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Abstract

To meet the objectives set by the Paris agreement and upcoming EU regulation, the
decarbonisation of a commodity’s value chain requires efforts from all actors involved in the
upstream activities, such as the smallholder, to successfully reduce GHG emissions in the long
term.

In this context, this thesis investigates what decarbonisation strategy global agri-food
companies are implementing to reduce GHG emissions in their commodity value chain, and if
smallholder farmers are involved in these efforts. This study focuses on the decarbonisation of
the palm oil value chain by looking at a single case study on the decarbonisation strategy
implemented by Unilever and Indonesian smallholder farmers’ current practices to reduce their
palm oil farming-related GHG emissions. Finally, the study examines the synergies and trade-offs
between the company’s and the smallholder practices, and see if/how the smallholders are
supported in their farming-related emissions reduction required by the company.

To uncover Unilever’s strategies and Indonesian palm oil farmers, a qualitative approach
was used and interviews and a document analysis were conducted.

The results show that Unilever’s decarbonisation strategy aligns with findings from the
literature while adding additional actions to meet their commitments. On the farmers’ side,
“climate-friendly” practices implemented by Indonesian smallholders align with practices
identified in the literature. The results also provide insights into shared and different perspectives
regarding practices in the palm oil sector. Finally, the results reveal various new potential palm
oil farming practices with high potential for mutual benefit for farmers and Unilever.

Overall, this study demonstrates that Indonesian smallholder farmers are already
implementing several climate-friendly practices that align with Unilever’s decarbonisation
strategy. However, the success of these practices also depends heavily on long-term support,
market incentives, and investment in tools and partnerships. Recommendations for the palm oil
sector include searching for standardisation of all the many “good practices” and certifications
present in the sector, and further testing the framework on other companies and regions to
identify similarities and differences, and understand how strategy and practices are adapted or

replicated across regions.
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1. Introduction

1.1. Context

Human activities are contributing to the increase of global greenhouse gases (GHG), marking a
new era, the Anthropocene Crutzen (2002). This era also recognises the responsibility of
anthropogenic GHG emissions for the acceleration of global warming and for severely affecting
the stability of the climate (Crutzen, 2002; IPCC, 2022).

Globally, the agrifood system, involving production, transport, processing, retail and
consumption among others, is responsible for approximately 21-37% of total GHG emissions
(Mbow et al., 2019). The majority of these emissions come from the Agriculture sector, crops and
livestock production, and the Land Use, Land-Use Change, and Forestry (LULUCF) sector, also
known as the AFOLU sector (Mbow et al., 2019). Within the AFOLU sector, it is estimated that
about half of these emissions in the form of carbon dioxide (CO2) are related to LULUCF, mainly
due to deforestation, biomass fires and peatland degradation (FAO, 2024; IPCC, 2022). Often
linked to land clearance, it has been proven to be highly linked with the agricultural expansion
widely driven by international demand, as in the case of commaodities such as palm oil, cocoa,
coffee, and wheat (FAO, 2024; Pendrill et al., 2019).

Globally, the livelihood of many smallholder farmers (hereafter referred to as
smallholders or small farmers) depends on the cultivation of commodities in which they also hold
a significant share of the global production. Mainly located in the “Global South”, smallholders
produce, for example, around 30% of the global palm oil (Saadun et al., 2018), about 70% of
cocoa (Scudder et al.,, 2022) and over 70% of coffee (Jawo et al., 2023). Given their socio-
economic conditions, smallholders tend to produce crops with relatively high GHG intensity
compared to other producers (Cohn et al., 2017). Therefore, they are likely to play an important
role in GHG emissions and mitigation efforts (Cohn et al., 2017).

In 2015, during the UN Climate Change Conference (COP21) in Paris, 196 Parties signed
the Paris Agreement to limit global warming (United Nations, n.d.). This agreement specifies that
efforts should be made to limit the global average temperature increase to 1,5°C above pre-

industrial time and overall, limit its increase to “well below 2°C” (United Nations, n.d.). In



response to the situation, the European Union (EU) and its Member States committed to
becoming the first climate-neutral continent by 2050 under the European Green Deal (European
Commission®, n.d.). Therefore, by 2050, the same amount of GHG emissions emitted in the EU
countries should also be removed from the atmosphere (European Commission3, n.d.).
Additionally, to make companies responsible for their social and environmental impact across
their value chain, inside and outside Europe, the EU introduced new laws and regulations. In
2023, the EU Regulation on Deforestation-free Products (EUDR) entered into force, which
stipulates that companies in Europe may only import, export, or produce goods and products
that do not cause deforestation or degrade forests. The EUDR applies to seven global
commodities entering the EU, such as cattle, cocoa, coffee, oil palm, rubber, soy, and wood
(European Commission*, n.d.). More recently, in 2024, the EU Corporate Sustainability Due
Diligence Directive (CSDDD) was declared, which requires large companies to address their
negative impact on human rights and the environment in their operation and across their value
chain (European Commission?, n.d.). Since 2025, large companies with more than 1,000
employees are obliged to report their company's impact on the people and the environment
under the Corporate Sustainability Reporting Directive (CSRD) (European Commission?, n.d.).

Under the pressure of new regulations, consumers and non-governmental organisations
(NGOs), agri-food companies, key players in the agrifood system, have been leading the “low-
carbon” transition and are implementing a strategy to decarbonise their value chain (Acampora
et al., 2023).

Despite being a significant contributor to climate change, the AFOLU sector is also
considered to be one of the most vulnerable, while presenting many opportunities to mitigate
climate change through emissions reduction and carbon storage (Fleming et al., 2019; IPCC,
2022). Both agri-food companies and smallholders are affected by climate change, particularly
through declining production yields, which also pose a severe threat to the livelihoods of many.
Given the vital role of smallholders in global commodity production, their inclusion and support

in the decarbonisation strategy of agri-food companies are essential.



1.2. Problem statement

Under new EU regulations, agri-food companies operating in Europe must reduce emissions from
their value chain, which includes all activities occurring along the value chain, from farmers to
consumers. Under the framework designed by the GHG Protocol?, emissions have been
categorised into three scopes, the so-called ‘Scope 1 and 2’ representing emissions related to the
company’s direct activities and their energy usage, and the ‘Scope 3’ encompassing upstream
and downstream activities’” GHG emissions (Ranganathan et al., 2004). While it is seen as “easier
and cheaper” p.XIX (Santos et al., 2022) to reduce the Scope 1 & 2 as it relates to activities under
the company’s direct control, the biggest challenge remains the reduction of the Scope 3 (Santos
etal., 2022). Indeed, representing activities occurring outside a company’s site and direct control,
these activities are likely to be executed by multiple actors across the globe, which often accounts
for the largest part of a company’s emissions (Santos et al., 2022). For example, in 2024, Scope 3
emissions accounted for more than 95% of the total GHG emissions of Unilever, Nestlé and
Mondelez International (Mondelez International, 2025; Nestlé, 2025; Unilever, 2025a).

To meet the objectives set by the Paris agreement and upcoming EU regulation, the
decarbonisation of a commodity’s value chain requires efforts from all actors involved in the
upstream activities, such as the smallholder, to successfully reduce GHG emissions in the long
term. In this context, this thesis aims to investigate what decarbonisation strategy global agri-
food companies are implementing to reduce GHG emissions in their commodity value chain, and
if smallholder farmers are involved in these efforts. Therefore, the study focuses on the
decarbonisation of the palm oil value chain by looking at the decarbonisation strategy
implemented by Unilever and Indonesian smallholder farmers’ current practices to reduce their
palm oil farming-related GHG emissions. Finally, the study wants to examine the synergies and

trade-offs between the company’s and the smallholder practices, and see if/how the

1 The Greenhouse Gas (GHG) Protocol was developed by the World Resources Institute (WRI) and the World Business
Council for Sustainable Development (WBCSD) and provides a framework to measure and manage their GHG

emissions. https://ghgprotocol.org/about-us
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smallholders are supported in their farming-related emissions reduction required by the

company.

1.3. Research aims and objectives

The objectives of this thesis are to understand the current decarbonisation efforts in the global
palm oil value chain and to see how these include smallholders. It examines the decarbonisation
strategy of a global agri-food company, Unilever, and practices implemented by Indonesian palm
oil smallholder farmers to reduce their GHG emissions. By doing so, it aims to understand if/how
the company’s strategy and smallholders’ actions present synergies and trade-offs, and if/how
the smallholders are supported in their farming-related emissions reduction required by the
company. To achieve this aim, the following objectives are central to this study:

e Exploring what smallholder palm oil farmers are doing to decarbonise their farming
practices: As smallholders play an important role in the agriculture sector, being the third
largest emitting sector, it is crucial to examine their implemented practices and support
them, as they are a vulnerable population to climate change.

e Uncovering what decarbonisation strategy companies are implementing to reduce GHG
emissions in the palm oil value chain: Agri-food companies play a key role in the
decarbonisation of the palm oil industry, as they involve and affect multiple actors across
the world.

e Assessing if the company’s strategy and smallholders’ practices to decarbonise the palm
oil production present synergies or/and trade-offs: Evaluating “win-win” and “win-lose”
between top-down strategies and bottom practices can help identify aligned (synergy)
situations to maintain or/and amplify, and identify areas for improvements.

e Assessing if the examined company’s strategy and smallholders’ farming practices
correspond to scientific literature about the decarbonisation of the global agricultural
value chain: Comparing and contrasting the findings with scientific literature helps to
identify knowledge consistency or differences, hence highlighting if current practices still
align with the current theory, and identifying possible changes and/or new trends in the

field.



1.4. Research questions
To achieve the aim and objectives of this thesis, the following research question is central to this
study:
What “climate-friendly” practices do smallholder farmers in Indonesia implement to
decarbonise their palm oil-related farming activities, and what trade-offs and synergies exist

between their practices and Unilever’s strategy for decarbonising their palm oil value chain?

To guide the research the following sub-questions are formulated:
5Q-1: What strategy does Unilever have to decarbonise their palm oil value chain?
5Q-2: What actions do smallholder farmers in Indonesia implement to decarbonise their palm oil-

related farming activities?

1.5. Outline of remaining thesis

This introduction presented the general context of the research while exposing the role of
involving palm oil smallholder farmers in decarbonising the value chain of agri-food companies.
Chapter 2 examines the palm oil’s sustainability challenges and focuses on the GHG emissions
present across the value chain, and especially on the Scope 3 (upstream activities). The chapter
also explores decarbonisation strategy implemented by agri-food companies to reduce their
emissions and explores “climate-friendly” practices implemented by smallholder farmers. Finally,
it presents the theoretical framework built from the theory, which is then used to conduct the
case study and answer the research questions. Chapter 3 explains the research approach, the
methods for the data collection and analysis, with reflection on the limitation of the data
gathering. Chapter 4 presents the key findings of the case study and presents the answers to the
sub-questions, which focuses on: (1) Unilever’s strategy to decarbonise their palm oil value chain,
(2) “Climate-friendly” practices implemented by Indonesian smallholder farmers to decarbonise
their palm oil-related farming practices. Discussion, (Chap. 5) consists of a comparison of the
results (Chap. 4 with the insights gained from the literature (Chap. 2). Finally, this research ends
with a conclusion presenting the answer to the central question, limitations of this study, as well

as recommendations for the palm oil sector and further research.



