forest will remain at least the same as previously or that it could increases. The forest
regeneration measures will also ensure that the soil quality and biodiversity is maintained. The
Directive obligates the existence of forest regeneration regulation under the national law or a
national management system at a minimum (Verstegen, 2019).
Eighth, there is also an absence of methods for soil quality maintenance. Maintaining the quality
of soil and its biodiversity is deemed important by the EU since they found that soils are home to
more than a quarter of all living species on earth. The diverse living organism inside the soil
contributes to the soil quality itself as well as the enhancement of plantations quality planted on
that land. A clear management plan and proven quality of soil and its biodiversity shall be made
available in the audit process yet Indonesia does not rule to obligate the economic operator to
have the management plan for soil quality maintenance.
Ninth to sixteenth difference is from the calculation of carbon emission. The methods for
calculating greenhouse gas emissions from oil palm plantations in the Directive are set out in
Annex V for biofuels and bioliquids and in Annex VI for biomass fuels. The calculation is important
to ensure that the greenhouse gas emitted from the production of oil palm plantations as part of
renewable energy is not higher than those emitted by the energy being replaced, fossil fuels. The
greenhouse gas emissions are calculated from the production and use of palm oil for biofuels,
bioliquids, or biomass fuels as transport fuels. The emissions from the manufacturing process or
machinery equipment are not taken into account the calculation. The main method of calculation
is formulated as the sum of eec, e1, ep, etd, eu minus esca, eccs, eccr and the total emissions
from the use and production of the fuel is E. Meanwhile, ISPO does not clearly regulate the source
of potential greenhouse gas emissions that should be calculated.
Last, the difference lay in the process of uncertified provision. ISPO gives chances for economic
operators to re-apply for certification shall they fail one and those who disobey the regulation its
certification will be revoked. However, records show that there are numbers of economic
operators who are not certified and not punished under the law. The EU requires all products to
be certified and those uncertified shall be revoked of its permit or the product shall be dismissed
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from the national usage. On the other hand, Indonesia does not have a monitoring mechanism
to ensure that all processes are conducted in a sustainable manner. Thus, even if the company
is certified, since most of the process only requires a document submission without a clear audit
process, the sustainability in practice might be questioned. There is also the absence of a
monitoring mechanism to ensure that the uncertified company or those without permits to
operate does not operate thus there is still a possibility for those operating uncertified.
According to the interview with palm oil negotiator and campaigner from NGO XYZ (the
interviewee asked for his identity o not be disclosed), the first and foremost action from the gap
that should be taken is demand forecasting. Without a clear projection of demand, the producer
will not know how much the supply shall be made or whether or not the current existing capacity
is enough. As for the other action, the resource says that all are equally important considering
that it is a unity to comply with the EU RED II, that Indonesia cannot comply with only one action
and dismiss another.

5. Conclusion
In several measures for sustainability, low ILUC risk, and greenhouse gas emission saving criteria
set in the EU directive, Indonesia has followed and provided an existing regulation. However, the
practice and the component set out in the ISPO are different and not particularly ensuring the
sustainable practice in oil palm plantations. Indonesia still has the room for improvements and
considering that these measures are important to avoid the higher emission from the use of oil
palm as a means to replace the fossil fuels that emit high carbon emissions, and there is no
structural limitation for Indonesia to change its law to be more strict, Indonesia can braid a
smoother trade rather than filing the EU RED II as an unfair law trade to the WTO.

REFERENCES
Ahi, Payman and Cory Searcy. (2013). A Comparative Literature Analysis of Definitions of Green
and Sustainable Supply Chain Management. DOI: 10.1016/j.jclepro.2013.02.018
Basiron, Y. (2007) Palm oil production through sustainable plantations. European Journal of Lipid
Science and Technology, 109, 289-295.
Carter, C., Finley, W., Fry, J., Jackson, D. and Willis, L. (2007) Palm oil markets and future supply.
European Journal of Lipid Science and Technology, 109, 307-314.
Carter, Craig. (2008). A Framework of Sustainable Supply Chain Management – Moving Toward
New Theory. DOI: 10.1108/09600030810882816
Craw, M. (2019). Palm Oil Smallholders and Land-use Change in Indonesia and Malaysia:
Implications for the Draft EU Delegated Act of the Recast Renewable Energy Directive.
Reported commissioned by Rainforest Foundation Norway
Dewi, Rosita. (2013). Implementasi Renewable Energy Directive Uni Eropa Sebagai Hambatan
Non Tarif Perdagangan. Interdependence Jurnal Hubungan International Vol.1 No.2, MayAugust 2013
ECOFYS Final Report. (2016). Methodologies for the Identification and Certification of low ILUC
risk biofuels. Ecofys 2016 by order of European Commission
Eur-Lex. (2016). Proposal for a DIRECTIVE OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL on the Promotion of the Use of Energy From Renewable Sources.Official Journal
47