2. Theory and Analytical Framework

2.1. Sustainability challenges of palm oil production

Omnipresent in food products, cosmetics, cleaning products and in biodiesel production, a daily
consumption of palm oil is almost inevitable. Palm oil, derived from Elaeis guineensis, was
originally cultivated in humid tropics in Central and West Africa. However, as global production
rose by 229% over the last 25 years, Indonesia and Malaysia became the largest palm oil
producers (Alhaji et al., 2024; Qaim et al., 2020). As of 2024, their production accounts for over
80% of the global palm oil production, each producing respectively 59% and 24% (Foreign
Agriculture Service, 2024). Primarily imported by China, India and then European Countries, the
success of the palm oil is largely due to the growing global demand for vegetable oil, along with
palm oil’s unique versatile property and higher yields compared to other oil crops like soybean,
rapeseed and sunflower (Pacheco et al., 2017; Qaim et al., 2020).

While the definitions of smallholder in the agricultural sector can vary per country or
institution (Hasan et al., 2021), a more holistic definition of smallholder farmer will be used here,
with Amar et al. (2023) defining smallholders as “[...] a vulnerable group of people cultivating
small fields of land to feed their families and earn an income, mostly living in rural areas of
countries in the Global South with limited access to financial resources and essential
infrastructures” (p.6).

In Indonesia, the high increase of global demand for palm oil was seen as an opportunity
by the Indonesian government to develop rural regions and reduce poverty (Qaim et al., 2020).
However, although the palm oil expansion came with some socio-economic benefits, it also came
with waves of criticism due to its environmental impact (Qaim et al., 2020). The palm oil boom
brought new agricultural activities and employment, along with earning opportunities in poorer
regions. With palm oil being more profitable than rubber (a highly competitive crop in Indonesia),
its adoption generated higher incomes for smallholders (Qaim et al., 2020). As the rural incomes
grew, it led to significant improvements of farmers’ livelihoods with positive effects on education,
nutrition, and asset ownership (Chrisendo et al., 2022).

Nevertheless, the expansion of palm oil plantations came with serious impacts on the

environment. Common methods for plantation expansion, such as tropical forest clearance and



conversion of peatlands, have resulted in severe biodiversity and natural habitats loss, GHG
emissions, soil degradation and a reduction of carbon pools (Okarda et al., 2024; Qaim et al.,
2020). While deforestation has historically been driven by large-scale producers, smallholders
are now significant contributors as they represent around 50% of the global palm oil production
and are more likely to adopt high-emitting practices (Qaim et al., 2020; Reich & Musshoff, 2025;
Touch et al., 2024). Factors such as difficult access to land property, knowledge and quality
agricultural inputs (e.g. seeds, fertilisers), small farmers have been linked more frequently to
illegal land clearing and forest conversion to compensate for lower farm productivity (Qaim et
al., 2020; Reich & Musshoff, 2025).

Given its status of a highly controversial crop, excluding palm oil from the market and
replacing it with other vegetable oils may not improve the current situation, as it could lead to
greater land conversion and have severe consequences on its producers, such as small farmers,
a population already facing many challenges (Qaim et al., 2020). Therefore, effective strategies
must be implemented in the palm oil sector to reduce associated emissions while ensuring the

inclusion of smallholder farmers to secure positive outcomes for them too.



2.2. Climate change and global agricultural commodities such as palm oil
The net increase of GHG emissions in the atmosphere due to human activities has led to an
acceleration of climate change.

The AFOLU sector represents the third largest emitting sector with a responsibility of 13-
21% of the global anthropogenic GHG emissions (IPCC, 2022). Within the AFOLU emissions
inventory, more than 50% of the emissions come from CO; released by the LULUCF sector, with
deforestation as the major driver (IPCC, 2022). The remaining comes from agriculture emitting
methane (CHa4), mainly from enteric fermentation from livestock, and nitrogen dioxide (NOz),
principally due to nitrogen fertilisers (IPCC, 2022). In tropical regions such as Africa, Latin America
and Southeast Asian countries, the LULUCF represents more than 50% of their AFOLU related-
emissions (IPCC, 2022).

In these regions, deforestation has been proven to be largely associated with
commodities production, greatly driven by international demand for crops such as palm oil, cocoa
and coffee. In a study by Pendrill et al. (2019), between 2010 and 2014, in Indonesia, palm oil
expansion was responsible for nearly half of the national CO2 emissions due to deforestation.
While deforestation in some countries (e.g. Brazil) is primarily driven by commodity production
for national consumption, 71-89% of the production of oilseeds (e.g. palm oil, soybeans) and 68-
75% of crops like cocoa, coffee, tea and species are produced for export to regions such as China
and Europe (Pendrill et al., 2019).

As a great driver of GHG emissions, the agriculture sector is also one of the most sensitive
to climate change (Fleming et al., 2019). In regions with limited ability to adapt to climate change,
farming activities could be heavily impacted, hence affecting production yields and all product-
dependent related actors (e.g. smallholder farmers and agri-food companies). In the commodity
market, Figure 1 highlights that the production of coffee, cocoa and palm oil is largely
concentrated in a few countries that are highly vulnerable to climate change, such as Indonesia,
India and Ivory Coast (European Environment Agency, 2021). As a result, commodity-importing

regions like Europe, would also likely be impacted by climate-related interruptions in production.
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Figure 1: Map of climate-related vulnerabilities of the major exporters of commodities (banana, cocoa,

palm oil, coffee, maize and soybean). Map retrieved from the European Environment Agency (2021)

In the palm oil sector, smallholder farmers, who produce around 50% of the global palm
oil, are particularly at risk from climate change due to both the high climate vulnerability of their
countries and their difficult socio-economic conditions (European Environment Agency, 2021;
Qaim et al., 2020; Touch et al., 2024). These factors could significantly affect smallholder farmers’
yields and overall livelihoods (Touch et al., 2024), with potential rebound effects on agri-food

companies and all the actors involved in the palm oil value chain.



2.3. Palm oil value chain and GHG emissions

To mitigate the impact of climate change on the commodity market, it is crucial to reduce its
associated GHG emissions. Moreover, the implementation of climate adaptation measures is
essential so that all actors from the value chain, especially the most vulnerable, can sustain their
activities, in the present and future, and secure their livelihoods despite potentially climate-
related disruptions such as drought, flooding and sea level (IPCC, 2022).

Implementing a strategy to reduce GHG emissions in the palm oil value chain requires a
clear mapping of the activities and related actors, and their associated emissions.

First, mapping the palm oil value chain is a true challenge (Bakhtary et al., 2020). From
the production of fresh fruit bunches (FFB) to the consumption of end-products, a series of
activities distributed across the globe involve multiple actors. In Figure 2, a simplified
representation of the palm oil value chain shows the multiple actors and steps involved, going
from small farmers, nations in the “Global South” to agri-food companies in palm oil-importing
regions.

Following the GHG Protocol (2011), emissions can be classified into the scope 1,2 and 3.
Scope 1 covers direct emissions owned by a company, Scope 2 includes emissions associated with
the energy purchased, and Scope 3 accounts for any other indirect emissions from a company’s
value chain (GHG Protocol, 2011). In 2024, agri-food companies reported that their Scope 3
emissions averaged 85%?2 of their total emissions, with upstream and downstream activities
accounting for 71%? and 14%?2 respectively (CDP, 2024). Also, around 65% of the total emissions
were reported to come from the farming stage due to land use change (e.g. deforestation, land
conversion) and agricultural practices (FAO, 2022). In the Scope 3 upstream activities — from
farming to the refinery gate - the largest sources of emissions are located at the farming stage,
representing 82% of upstream emissions, followed by the extracting stage via palm oil mills (17%)
and the refinery (1%) (Schmidt, 2015).

At the farming stage, it is widely known that the expansion of palm oil has led to forest

2 Note: While specific data on emissions across the palm oil value chain are currently limited, the percentages used
are from the broader agri-food sector to illustrate the potential distribution of emissions across the palm oil value
chain.
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clearance via slash-and-burn and draining, and peatland conversion via draining, releasing a
significant amount of GHG while severely decreasing the land’s capacity to sequester carbon
(Sundaraja et al., 2020; Tan et al., 2018). Moreover, “climate-unfriendly” agriculture practices
can be a great source of emissions, such as the use of poor seedling quality, great use of chemical
fertiliser, lack of replantation, plantation clearance using fire, burning plantation residues (e.g.
trunk, leaves, empty FFB) and reliance on fossil fuel (Qaim et al., 2020; Schmidt, 2015; Siregar et
al., 2024; Suardi et al., 2022; Tan et al., 2018). Additionally, to compensate for lower vyields,
smallholders have been considered to be a major driver for deforestation and peatland
conversion to expand the plantation to increase yields (Schoneveld et al., 2019; Siregar et al.,
2024). With limited access to knowledge, financial and technical resources, a continuity of high-
emitting farming practices could occur among small farmers (Qaim et al., 2020).

Once harvested, FFB are transported to different mills where oil is extracted. At the palm
oil extracting stage, the main source of emissions comes from mills’ wastewater, emitting
significant CH4 emissions, and the use of fossil fuel energy (Bessou et al., 2014; Schmidt, 2015).
Finally, the main source of emissions at the refining step is from the use of fossil fuel energy
(Schmidt, 2015).

The main source of Scope 1 and 2 emissions, representing around 15% of the total, comes
mainly from the type of energy source (GHG Protocol, 2011). Finally, the Scope 3 - downstream
emissions (14%) are usually associated with the type of energy source used for transportation,
the use and the end-of-life treatment (e.g. landfill, incineration, compost) (GHG Protocol, 2011).

Despite emissions occurring at various stages along the value chain, farming occurring at
the Scope 3 upstream activities represents the largest part of emissions, which agri-food

companies are trying to tackle.
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2.4. Decarbonisation strategy of agri-food companies
Representing their largest share of emissions, agri-food companies must address their emissions
to comply with agreements (e.g. Paris agreement, EU Green Deal), new regulations (e.g. EUDR,
CSDDD) and respond to demands from consumers and NGOs.

In the palm oil sector, palm oil-consuming companies are adopting strategies to reduce
emissions along their palm oil value chain. These companies are focusing on reducing the Scope
3 (upstream activities)-related emissions as they represent the largest share of emissions and
have been subject to a lot of criticism (Acampora et al., 2023). Although approaches to tackle
emissions can vary depending on a company’s objectives, a common strategy to decarbonise
starts with calculating the company’s carbon footprint, planning the emissions reduction with
commitments and targets, and developing and implementing an actionable plan (Acampora et
al., 2023). While some elements of a strategy can be applied to all the scopes, the following
explanation focuses particularly on the strategy to tackle the emissions from the Scope 3
(upstream activities), as it represents a true challenge and the most significant one.

First, the quantification of the carbon footprint can be done by using the Life Cycle
Assessment (LCA) approach, an approach that includes all the emissions from the raw material
extraction until the disposal associated with a product or a service (Acampora et al., 2023;
European Environment Agency, n.d.).

Second, planning the emission reduction is done by first committing to lower emissions
and setting specific targets (Acampora et al., 2023). Anderson et al. (2023) suggest following the
Science Based Targets initiative (SBTi) framework to set emissions and palm oil footprint
reduction targets to align with the Paris Agreement. Moreover, in response to the consequences
of deforestation and peatland conversion to expand crop land, agri-food companies in the palm
oil sector are committing to halting deforestation and peat conversion with objectives like “no
deforestation”, “zero-deforestation”, “No Deforestation, No Peat and No Exploitation (NDPE)”,
and “peat conversion free” (Anderson et al., 2023; Apriani et al., 2020; Bakhtary et al., 2021; FAQ,
2018; Meijaard et al., 2018; Rahman et al., 2025). Additionally, with the rise in demand for palm
oil with a lower environmental impact, actors in the industry created the Roundtable Sustainable

Palm Qil (RSPO) certification to promote sustainable palm oil producing (Schmidt & De Rosa,
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2020). Finally, companies are aiming for complete traceability of their palm oil value chain,
considered crucial to demonstrating compliance with their commitments (Bakhtary et al., 2020).

Lastly, as the Scope 3 emissions fall outside of companies’ direct control, companies
“often pass on external pressures to their suppliers by requesting them to implement low-impact
practices” (Acampora et al.,, 2023, p. 4). Therefore, to meet their commitments, palm oil
companies commonly apply requirements to their suppliers (Bakhtary et al., 2020; Climate Bonds
Initiative, 2025). These companies can require their suppliers to adopt specific practices (e.g.
RSPO, GAP3?) to produce or supply lower-emitting palm oil (Schoneveld et al., 2019). Moreover,
some companies rely on moving away from palm oil to reduce their emissions by replacing palm
oil with “lower-impact” alternatives (e.g. rapeseed oil), or even eliminating palm oil from their
products (Lieke et al., 2024). However, compliance can be difficult for actors in the value chain
with limited resources, and could risk exclusion from the market, as Bakhtary et al. (2020) argued;
hence, to facilitate compliance with requirements, companies engage with actors in their palm
oil value chain (Bakhtary et al., 2021; Bakhtary et al., 2020; Climate Bonds Initiative, 2025). Due
to the important role of smallholders in the palm oil value chain, some companies offer farmers
supporting programmes to make up for potential lack of knowledge, economic resources and
legal documentation to comply with a company’s requirements (Schoneveld et al., 2019). These
programmes can include (1) technical support such as knowledge, skills and resources to improve
farming practices (e.g. GAP), (2) financial support to facilitate access to credit and increase
financial competencies, (3) institutional support to secure land tenure and (4) technological
support to improve farm infrastructure and facilitate communication (Bakhtary et al., 2020).
While these programmes offer a wide range of support, Bakhtary et al. (2021) argued that these
are often mainly designed to ensure compliance with a company’s requirements (e.g. certified
RSPO), and meaningful impact and long-term changes remain unclear. Also, in general, these
programmes remain limited in number and participation from smallholders with limited access

to minimum resources and general support (Bakhtary et al., 2020). Finally, companies also

3 Promoted by the Food and Agriculture Organisation (FAO), Good Agriculture Practices (GAPs) take into account

environmental impact and the health and safety of workers.

14



engage with external actors from the value chain, such as NGOs, state actors, private companies
in the sector, and Indigenous Peoples and Local Communities to find broader solutions (Bakhtary
et al., 2021; Climate Bonds Initiative, 2025). An example is the creation of the RSPO, which is the
result of an international co-operation of NGOs, palm oil producers, manufacturers and retailers,
among others (RSPO, n.d.-b). Table 1 presents a resume of the agri-food company’s strategy to

decarbonise their palm oil Scope 3 - upstream activities.

Table 1: Resume of Scope 3 (upstream activities) decarbonisation strategy of the palm oil value chain by
agri-food companies.

Strategy Examples from the literature with brief definition | Source

GHG emissions reduction goal - Setting a target for
reducing emissions within a timeframe aligned (Anderson et al., 2023)
with the Paris Agreement

(Anderson et al., 2023; Apriani

. L . et al., 2020; Bakhtary et al.,
. Halting or limiting deforestation and peat B
Commitment 2021; FAO, 2018; Meijaard et

conversion in the value chain
al., 2018; Rahman et al., 2025)

No deforestation and no peat conversion —

Sustainable palm oil sourcing —Sourcing palm oil .
) L . ) (Schmidt & De Rosa, 2020)
with minimum environment impact

Complete traceability — Sourcing palm oil from
P v &p (Bakhtary et al., 2021)
traceable sources

Supplier sourcing requirements — Sourcing from (Bakhtary et al., 2020; Climate
suppliers that meet defined criteria Bonds Initiative, 2025)

Palm oil reliance reduction — Limiting the use of .
o (Lieke et al., 2024)
palm oil in products
Action . ) (Bakhtary et al., 2021; Bakhtary
Value chain engagement — Supporting and .

et al., 2020; Climate Bonds
Initiative, 2025)

External engagement - Supporting and (Bakhtary et al., 2021; Climate

collaborating with actors in the value chain

collaborating actors outside the supply chain Bonds Initiative, 2025).
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2.5. “Climate-friendly practices” by smallholder farmers

As argued by many authors, due to their socio-economic situation, smallholders may resort to
unsustainable farming practices (Qaim et al., 2020; Siregar et al., 2024). As identified by Wreford
et al. (2017), Acampora et al. (2023) and Jelsma (2019), smallholders may face economic barriers
such as insufficient financial resources for land ownership, investment in farming technologies,
infrastructure, and training to adopt “climate-friendly practices”, practices aiming to reduce GHG
emissions or sequester carbon emissions. Also, on the social side, ageing farmers, limited access
to education and knowledge and perception of the negative effects of climate change on their
plantations can hinder changes in their practices.

However, despite these barriers, many studies have also shown that smallholder farmers
present low-emission practices. To avoid emissions related to land use change (e.g.
deforestation, peatland conversion), some palm oil small farmers cultivate on land already used
or dedicate a portion of their land for conservation, allowing possible additional income through
an environmental compensation program (Abas et al.,, 2022). “Climate-friendly” agricultural
practices include the use of organic waste as fertiliser instead of chemical fertilisers, the
transformation of palm oil plantation residues into biomass energy to reduce GHG emissions,
crop rotation and replanting, which can enhance carbon sequestration and limit land expansion
(Bakhtary et al., 2021; Ernah et al., 2016; IPCC, 2022; Petri et al., 2024; Schoneveld et al., 2019;
Susanti et al., 2020). While practised at a limited scale and with mitigated perceptions on its
overall benefits, agroforestry has also been adopted by some palm oil smallholder farmers
(Susanti et al., 2020). Agroforestry is a land-based practice combining different crops with animal
farming to enhance carbon sequestration, with the potential to diversify incomes (IPCC, 2022;
Susanti et al., 2020). Finally, due to external reinforcement, common practices follow principles
from the RSPO or the Indonesian Sustainable Palm Qil (ISPO) certification in Indonesia (Bakhtary
et al.,, 2021; Ernah et al., 2016; Schoneveld et al., 2019).

Finally, supporting activities enabling overcoming financial and social barriers include
forming cooperative or groups of farmers to support each other and collectively boost financial

income and household income stability, taking part in diverse trainings, and promoting palm oil
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farming to female and young population (Acampora et al., 2023). The Table 2 resumes “climate-

friendly” practices implemented by palm oil smallholder farmers.

Table 2: Resume of current “climate-friendly” practices implemented by palm oil smallholder farmers

Activities

Definition and examples

Source

Land use change
reduction

Efforts to halt, limit and avoid deforestation and

peatland conversion into cropland (e.g. farming on

already explored land, reserve land areas for
conservation)

(Abas et al., 2022; IPCC,
2022; Susanti et al.,
2020)

“Climate-friendly”
agricultural
practices

Practices to reduce emissions from working the
land (e.g. use of organic fertiliser, biomass
transformation, agroforestry, crop rotation,
replanting, practices from RSPO and ISPO
certifications).

(Bakhtary et al., 2021;
Ernah et al., 2016; IPCC,
2022; Petri et al., 2024;
Schoneveld et al., 2019;
Susanti et al., 2020)

Social and economic
empowerment

Actions to improve farming-related income and
social conditions (e.g. remuneration for land
protection, follow trainings, practice community
inclusion and organise groups)

(Abas et al., 2022;
Acampora et al., 2023;
Jelsma, 2019)
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2.6. Analytical Framework

Building on the insights from the previous chapter, Chap. 2.4 and Chap. 2.5, this study focuses on
exploring current practices implemented by Indonesian palm oil smallholder farmers to
decarbonise their agricultural practices, and Unilever’s strategy to decarbonise their Scope 3
palm oil-related upstream activities. Moreover, previous chapters revealed that some climate-
friendly practices, such as agroforestry or RSPO, may be beneficial for the company in terms of
emissions reductions while having a negative economic impact on smallholder farmers.
Therefore, this study is also looking at the synergies and trade-offs between Indonesian
smallholder practices and Unilever’s strategy. The interaction between both will be assessed in
terms of synergy (‘win-win’ cases) and trade-off (‘win-lose’ cases). A ‘win-win’ scenario enables

smallholders to earn higher income while allowing Unilever to reduce their emissions.

Scope 3 GHG emissions reduction

Indonesian palm oil
smallholder “climate- :
friendly" practices :
I
1

Unilever's palm oil scope 3
(upstream) decarbonisation
strategies

Palm oil smallholder farmers Agri-food companies
"Climate-friendly" practices Scope 3 (upstream) decarbonisation strategies
A ke
3 T ‘
Case study i 1 Case study

Figure 3: Framework — own graph
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3. Methodology

This chapter presents the details of the methodology used to answer the research questions and

a reflection on its limitations.

3.1. Research approach and design

The research questions were answered using a qualitative research approach. A literature review
was first conducted to understand the key concepts relevant to this study, and the research
guestions were answered by applying the analytical framework developed in Chapter 2 to a single
case study.

The literature review was built on findings from academic journal articles, governmental
and non-governmental documents and standards on topics related to sustainable farming
practices, climate change, decarbonisation strategy, palm oil value chain, smallholder farmers,
and agri-food businesses, among others. As this study includes terms from different fields,
databases such as Scopus, Web of Science, and Google Scholar were used as they include papers
from a wide variety of disciplines. To find additional relevant papers, the citation chaining
method was used, and the selection of the relevant papers was done based on the language
(English), relevance to the topic and the easy accessibility of the document.

Finally, due to limited time, this study focuses on a single case study. The study explores
the strategy of an agri-food company, Unilever, to decarbonise their palm oil Scope 3 (upstream
activities) related emissions, and practices implemented by smallholder farmers in Indonesia to

decarbonise their palm oil-related farming activities.