of
The
EU.
Accessed
from
https://eurlex.europa.eu/legalcontent/EN/TXT/?uri=CELEX%3A52016PC0767
Eur-Lex. (2018). DIRECTIVE (EU) 2018/2001 OF THE EUROPEAN PARLIAMENT AND OF THE
COUNCIL on the promotion of the use of energy from renewable source. Official Journal of
the
EU.
Accessed
from
https://eurlex.europa.eu/legalcontent/EN/TXT/?qid=1563498455369&uri=CELEX:32018L2001
Fritz, Morgane M.C. (2019). Sustainable Supply Chain Management. DOI:10.1007/978-3-31971062-4_21-1
Gallagher, E. (2008) The Gallagher Review of the indirect effects of biofuels production.
Renewable Fuels Agency. St Leonards-on-Sea. 90p.
GAPKI. (2017). Industri Sawit Merupakan Industri Strategis Nasional. Gabungan Pengusaha
Kelapa Sawit Indonesia. Accessed from https://gapki.id/news/1860/industri-minyaksawitmerupakan-industri-strategis-nasional
GAPKI. (2017). Resolusi Minyak Sawit Uni Eropa & Isu Deforestasi. Accessed from
https://gapki.id/news/2389/resolusi-minyak-sawit-uni-eropa-isu-deforestasi
Glenday, Skye. Et.al (2015). Central Kalimantan’s Oil Palm Value Chain – Opportunities for
Productivity, Profitability and Sustainability Gains. Working Paper of A CPI, PILAR and
Greenworks Asia.
Habibie, Dedi. (2018). Political Economy of Indonesia Sustainable Palm Oil in Riau Province. DOI:
10.2991/aapa-18.2018.3
Harsono, Dina. (2012). Analysis on Indonesian Sustainable Palm Oil (ISPO): A Qualitative
Assessment on the Success Factors for ISPO. Jurnal Manajemen & Agribisnis, Vol.9 No.
Edisi Khusus Juni 2012
Hutabarat, Sakti. (2017) ISPO Certification and Indonesian Oil Palm Competitiveness in Global
Market Smallholder Challenges Toward ISPO Certification. Agro Ekonomi Journal Vol.
28/No.2, December 2017
Khatiwada, Dilip. Et.al (2018). Evaluating The Palm Oil Demand in Indonesia: Producting Trends,
Yields and Emerging Issues. DOI: 10.1080/17597269.2018.1461520
Liu, Weihua et al. (2017). A Framework of Sustainable Service Supply Chain Management: A
Literature Review and Research Agenda. DOI: 10.3390/su9030421
Malins, Chris. (2018). Driving Deforestation – The Impact of Expanding Palm Oil Demand Through
Biofuel Policy. Cerulogy: Regnskogfondet, Norway.
Muller, M and Stefan Seuring. (2008). From a literature review to a conceptual framework for
sustainable supply chain management. DOI: 10.1016/j.jclepro.2008.04.020
Murdiyarso, D., Van Noordwijk, M., Wasrin, U., Tomich, T. and Gillison, A. (2002) Environmental
benefits and sustainable land-use options in the Jambi transect, Sumatra. Journal of
Vegetation Science, 13, 429-438.
Paoli G.D., P. Gillespie, P.L. Wells, L. Hovani, A.E. Sileuw, N. Franklin and J. Schweithelm (2013)
Oil Palm in Indonesia: Governance, Decision Making and Implications for Sustainable
Development. The Nature Conservancy, Jakarta, Indonesia.
Presiden Republik Indonesia. (2020). Peraturan Presiden Republik Indonesia Nomor 44 Tahun
2020 Tentang Sistem Sertifikasi Perkebunan Kelapa Sawit Berkelanjutan Indonesia
Rainforest Foundation Norway. (2019). Palm Oil Smallholders and Lad-Use Change in Indonesia
and Malaysia. Rainforest Foundation Norway: Oslo, Norway
Schoneveld et.al (2019). Certification, good agricultural practice and smallholder heterogeneity:
Differentiated pathways for resolving compliance gaps in the Indonesian oil palm sector.
DOI: 10.1016/j.gloenvcha.2019.101933

48

Searie, Stephanie and Jacopo Gluntoli. (2018). Analysis of High and Low Indirect Land Use
Change Definitions in European Union Renewable Fuel Policy. The International Council on
Clean Transportation Working Paper 2017
Sunaryati, Ridwannulloh. (2018). Determinants of Indonesian Crude Palm Oil Export: Gravity
Model Approach. DOI: 10.18196/jesp.19.2.5004
Syah, Rahmadha Akbar. (2019). Mengatasi Embargo Minyak Sawit oleh Uni Eropa: Strategi
Indonesia ke Pasar Turki Melalui Diplomasi Ekonomi. Final Project of International Relations
study in Pertamina University
Tullis, Paul. (2019). How the World got Hooked on Palm Oil. The Guardian accessed from
https://www.theguardian.com/news/2019/feb/19/palm-oil-ingredient-biscuits-shampooenvironmental
Van der Vorst, J.G.A.J. (2004). Supply Chain Management: Theory and Practices. The Emerging
World of Chains and Networks, Elsevier, Hoofdstuk 2.1
Verstegen, Judith A., Carina, Stefan C., Andre P.C., Maria J.S. (2019). Recent and Projected
Impacts of Land Use and Land Cover Changes on Carbon Stocks and Biodiversity in East
Kalimantan, Indonesia. Ecological Indicators 103 (2019) 563–575.

49