Brief introduction of Unilever

Unilever is now one of the largest manufacturers offering consumable goods, going from
personal and home care products to food products (Unilever, 2025a). Unilever relies on palm oil
for many of their food such as mayonnaise, margarine, cookies and ice cream and non-food
products like soaps. According to the company, about 51-60% of their revenue is dependent on
the palm, making it a significant commodity for Unilever (Unilever, 2024d). In 2023, Unilever’s

palm oil consumption was estimated at over 700,000 tonnes, representing about 1% of the global
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palm oil production (see Appendix A for calculation details) (Foreign Agriculture Service, 2024;
Unilever, 2024d). In 2023, the company sourced the majority of its ingredients from Indonesia
(63%) and Malaysia (22%), primarily from large palm oil plantations and smallholder farmers
(Unilever, 2024d, n.d.-a) (see Appendix A for calculation details). In 2025, the company published
their first report under the CSRD, where they reported emitting 54.49 million tonnes of CO2
equivalent (CO2e) (excluding indirect consumer use*), with around 7% of these total emissions
attributed to the palm oil value chain (Unilever, 2024d, 2025a) (see Appendix A for calculation
details). Figure 4-1 represents the company’s share of emissions. “Raw materials (e.g. palm oil)
and ingredients” include the total emissions for farms to Unilever’s site and account for more
than half of the Scope 3 upstream activities emissions. Moreover, emissions from the production
of Unilever’s forest-risk commodities (e.g. cocoa, palm oil, soy...) come from the land use change
(e.g. deforestation), agriculture practices, and downstream processing (e.g. palm oil extraction,
refining, manufacturing...) (see Figure 4-2); with palm oil constituting their highest forest-risk
commodity (Unilever, 2025a). In response to the high impact of palm oil, Unilever implemented

a strategy to decarbonise its palm oil-related emissions across their value chain.

1 [ Total emissions in 2024
\ 54.49 million tonnes of CO2e )
N i

Ve ~N ™~
/Sco e 3 - upstream activiti;; [ Scope1&2 \ Scope 3 - downstream activities |
P P ‘
k ~80% ) \ ~1% )\ ~19% )
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Raw materials and ingredientq
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/\Land use change |
4
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\c\\v/ Downstream ‘
\  processing )
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Figure 4: Own graph: 1) Unilever's emissions distribution, 2) Main source of palm oil value chain
emissions. (see Appendix A for calculation details)

4 Consumer use emissions are associated with the product usage, in downstream emissions. As these emissions are
also excluded from the decarbonisation scope of Unilever’s, these emissions were also excluded in this study.
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Brief introduction of palm oil smallholder farmers in Indonesia

In Indonesia, it is estimated that 38% of palm oil producers are smallholders, and their production
accounts for around 35% of the national palm oil production (Hasan et al., 2021). In Indonesia,
smallholder farmers can be divided into two broad categories: (1) 20% are “scheme smallholders”
and (2) 80% are independent smallholders (Pacheco et al., 2017; Suharno et al., 2015). Scheme
models include (1) smallholders independently organised in groups or cooperative where they
can benefit from agri-inputs (e.g. seedling, fertilisers), land certificates and working with
company mill, and (2) “plasma farmers” associated with state or private palm oil company where
they can benefit from access to land, agri-inputs, financial and technical support (Hasan et al.,
2021; Pacheco et al., 2017; Suharno et al., 2015; Watts et al., 2021). In contrast, independent
farmers are not linked to any scheme, receiving overall limited access to support besides
available government assistance (Hasan et al., 2021; Watts et al., 2021). In this case study, the
focus is only on the Indonesian “independent smallholder farmers” (hereafter also referred to as

smallholder, small-farmers, ISH or SH), as they present limited resources and access to support.

3.2. Methods for data collection (documents and interviews)
To answer the research questions, primary data were obtained from semi-structured interviews,

and secondary data from the grey literature (e.g. reports, websites, newspapers, webinars).

Semi-structured interviews

Semi-structured interviews were chosen to ensure a direction to the conversation while also
leaving room for natural conversation and unanticipated insights. To ensure a diversity of insights
on the situation, participants from different organisations and roles were contacted. Tables 3 and
4 resume the type of potential participants contacted, the number of interviews conducted and

details on interviewed participants.
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Table 3: Resume of participants reached out

Group of participants Contacted Interviewed
Organisation active in Indonesia 9 1
Palm oil-producing independent 3 0
smallholder farmers in Indonesia
Palm oil certification body 1
Researchers 0
Unilever 25 0
Total 40 2

Table 4: List of participants interviewed and code

Code | Role in the organisation Organisation name Based in Form Date
Supply Chain and
Livelihood WRI - Organisation . Online

P1 ) ) o i Indonesia . ) July 9, 2025
Transformation Senior active in Indonesia discussion
Manager
Senior Executive of RSPO — International

P2 Research and Knowledge | palm oil certification Indonesia Written July 7, 2025
Management body

To gain more insights on Unilever’s palm oil value chain decarbonisation strategy, current
employees at Unilever were contacted via various channels (e.g. company online form, company
email, LinkedIn, personal contact); however, no response resulted in an interview. The selection
of potential participants was based on their role within the organisation (e.g. managers,
directors, business operations, business leaders) in the relevant domain (e.g. sustainable
sourcing, procurement, palm oil) and preferably located in Indonesia. Snowball sampling was also
used to reach out to more suitable participants for the study and to increase the possibility of
speaking with Unilever, the location-based search was expanded to include people located in
Singapore, the Netherlands, the United Kingdom and the United States of America.

On the small farmers’ side, possible participants were selected based on their location, in
Indonesia, and their profile — palm oil small farmers, smallholder cooperatives. Names of
potential participants were found in research papers and reports reviewed for the literature

review and contact information were found on farmers or NGOs websites in contact with them.
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Due to the language barrier, online interviews were not possible, and submitted questions were
never returned.

Finally, NGOs and experts in the sector were also contacted and selected based on their
role and potential collaboration with small farmers and/or Unilever active in Indonesia. Relevant
NGOs and experts were found via the supervisor network, webinar on palm oil, social media, and

research papers reviewed for the literature review.

Grey literature
To complement the interviews, documents from the grey literature were also analysed.

To uncover Unilever’s palm oil decarbonisation strategy, the company’s reports, website,
social media, videos and internal policy documents were reviewed. In addition, newspapers and
external documents about Unilever were examined to add nuance to or support the company’s
perspective. The analysed documents were selected based on their relevance to SQ-1, hence
addressing the following topics: Unilever, sustainability, palm oil, decarbonisation, GHG
emissions, value chain, farmers, and strategy.

To answer SQ-2, which documents farmers’ practices, websites and social media of
farmers’ organisations were reviewed, as well as webinars, reports, palm oil certification
documents and articles from NGOs that report and/or research on smallholder farmers and agri-

food companies in palm oil sector.

3.3. Methods for data analysis

The data from both the document analysis and interviews were analysed using thematic coding,
using both a deductive and an inductive approach (see code book in Appendix C). First, the
documents and interviews were reviewed using a deductive approach, categorising the collected
data by the codes created using the frameworks previously presented (Tables 1&2). Then the
inductive approach was used to extract relevant elements that had not been previously

considered.
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3.4. Reflections on data gathering
The data collected from both interviews and the grey literature present several limitations.

First, regarding the collection of primary data, no interviews with the targeted group,
Unilever and Indonesian palm oil small farmers were conducted. Therefore, the elements present
in Unilever’s strategy were mainly based on available public documents and personal
understanding of the strategy. Direct insights from the company could have improved the
completeness of the strategy later presented in the Results section. However, in a personal
communication with Unilever’s sustainable department in Indonesia, the company noted that
“only documents that do not involve confidential information will be shared” (Unilever, personal
communication, June 24, 2025). Hence, it is unclear if speaking with an employee at Unilever
would have provided more insights.

On the farmers’ side, while one farmer organisation seemed willing to participate through
written answers due to the language barrier, no further answers were ever received. Without
direct input from farmers, the data used to uncover farmers’ practices relied on NGOs’
publications, standards of the industry, knowledge from the interviewees and researchers.
Hence, the representation of current farmers’ practices and their associated challenges may not
be accurate. While documents from Indonesian farmer organisations exist, reviewing them was
excluded from my research due to language barriers and time constraints to invest efforts in
translating each document. Two interviews with relevant actors in the industry were conducted,
with one in writing and the other online. Unfortunately, the writing interview did not allow for
easy follow-up questions; hence, gaining more insights based on the person’s view and
experience was difficult to obtain. For the online interview, time limitations made it difficult to
ask for many follow-up questions, and the language barriers and internet quality made it

challenging to have a fluid and clear conversation.
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4. Results

This chapter presents the results of the document analysis and the interviews through the lens
of the theoretical framework introduced in Chapter 2. The following results are structured
around the two sub-questions: What strategy does Unilever have to decarbonise their Scope 3
(upstream activities) palm oil value chain? (SQ-1) and What practices do smallholder farmers in

Indonesia implement to decarbonise their palm oil-related farming activities? (5SQ-2).

4.1. Unilever’s strategy to decarbonise its palm oil value chain

Based on the document analysis, since 2016, Unilever has not presented a specific strategy for
reducing the impact of their palm oil value chain; instead, it merged with the general company
strategy for unknown reasons (Unilever, 2016, 2024a). Hence, while Unilever does not explicitly
present a decarbonisation strategy for its palm oil value chain, the strategy presented below
includes commitments and actions from the general decarbonisation of the company’s total

emissions, which could also apply to the decarbonisation of their palm oil value chain.

Commitments

GHG emissions reduction goal — Unilever has committed to reducing its total company’s Scope
3 emissions by 39.5% by 2030 compared to the 2021 level (Unilever, 2025a). Also, the company
also aims to reduce its Scope 3 Forest, Land and Agriculture (FLAG) GHG emissions, those from
agricultural activities such as land use change and land management, including palm oil farming,
by 30.3% by 2030, using 2021 as the baseline (Unilever, 2025a). However, Unilever does not
appear to have set a specific emissions reduction target for the palm oil value chain only. Based
on the company data, between 2021 and 2024, the total GHG emissions of Unilever increased by
60% while the total FLAG emissions decreased by 14% (see Figure 5, reference for data and
calculation can be found in Appendix B). Between 2021 and 2023, emissions associated with the
palm oil value chain rose by 30% (See Figure 5). Therefore, looking only at the total company or
the FLAG emissions does not indicate the evolution of the emissions from the palm oil value chain
only. Even if the overall company or FLAG emissions decrease, emissions from the palm oil could

still be increasing.
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Figure 5: Own graph - Evolution of the total company's (excluding consumer use) and FLAG emissions,
and the palm oil-related emissions between 2021 (target baseline) and 2024. Source of data: (Unilever,
2021a, 2022c¢, 2022d, 2022e, 2023b, 2023c, 2023d, 2024d, 2025a)

Moreover, tracking the evolution of the emission does not clearly inform on the impact
of the efforts done to decarbonise the palm oil value chain. While the palm oil-related emissions
increased between 2021 and 2023, Unilever claimed in 2022 that almost all of their palm oil had
a lower GHG impact than the industry average (Unilever, 2023c). However, this claim does not
provide a clear picture of the company’s actual palm oil footprint or the effectiveness of its
reduction efforts. In Figure 6, the graph presents an estimate of Unilever’s palm oil footprint (see
Appendix B for data sources). The graph shows that the carbon footprint of the palm oil increased
by 57% between 2021 and 2023 and by 94% between 2019 and 2023. In 2021, the company
justified the significant increase by using higher GHG emissions factors in calculating their palm
oil value chain emissions (Unilever, 2022d), and later claimed a possible “over estimat[ion] [of]

our Palm footprint due to the inclusion of non-palm ingredients” (Unilever, 2024d, p. 290).
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Figure 6: Own graph - Evolution of palm oil footprint, Unilever’s GHG emissions of the palm oil value
chain and the volume of palm oil sourced by Unilever between 2019 and 2023. Data source: (Unilever,
2020a, 2020b, 2021b, 2021c, 2022d, 2022e, 2023c, 2023d, 2024d)

No-deforestation and no peat conversion —Since 2020, Unilever has committed to sourcing palm
oil from deforestation- and conversion-free areas (Unilever, 2024b). With the upcoming EU
regulation on deforestation (e.g. EUDR), the company will be required to comply with it (Unilever,
2025a). As part of their deforestation-free claim, the company also includes halting peat
conversion, as Unilever defines deforestation as the “[lJoss of natural forest as a result of: i)
conversion to agriculture or other non-forest land use; ii) conversion to a tree plantation; or iii)
severe and sustained degradation” (Unilever, 2022a, p. 5). To claim their deforestation-free
performance, the company assesses their sourced palm oil based on their suppliers’ compliance

with EUDR or their internal verification protocol or the Identity Preserved (IP)° or Segregated

5 Identity Preserved (IP) — The certified palm oil comes from a single identifiable certified source, and it is kept
separately from the rest of the palm oil throughout the supply chain (RSPO, 2025).
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(SG)® RSPO-certified palm oil (Unilever, 2025a). While Unilever accepts the two types of RSPO
certification to claim their “deforestation-free” palm oil, the RSPO organisation has noted that,
“there are also certain differences between the RSPO Standards and the EUDR, which mean that
companies will need to provide additional information (compared to the RSPO Standards) to
demonstrate compliance [with EUDR]” (RSPO, 2025). By the end of 2024, Unilever claimed that
95,7% of their palm oil was sourced from deforestation-free areas (Unilever, n.d.-b). Although
the company had previously committed to achieving 100% deforestation-free palm oil by 2023,
they have not shared a clear explanation for failing to meet their goal. In addition, Unilever

revised their target from 100% to 95% in 2024 (Unilever, 2023b, 2025a).

Sustainable palm oil sourcing — Unilever is committed to sourcing sustainable palm oil. In 2023,
the company aimed to source 100% sustainable palm oil, but this target was not achieved without
providing further explanation. Later, in 2024, their objective went down from 100% to 95%
(Unilever, 2023a, 2025). By the end of 2024, the company claimed to have sourced 82% of their
palm oil from sustainable sources (Unilever, n.d.-b). This claim is based on 62% of palm oil being
sourced through certified RSPO Mass Balance’ or RSPO Segregated (SG) supply chains, or by
meeting internal standards (e.g. SAPs®), and an additional 20% being covered through the
purchase of RSPO Independent Smallholders (ISH) credits® to compensate for the use of non-
certified palm oil (RSPO, n.d.-a; Unilever, n.d.-b). Hence, less than 62% of the palm oil used by
Unilever was produced sustainably. Finally, in June 2025, Unilever was criticised by a Dutch
Consumer Association (DCA), which called out Unilever for misleading consumers with the use of

the word “sustainable” on products, including products containing palm oil; the term was

6 Segregated (SG) — The palm oil come from different certified sources that is kept separate from the rest of the palm
oil throughout the supply chain (RSPO, 2025).

7 The Mass Balance (MB) — The certification includes the mixing of RSPO and non-RSPO certified palm oil (RSPO,
2025).

& The Sustainable Agriculture Principles (SAPs) are a set of requirements and guidelines for both farmers and suppliers
to reduce their impacts and acquire the “sustainably sourced” status from the company. For more information,
https://www.unilever.com/files/unilever-sustainable-agricultural-principles-2024.pdf

9 RSPO Certified Independent Smallholders credits can be purchased, so certified farmers can earn additional income
for their efforts. One RSPO credit is equivalent to one tonne of palm oil produced by an RSPO Certified palm oil
producer (RSPO, 2025).
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considered vague, with limited transparency regarding the information behind it (Cammelbeeck,

2025).

Complete traceability — Unilever is also committed to increasing the traceability of its palm oil
value chain (Unilever, n.d.-b). Unilever shared that the “first mile” of their palm oil is often the
most critical and challenging to trace, as sustainable-verified and non-verified palm oil can be
easily mixed at that stage and leading to incorrect information about the type of palm oil sourced
(Unilever, 2022b). The company stated that they are “stepping up [their] engagement with
suppliers and smallholders while increasing the traceability and transparency of [their] supply
chain” (Unilever, n.d.-b). Improving the traceability is considered essential for achieving and
showing compliance with their deforestation-free and sustainability sourcing commitments
(Unilever, n.d.-a, n.d.-b). To show proof of their commitment, the company shares public lists of

their suppliers (Unilever, n.d.-a).

Implementation plans
To achieve their commitments, the company’s action plans include reducing reliance on palm oil,
implementing requirements for palm oil sourcing/production, engaging with actors in and out of

the value chain, and other actions.

Supplier sourcing requirements — To be part of Unilever’s palm oil value chain, suppliers must
comply with the company’s list of requirements, or an exclusion could occur (Unilever, 2024e).
Additionally, to qualify as providing “sustainable and deforestation-free”, suppliers must meet
additional requirements. As mentioned previously, suppliers need to demonstrate compliance
with Unilever’s internal standards (e.g. RSPO, SAPs, EUDR, internal protocol). While these
requirements are valid for some time, Unilever also updates them over time (Unilever, 2016,
2025b). As P1 mentioned, “[the best agriculture practices are] evolving, but they (Unilever) have,
at least, [...] a kind of willingness to accept any new ideas on the best approaches” (P1; see the
full interview transcripts in Appendix B). While complying with the company’s requirements is

“easier” for larger plantations, it is not the case for independent smallholders (Solidaridad et al.,
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2025, p. 15). Both interviewees, P1 and P2, explained that complying with a company’s
requirements may not be feasible (P1; P2) or even attractive (P1) for Indonesian smallholder
farmers. First, P1 explained that smallholders are “left behind in terms of [...] incomes, access to
education, access to infrastructure and so on, [...] so sudden change is not something that [is]
easy to address” (P1). P2 also added that “[t]he adoption of [RSPQ’s sustainable farming
practices] by smallholders is driven and constrained by several key factors. Financial and
technological limitations remain major challenges” (P2). Moreover, a lack of perception on the
ground for the need to change could hinder farmers from adopting low-emitting practices. P1
reported that “on the ground, all those unsustainable fruits, [...] even the fruit from deforestation
area [are] still accepted by palm oil mills. So, why should we (independent farmers) change?
There's no specific treatment for those unsustainable products” (P1). As P1 also argued, the
European market for palm oil is far smaller than the Asian market (e.g. India, China, Pakistan), so
the need to comply with European regulations may not currently be a priority if other more
important markets do not impose similar requirements (P1). However, P1 acknowledged that this
deforestation-free requirement still has an impact, as it can serve as a benchmark and argument

to influence broader transformation at both the national and industry level (P1).

Palm oil reliance reduction — According to Unilever’s 2024 emissions reduction plan , the
company planned to reformulate their products (e.g. soap bars) to include less palm oil and
replace it with lower-GHG-impact ingredients, such as a “combination of starches, natural fatty
acids and vitamins” (Unilever, 2024a; 2025a, p. 21). Although the company appears to have
sourced lower volume of palm oil over the years (except in 2021; see Figure 6), evidence that this
action has contributed to lowering the emissions is unclear, as the company’s overall emissions
have increased (see Figure 5). In addition to using product reformulation as a way to reduce
emissions, the company also justified it as a way “to address cost fluctuations, particularly for

commodities like palm oil [...]”(Unilever, 20253, p. 21).

Value chain engagement — Unilever engages with different stakeholders across their palm oil

supply chain to implement actions that support progress towards their commitments. The
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company shows engagement with different actors including large, medium and smallholders, as

well as mills and refineries.

Engagement with independent smallholders farmers engagement — Unilever does not
disclose the percentage of smallholders they engaged with from their palm oil supply
chain; but in 2024, they claimed to have support 80,000 smallholders in their entire
company value chain (Unilever, 2025a). The company recognises that ISH are “ [...]
generally unsupported and have no permanent ties to a larger plantation or mill. They
(ISH) often have low productivity and low-quality trees, and cannot afford technical advice
to improve the situation, which puts more pressure on forests” (Unilever, n.d.-a). The
company claimed that working closely with smallholders is primordial in the palm oil
industry and “[taking] into account the needs of smallholders [to] help the industry
achieve higher levels of sustainability, traceability and transparency [...]” (Unilever, n.d.-
a). Unilever engages with smallholders by offering training programmes and purchasing
RSPO ISH credits (Unilever, 2025a). Through these training programmes, Unilever provides
technical, financial and legal support, training to implement the company’s GAPs, called
SAPs, and assistance to acquire certifications (e.g. RSPO, ISPO) (Unilever, n.d.-a). As a
result, the company claims that their support has improved the sustainability and
productivity of SH and income (Unilever, n.d.-a). This engagement approach reflects an
example of “transition[ing] from buyers imposing a checklist of sustainability
requirements, to systematically supporting suppliers to produce sustainably” as explained
by Solidaridad et al. (2025, p. 50). However, it is unclear whether the duration of Unilever’s
engagement with SH is punctual or long-term. According to Wong, a participant at the
Solidaridad!®s 2025 webinar on palm oil, “getting into the palm oil industry [...] is a 20—
25-year investment, as it is also the plantation’s lifetime. [...] to put the right program in
place and really create long-term changes, the company needs to offer constant long-term
support” (20:49 to 21:10). Suhada et al. (2018) also shared a similar view, stated that

“[ISH] will find it difficult to maintain their sustainable certification once support from an

10 splidaridad is an international organisation, active in Indonesia, that works to make the global supply chain of
commodities more inclusive and sustainable.
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NGO or company ends”. Unilever claims to be the largest buyer of RSPO ISH credits to
support certified farmers not yet connected to their value chain (Unilever, n.d.-a). While
P1 recognised the potential of RSPO ISH credits as an incentive for smallholders to improve
their practices (P1). P1 also argued that, due to the price instability of these credits,
guaranteeing a premium price for producing certified palm oil is no longer possible.
Hence, there is a “danger” in using this as an argument to persuade ISH to adopt better
practices if the expected financial benefits can’t always occur (P1). A report prepared by
Solidaridad showed evidence of the decreasing value of the RSPO ISH credits over the
years, linking this trend to the apparent unwillingness of palm oil buyers to pay premium
prices (Solidaridad et al., 2025). The report quoted a trader saying that “if our buyers don’t
want to pay the RSPO premium, we do not pay the premium to farmers” (Solidaridad et
al.,, 2025, p. 26). Nevertheless, the NGO still recognises these RSPO ISH credits as an
opportunity “to promote smallholder inclusion” (Solidaridad et al., 2025, p. 52). To
overcome the many barriers to include ISH, P2 proposed notably a “[c]ollaboration and
tailored support could be essential to overcoming [...] barriers (faced by ISH)”.
Engagement with large and medium plantations — Unilever claims that the majority of
their palm oil is sourced from large and medium plantations (Unilever, n.d.-a). Since
Unilever began sourcing from these plantations, the current new requirements (e.g.
deforestation-free, sustainable sourcing, traceability...) did not apply (Unilever, n.d.-a).
Hence, the company is also supporting their adjustment by providing “resources, funding
and technical expertise” (Unilever, n.d.-a).

Engagement with mills, crushing plants and the refinery - Unilever also engages with
mills, crushing plants and refineries to ensure they meet the company’s requirements.
Unilever offers training and collaborates with these actors and others to improve the
traceability and transparency of the palm oil value chain (Unilever, n.d.-a). However, the
specific impacts of these interactions on these actors (e.g. income gains, emissions

reduction) remain unclear.
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External engagement - Unilever collaborates with actors external to their value chain (e.g. local
government, NGOs, agri-food companies, other private companies) to improve sustainability in
the sector and ensure progress in their own commitments.

e Co-founder of certification body — In 2004, Unilever co-founded the RSPO certification to
improve the sustainability in the palm oil sector (RSPO, n.d.-b). While Unilever does not
directly work with RSPO, they both maintain active exchange (P2). According to P2, while
“we (RSPO) do not engage directly with them (Unilever) [...], our research outputs inform
RSPO strategies, guidance, and tools that members—including Unilever—may use to
design and improve their smallholder programs.”

e Collaboration with on-ground organisations, local communities and government, and
private companies — In Indonesia, Unilever provides financial support for on-ground
projects, such as forest restoration and protection, and smallholder training (external to
Unilever’s palm oil value chain) with assistance to obtain palm oil certification (e.g. ISPO,
RSPO), among others (Unilever, 2023a). The company also collaborates with private
companies, such as technological firms, to improve deforestation monitoring, traceability
in the value chain, and research alternative low-emission ingredients (Unilever, 2023a).
Although Unilever shared specific objectives for supporting local Indonesian projects, it is
unclear whether a change in the company’s priorities could affect the implementation of
these projects. In 2023, the company aimed to “help protect and regenerate 1.5 million
hectares of land, forests and oceans by 2030”(Unilever, 2023b, p. 5), but in 2024, this

number went down to 1 million (Unilever, 2025a)

Other strategies

Direct sourcing — To reduce intermediaries in their palm oil value chain, Unilever is working to
increase direct sourcing by directly engaging with farmers, mills and refineries to improve the
traceability and transparency of their palm oil value chain. In 2021, Unilever also invested directly
in owning palm oil refineries in Indonesia, and is working with mills from their value chain on

transforming mills’ effluents into biofuel for use in the company’s refineries (Unilever, 2023a).
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Purchase of credits to compensate carbon emissions and unsustainable palm oil — Between
October 2023 and September 2024, to reduce their emissions, Unilever purchased internationally
recognised carbon credits to compensate for hundreds of tons of CO2e (Unilever, 2024d). The
carbon credits were purchased from peatland protection and restoration projects (outside the
company’s projects), aiming to reduce GHG emissions in Indonesia (Unilever, 2024d).
Additionally, the company relies on the purchase of RSPO ISH credits to claim a higher percentage
of sustainable palm oil. However, it is unclear how these credits are taken into account in the

GHG emissions calculation.

In conclusion, although palm oil accounts for at least 7% of Unilever’s total emissions
(excluding consumer use), the company does not have a dedicated decarbonisation strategy for
its palm oil value chain. However, relevant commitments and actions within its broader emissions
reduction plan are applicable. Unilever is committed to reducing their Scope 3 emissions by
39.5%, but they have not set a specific reduction target for emissions linked to their palm oil.
Unilever is also committed to sourcing their palm oil from deforestation/conversion-free and
sustainable areas, and improving the traceability of their palm oil value chain. To meet with their
commitments, Unilever is reducing their overall palm oil consumption, applying palm oil sourcing
requirements, engaging with actors both, in and out of the value chain, increasing direct sourcing

and purchasing credits to compensate carbon emissions and unsustainable palm oil.
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4.2. Climate-friendly actions implemented by palm oil smallholder farmers in
Indonesia
In Indonesia, independent smallholder farmers are important contributors to the palm oil
production, as both interviewees (P1; P2) and reports shared (Solidaridad et al., 2025; Suhada et
al.,, 2018). Mentioned by both interviewees (P1; P2) and reviewed documents, smallholders
usually have poor farming practices before receiving any type of training (de Vos et al., 2023;
Solidaridad et al., 2025; Suhada et al., 2018). One of the interviewees shared that “smallholders,
outside of certification (e.g. RPSO), generally have poor agricultural practices” (P2). An example
is the conversion of peatland to palm oil plantations. As P1 explained, “there are many districts,
many regions that [are] naturally located in the peat area where there are not so many options
for the smallholders for them to open the land for crops [...] and some areas are actually legal
[under the national regulations]” (P1). Several reasons can explain the adoption of poor practices,
including, as mentioned in the previous sub-chapter, limited financial resources, level of
education, access to better material, infrastructure, access to legal documents, knowledge of
less-emitting practices, and awareness of the consequences of high-emitting practices, among
others (P1; P2) (de Vos et al.,, 2023; Suhada et al., 2018). Moreover, researchers and P1
emphasised that smallholder farmers’ willingness to adopt better practices or pursue
certification also largely depends on the financial benefits they can expect to gain (de Vos et al.,
2023).
In regards to the impact of climate change on palm oil, one interviewee mentioned that
from their experience, the impact is
“not that obvious from the perspective of palm oil production because [the] palm oil is a

relatively tough crop in facing the climate variability [...] compared to the other commodities

like coffee. [...However], we are observing some kinds of [impact from climate change] [...] on

palm oil mostly due to the unpredicted operability of weather and climate, which is affecting

the cropping patterns of palm oil, which eventually it will, [...] reduce [the] productivity, but

that's not yet that obvious.” (P1)

In contrast, Solidaridad reported that climate change-related extreme weather events frequently

impact farmers, causing palm oil production and income losses for farmers (Solidaridad et al.,
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2025). In 2015, Unilever also reported consequences of severe weather on palm oil production,
such as low yields, lower output, and forest fires located in the company’s main palm oil sourcing
regions, Sumatra & Kalimantan (Unilever, 2023c).

Due to the lack of evidence on climate-friendly practices implemented by independent
smallholders outside requirements from certification bodies, national laws, NGO’s and
companies’ training, the following results present “climate-friendly” practices implemented by
smallholders was mainly based on these requirements. At the moment, it was reported that “the
number of smallholders included in certified value chains is low” (Solidaridad et al., 2025, p. 21),
hence, RSPO practices may not reflect the current climate-friendly practices implemented by
most smallholders. Moreover, according to a report from Solidaridad, “as of November 2025,
ISPO will be mandatory for all smallholders’ (p.32) (Solidaridad et al., 2025). Therefore, it is
possible that in the future, more of the ISPO practices may commonly be implemented by

smallholder farmers in Indonesia.

Climate-friendly practices

Land use change reduction — To mitigate emissions from land use change, farming practices
include committing to zero deforestation or conversion of land with “high carbon stock”, such as
forests and peatland, into palm oil plantations as found in RSPO and Unilever requirements and
the Indonesian law, which prohibits the burning of land and forests (Resosudarmo et al., 2023;
RSPO, 2019; Unilever, 2024c). However, this approach was contested by, P1 who emphasised the
importance of working with farmers on increasing plantation productivity, as relying on a legal
approach to stop the conversion of forest or peatland has limited effectiveness (P1). Under the
RSPO certification, farmers use the High Conversion Value approach, which involves sharing
information on their existing palm oil plantation, implementing practices to increase yields (e.g.
eliminating competitive plants, removing any obstacles to harvesting), and monitoring and
managing plantation expansion (Dr Ata et al., 2024; RSPO, 2019, 2022).. It was also reported that
to protect areas, certified RSPO palm oil plantations may also dedicate a part of their land for

conservation (Schmidt & De Rosa, 2020). Finally, to reduce palm oil plantation expansion, farmers
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work on implementing and maintaining practices that allow them to improve plantations’

productivity (P1; P2) (RSPO, 2019; Unilever, 2024c).

“Climate-friendly” agricultural practices — Practices to reduce or store carbon emissions include
replanting (RSPO, 2019; Solidaridad et al., 2025; Unilever, 2024c). Moreover, farmers commit to
not using fire when preparing the land and not using open fire to manage waste (Institute, 2024;
RSPO, 2019; Unilever, 2024c). Other practices that help limit GHG emissions include optimising
the use of quality fertilisers, using higher-quality seeds, adopting effective harvesting methods
and ensuring responsible use of chemicals (P1) (Ernah et al., 2016; RSPO, 2019; Unilever, 2024c).
Smallholders already farming on drained peatland can be trained to minimise GHG emissions
released even after the peatland has been drained (P1). Unilever also requires farmers to
implement practices to avoid wasting energy and reduce GHG-intensive inputs (e.g. fossil fuel)
(Unilever, 2024c). Finally, one interviewee mentioned that their organisation is also working with
smallholders to implement practices included in the regenerative agriculture (P1). Although
described as a relatively new farming approach by the IPCC (2022), P1 commented that” it is not
a new thing, in the foundation is the same as what was previously done” (P1). Regenerative
agriculture combines practices that aim to restore and protect ecosystems, reduce GHG

emissions, and be economically beneficial for farmers, among others (Solidaridad et al., 2025).

Supporting activities

Social and economic empowerment — Finally, practices that can improve the economic and social
conditions of farmers include the sale of RSPO ISH credits at a premium price, although in some
conditions, it may not provide much benefit (P1) (RSPO, n.d.-a; Solidaridad et al., 2025; Unilever,
2025a). Some farmers are also practising intercropping by combining palm oil plantation with
other crops (e.g. banana) to increase their household income (De Vos et al., 2021; de Vos et al.,
2023). Moreover, to reduce reliance on middlemen, some farmers organised into a cooperative
have established nurseries to produce their own seeds and support other farmers in accessing
higher-quality agricultural inputs (e.g. seedlings) (SPKS, 2021). Finally, under certifications or

Unilever’s requirements, farmers can benefit from better access to legal documents (e.g. land
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certificate), support and farming training (e.g. government support), and the palm oil market,

and be more aware of the national regulations and improve the work conditions (P1; P2)

(Institute, 2024; RSPO, 2019; Unilever, 2024c).

Additional “climate-friendly” practices with opportunities for empowering farmers socially and

financially — Besides practices already implemented, many other practices have been identified

with the potential to provide higher plantation productivity, reduce GHG emissions and

sequester carbon. While many of the practices are already adopted in the coffee and cocoa

sector, in the palm oil industry, they are relatively new, as an NGO reported (Solidaridad et al.,

2025). Potential practices include:

Paludiculture: This agricultural practice consists of planting adapted plants in peatland to
restore drained peatland or use peatland for other productive plantations without
draining them (Wetlands International Europe, 2021). According to Dr. Slingerland in
Solidaridad et al. (2025), this practice could contribute to reducing GHG emissions and
provide alternative incomes to farmers through the culture of “marketable products and
carbon credits”(p.27).

Agroforestry: This practice consists of combining intercropping and livestock grazing,
which could help reduce their GHG emissions by limiting plantation expansion, increasing
plantation outputs, and sequestering carbon, which could potentially lead to receiving
additional income through the global carbon markets (Solidaridad et al., 2025).

GHG emission calculating tool for smallholders: Presented by P1, a developing tool
adapted to farmers to calculate their own GHG emissions could help improve on-farm
GHG emissions calculation, which companies could also benefit from.

Climate-smart agricultural (CSA) practices: Although some practices may already be
applied (e.g. organic fertiliser), CSA practices also include crop residue management,
recycling biomass waste or conducting land assessment could allow higher productivity,
better climate adaptation and GHG mitigation (Solidaridad et al., 2025).

Biochar application: Obtain from biomass (e.g. crop residues, wood), applying biochar to

soil can reduce GHG emissions related to biomass decomposition, be an alternative to
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chemical fertilisers and participate in carbon sequestration, an opportunity for farmers to

be rewarded (IPCC, 2022; Solidaridad et al., 2025).

In conclusion, Indonesian palm oil smallholders are important actors in the palm oil industry
but may often rely on unsustainable practices due to limited resources and knowledge. While not
necessarily perceived by all small farmers, climate-related impacts on palm oil are emerging due
to unpredictable weather threatening yields. Examples of “climate-friendly” practices were
identified by mainly examining ISPO and RSPO-certified palm oil farmers, and farmers trained by
NGOs or Unilever, due to missing data on farmers with no training. “Climate-friendly” practices
to mitigate land use change include the zero-deforestation commitment, increasing yields,
monitoring plantation expansion and dedicating land for conservation. To mitigate emissions
from poor land management, farmers don’t use fire to clear land or manage waste, use higher-
quality agricultural inputs (e.g. fertilisers, seeds), adopt better practices (e.g. effective harvesting,
responsible use of chemicals, limit GHG from peatland use, regenerative agriculture, avoid
wasting energy and reliance on fossil fuels). Additionally, practices that offer opportunities for
farmers social and economic empowerment include the sale of RSPO ISH credits, intercropping,
and engaging with other groups of farmers and organisations to facilitate access to resources and
knowledge. Finally, practices with potential to reduce emissions while offering income
opportunities for farmers include paludiculture, agroforestry, a GHG emission calculating tool,

CSA practices, biochar application and the global carbon markets.
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5. Discussion
In this chapter, a comparison of the main findings from the results (Chap 4) with the literature
presented in Chap 2. The discussion is organised following the same structure as the results, first

a discussion on Unilever’s strategy is done, followed by the practices implemented by farmers.

Unilever’s strategy to decarbonise its palm oil value chain

Similar to the findings of CDP (2024), Unilever’s scope 3 emissions are the most significant. Also
aligned with the results of Schmidt (2015), the most emitting stages of their palm oil value chain
are the farming stage, including land use change (e.g. deforestation and peatland conversion)
and agricultural practices, and the extracting and refining stages. Although Unilever does not
present a separate decarbonisation strategy for their palm oil value chain, commitments and
actions present in their broader company’s strategy still align with the strategy found from the
literature (see Table 1).

Fist, regarding Unilever’'s commitment, elements found in Unilever’s strategy align with the
literature. Unilever is committed to reducing their company’s emissions; however, the company
has emissions reduction targets at the level of the entire company, but none at the palm oil value
chain level as suggested by Anderson et al. (2023) and (Acampora et al., 2023). The company is
also committed to the “no-deforestation and no-conversion (NDC)” a commitment often cited in
the literature, such as Meijaard et al. (2018); Rahman et al. (2025). Yet, depending on the criteria
used by Unilever to claim their performance, not all (e.g. RSPO) may align with the definition
followed by others. As RSPO (2025) explained, differences exist between the RSPO certification
and the EUDR requirements, making the RSPO certification insufficient to claim the “NDC” under
the EUDR. Similar to other players in the palm oil industry as mentioned by Schmidt and De Rosa
(2020), Unilever, is also committed to sourcing sustainable palm oil. To claim their performance,
the company uses the type of certified-RSPO palm and internal criteria; however, they do not all
hold the same definition. Hence, using one term to describe products with different definitions
could potentially lead to confusion and criticism, as shared by the DCA. For Unilever and other
actors in the palm oil sector, as argued by Bakhtary et al. (2020), traceability is a challenge that

Unilever is committed to improving.
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Unilever implements all the actions mentioned in the literature and presents two additional
ones. Similar to other actors in the industry, as shown by Bakhtary et al. (2020) and Bakhtary et
al. (2020), Unilever applies sourcing requirements to their suppliers, as many of the palm oil value
chain steps remain outside direct control of the company. However, this approach remained
criticised. As largely discussed in the literature, with interviewees and other actors in the
industry, applying requirements may be more feasible for larger plantations than for smallholder
farmers due to their challenging situation. First, sourcing requirements pose a risk of further
exclusion of farmers already “left behind” as argued by P1 and Bakhtary et al. (2020). In addition,
P1 shares that a lack of awareness about the need for change, combined with the existence of
alternative markets to sell products, could further hinder the adoption of new practices. Hence,
this practice may also not be effective for companies, as they may also lose suppliers. Unilever
also relies on reducing their palm oil consumption to reduce their emissions, a method presented
by Lieke et al. (2024), however, the overall impact on emissions reduction remains unclear based
on Unilever’s available data. Unilever also shows engagement with actors in and out of their value
chain to support the value chain compliance with their requirements and external initiatives,
similar actions also discussed by Bakhtary et al., 2021; Bakhtary et al., 2020 and Climate Bonds
Initiative, 2025. The company engages particularly with smallholders, as it is done in the industry
as explained by Schoneveld et al. (2019). Unilever understanding of smallholder farmers
situation, aligns with the definition given by Amar et al. (2023) (see in p.6). Moreover, the
effectiveness of Unilever’s support approach remains uncertain, as key aspects, such as their
program’s duration and the assurance of positive outcomes after meeting requirements, are
unclear. These concerns have been raised by P1, Solidaridad, and the literature by Bakhtary et
al., 2021.

In addition to actions identified in the literature, the analysis revealed two additional actions
implemented by Unilever. First, the company used “direct sourcing” to be closer to their suppliers
to limit intermediaries and improve their palm oil traceability. However, all the specific ways in
which direct sourcing is being implemented by Unilever remain unclear, and so does the impact
on the involved actors. For example, rather than sourcing only from external Indonesian

refineries, Unilever has begun to acquire its own refineries in Indonesia (Unilever, 2023a).
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Second, the company relies on purchasing credits to compensate for carbon emissions and
unsustainable palm oil practices, not found in the palm oil literature. While the purchase of
carbon credits is not uncommon in the broader agri-food industry, as argued by Acampora et al.
(2023), the purchase of RSPO-ISH credits to compensate for unsustainable palm oil sourced while
supporting ISH is less discussed in the literature. This may be due to the newness of its
introduction on the market (in 2019), and the mixed views on the benefits for ISH as P1 and
Solidaridad et al. (2025) shared, potentially affecting the availability of these credits on the

market.

Climate-friendly actions implemented by palm oil smallholder farmers in Indonesia
The importance attributed to smallholder farmers in the palm oil production in Indonesia,
expressed by interviews and NGOs reports, remains aligned with the literature. As identified by
Wreford et al. (2017), Acampora et al. (2023) and Jelsma (2019), economic and social challenges
such as limited access to financial, knowledge and infrastructure and so on, remain the main
barriers for farmers to adopt new practices, as both interviewees and NGOs reports also
mentioned. Regarding the impact of climate change on palm oil production, one interviewee (P1)
noted that on-the-ground impacts may not be that obvious yet for smallholder farmers as palm
oil trees are much more resistant than other crops (e.g. coffee). This view contrasts with an
observation from other actors, such as Solidaridad, which reported frequent climate-related
impacts on palm oil production. In the literature, the palm oil production is perceived as under
high risk due to the vulnerability of the agriculture sector, smallholders and Indonesia to climate
change (European Environment Agency, 2021; Fleming et al., 2019; Qaim et al., 2020; Touch et
al., 2024). Regarding the “climate-friendly” practices and supporting activities found in the
literature, they align with the practices implemented by palm oil smallholders in Indonesia, with
some additions. Due to the lack of primary data on farmers’ practices, practices extracted from
the document analysis came from “practices” already mentioned in the literature (e.g. RSPO,
ISPO), however, by looking inside these certifications or Unilever requirements, specific practices

not mentioned in the literature were found.
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As a shared requirement for RSPO certification, Unilever and the Indonesian law, to

Il

reduce land use change, farmers need to commit to “zero-deforestation and conversion of
peatland”, a practice by smallholders not directly mentioned in the literature. However, this
requirement presents limited effectiveness in the long term, as P1 argued, and so did Bakhtary
etal. (2021) in the literature. A more effective practice to limit deforestation and land conversion,
as proposed by P1 and present in NGOs, Unilever and certification bodies’ trainings, is to improve
smallholder productivity. This approach aligns with an observation made by Qaim et al., 2020;
Reich & Musshoff, 2025, which explained that small farmers have been more frequently linked
to illegal land clearing and forest conversion to compensate for low yields.

Moreover, “climate-friendly” agricultural practices found in the analysis are similar to the
ones identified in the literature. The analysis also reveals practices aiming at reducing the impact
of emissions from drained peatland (P1). Finally, organisations shared working on the
implementation of regenerative agricultural practices, a new concept, according to IPCC (2022),
but not so new according to P1.

Regarding supporting activities implemented by farmers to improve their economic and
social conditions, the findings from the analysis align with practices found in the literature, while
adding a few more. As mentioned earlier, farmers can sell their RSPO-ISH credit and possibly
benefit from additional income apart from directly selling their palm oil production. Results also
showed that farmers implement intercropping to increase their household income (De Vos et al.,
2021; de Vos et al., 2023).

Finally, several additional “climate-friendly” practices with the potential to enhance
emissions reduction, while benefiting smallholders, were identified in this study. While many of
the practices are already in application in the coffee and cocoa sector, according to Susanti et al.
(2020), in the palm oil smallholder practices literature, they are rarely mentioned. These practices
include the paludiculture, a GHG emission monitoring tool for smallholders, climate-smart
practices (although some practices are already implemented), and agroforestry practices.
However, as noted in the literature, the implementation of agroforestry receives divided opinion

from the farmers’ side, as Susanti et al. (2020) explained.
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Since many of the practices discussed were identified through an analysis of farming
requirements imposed on smallholders, the long-term adoption of these practices remains very
uncertain, a reflection shared by interviewees, NGOs, and the literature. Also, the widespread
adoption of these practices remains uncertain, as the portion of smallholder farmers certified by
either RSPO or ISPO and verified as “sustainable palm oil” by Unilever is very limited , based on

Solidaridad et al. (2025) information.
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6. Conclusion

6.1. Brief recap of the thesis
Omnipresent in food products, cosmetics, cleaning products and in biodiesel production, a daily

Ill

consumption of palm oil is almost inevitable. In Indonesia, the global “palm oil boom” (Qaim et
al., 2020) was seen by the Indonesian government as an opportunity to develop rural regions and
reduce poverty; however, the palm oil expansion also came with waves of criticism due to its
environmental impact, especially coming from deforestation and peatland conversion (Qaim et
al., 2020). Pendrill et al. (2019) demonstrate that deforestation is largely associated with the
commodity production, greatly driven by international demand for crops such as palm oil, cocoa
and coffee. As a great driver of GHG emissions, the agriculture sector is also one of the most
sensitive to climate change (Fleming et al., 2019). In the palm oil sector, smallholder farmers,
who produce around 50% of global palm oil, are particularly at risk from climate change due to
both the high climate vulnerability of the countries where palm oil is produced and their
challenging socio-economic conditions. (European Environment Agency, 2021; Qaim et al., 2020;
Touch et al., 2024). These two factors could significantly affect smallholder farmers’ yields and
overall livelihoods (Touch et al., 2024), with potential rebound effects on agri-food companies
and all the actors involved in the palm oil value chain. On the other side, agri-food companies
must comply with upcoming regulations and remain aligned with changes in the market demand.

In this context, this study aims to examine the current decarbonisation efforts in the
global palm oil value chain and see how these include smallholders. Hence, to conduct this
research, the central question is the following:

What “climate-friendly” practices do smallholder farmers in Indonesia implement to

decarbonise their palm oil-related farming activities, and what trade-offs and synergies exist

between their practices and Unilever’s strategy for decarbonising their palm oil value chain?

Along with two sub-questions, which are answered in the Results (Chapter 4) and were based on

the analysis of interviews and documents.
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6.2. Answer to RQs
Many opportunities for synergies ("win-win" outcomes) between smallholder farmers' climate-
friendly practices and Unilever’s palm oil decarbonisation strategy exist, but only under specific
conditions. Without adequate and long-term support, these synergies may be at risk and limit
progress on both sides.

One practice adopted by some smallholders is the RSPO certification, which allows
farmers to access a premium price while contributing to Unilever’s decarbonisation
commitments, such as sourcing sustainable and deforestation-free palm oil, improving
traceability and reducing GHG emissions. However, without external support, acquiring this
certification remains a challenge for farmers due to the high costs and required documentation.
Hence, through their programme support, Unilever support farmers by offering trainings and
resources needed to obtain the certification. However, the uncertainty around the duration of
these supporting programmes may impact farmers’ ability to remain certified. Indeed, without
continued financial assistance, and given the current trend of the market to not be willing to pay
for the premium price, many farmers may be unable to afford to stay certified, which could
ultimately impact Unilever’s ability to meet their goal.

Moreover, as the market for non-certified palm oil remains widely accessible, many
farmers may not seek certification and prioritise immediate income if no strong incentives on the
sustainable palm oil market are maintained. To ensure long-term engagement, Unilever need to
provide long-term support to farmers and use their influence, as a large palm oil consumer, to
encourage other actors in the industry to ensure that the market for sustainable palm oil remains
present and attractive for farmers.

While some smallholders may already comply with Unilever’s zero-deforestation
requirement, ensuring lasting change in farming practices requires support for vyield
improvements. Helping farmers to increase productivity on their existing land may reduce land
clearing, but also improve their income.

There is also significant potential in collaborating with actors developing carbon calculator
tools for farmers. The adoption of this tool could improve palm oil traceability and data quality

of on-farm emissions beneficial for Unilever, while enabling farmers to quantify carbon
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sequestration from practices such as intercropping and replanting. This could open an access to
the carbon market and create new income opportunities for farmers.

Unilever’s purchase of RSPO Independent Smallholder (ISH) credits to compensate for
unsustainable sourcing presents another source of income for farmers. However, for this to
remain attractive to farmers, the value of credits must remain high enough so that the
investment in holding this certification remains beneficial.

Finally, several additional practices offer strong potential for both emissions reduction
and increasing farmers’ income. Under the right conditions, approaches such as paludiculture,
agroforestry, climate-smart agriculture (CSA), biochar application, and emissions monitoring
tools for smallholders could significantly increase alignment between Unilever’s decarbonisation
goals and the economic needs of smallholder farmers.

In conclusion, Indonesian smallholder farmers are already implementing several climate-
friendly practices that align with Unilever’s decarbonisation strategy. However, the success of
these practices depends heavily on long-term support, market incentives, and investment in tools

and partnerships.

6.3. Reflection on the limitations
This research presents several limitations that may greatly influence the quality and accuracy of
its findings.

First, the framework used to analyse Unilever’s strategy was created based on a general
decarbonisation strategy approach and insights from the literature that could apply to the palm
oil industry. Due to time constraints and the vast body of literature on the topic, some “new”
findings of this research may already be present in existing studies. Additionally, the lack of direct
insights from Unilever limited the ability to fully understand and potentially accurately represent
the company’s strategy. As a result, the interpretation of the strategy and the use of their data
may contain many inaccuracies and misrepresentations.

Similarly, the framework used to examine smallholder farmers’ practices was built on
general findings from the literature. Given the extensive research already available on

smallholders, important elements may be missing or not fully represent the reality. A key
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limitation of this research relates to the findings on “climate-friendly” practices implemented by
farmers in Indonesia. Due to language barriers and difficult access to direct interaction with
farmers, the results relied on limited information from actors working directly and indirectly with
farmers. Hence, the specific views of these actors may also misrepresent the reality of the
condition and perception of farmers on the ground. Finally, due to limited time to conduct the
research, a case study was chosen; hence, the results of the findings may only be true in these
specific settings. As Unilever also source their palm oil from many other regions, farmers’

practices, challenges, and opportunities may be different.

6.4. Recommendations

There is a need to agree on clear, standardised definitions of “deforestation-free” and
“sustainable palm oil” to avoid confusion and the wrong expectations on such claims. Likewise,
multiple “best practices” are available, such as those recommended by RSPO, ISPO, NGOs,
researchers and companies. Establishing an internationally shared set of Good Agricultural
Practices (GAPs) would help to better understand what these practices entail and potentially
facilitate their adoption by smallholders, by potentially avoiding constant adjustments to their
practices depending on the organisation they work with. Also, creating an equivalence between
both national and international sustainable palm oil certifications (ISPO and RSPO) could
potentially help farmers adopt both. As the ISPO may soon be mandatory for smallholders in
Indonesia, establishing clear steps to further become RSPO-certified could facilitate access for
farmers to the international market for sustainable palm oil. Finally, major palm oil-importing
countries such as China and India, which have different regulatory requirements, should be
encouraged to collaborate internationally to harmonise standards and mitigate palm oil-related

emissions globally.

6.5. Recommendations for further research
First, to better understand how companies decarbonise their palm oil value chain, the current
framework should be adjusted and retested on other companies in the palm oil sector. By doing

so, differences and similarities with the developed framework in this study could help more
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accurately represent the common strategies used by companies to decarbonise their palm oil
value chains. Additionally, a study could expand beyond Indonesian smallholder farmers and
examine Malaysia, the second-largest palm oil producer and exporter. Since Unilever also sources
from both countries, the same study could be conducted while looking at the two different
regions. This could help determine whether the decarbonisation efforts are truly adapted to local
contexts or simply replicated across regions. For example, Leegwater et al. (2025), an actor in the
palm oil industry based in Malaysia, highlighted a lack of local workers, a challenge not
particularly shared by actors in Indonesia. Like Indonesia, Malaysia holds their own national palm
oil certification and national law, which could also potentially facilitate or hinder compliance with

external requirements (e.g. RSPO, Unilever requirements).
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Appendices

Appendix A: Calculation tables

2019 (report 2020) | 2020 (report 2021) 2021 (report 2022) 2022 (report 2023) | 2023 (report 2024) | 2024 (report 2025)
Unit 2019 2020 2021 2022 2023 2024

Global production of palm oil tons - - - - 76,020,000 78,950,000
Company total emissions (including Scope 3 GHG emissions from indirect consumer use) |tonsCO2e 62,148,448 101,430,000 121,120,000 111,230,000 99,950,000 105,840,000
Company total ions (excluding Scope 3 GHG emissions from indirect consumer use) [tonsCO2e #N/A 35,670,000 33,740,000 53,690,000 52,880,000 54,490,000
Reporting period (GHG emissions calculated for the palm oil) date Oct 2018 -Sept 2019 | Oct 2019 - Sept 2020 Oct 2020 -Sept 2021 Oct 2021 -Sept 2022 | Oct 2023 - Sept 2024 | Oct 2024 -Sept 2025
GHG emissions calculated for the palm oil tons CO2e 2,490,179 2,480,293 3,158,571 3,894,606 4,145,070 #N/A
Reporting period (Total palm oil volume that is produced and/or sourced) date Jan 2019 -Dec 2019 | Jan 2020 -Dec 2020 Jan 2021 -Dec 2021 Jan 2022 -Dec 2022 | Jan 2023 -Dec 2023 | Jan 2024 - Dec 2024
Total palm oil volume that is sourced (tons) tons 876,264.00 803,602.00 902,449.00 778,419.00 752,689.12 #N/A
% of ions related to palm oil (1) % 4.01 6.95 9.36 7.25 7.84 #N/A
Palm oil carbon footprint kg CO2e/kg palm oil 2.8 3.1 3.5 5.0 5.5 #N/A
Palm oil claimed as deforestation-free and conversion-free % #N/A #N/A #N/A 74 97.10 95.70
Palm oil claimed as sustainably sourced % 95.08 99.60 90 94 86 82
Unilever usage of palm oil based on global production % 1.0
Scope 3 forest, land and agriculture (FLAG) GHG emissions tonsCO2e 8400000 7200000
(1) % = GHG emissions calculated for thiscommodity / Company total emissions (excluding Scope 3 GHG emissions from indirect consumer use)
(2) kg CO2e/kg palm oil =GHG emissions calculated for the palm oil / Total palm oil volume that is produced and/or sourced

Data from 2023-2024

Country % Metric tons

Brazil 1.10 8271.31

Colombia 3.08 23159.67

Costa Rica 0.44 3308.52

Cote d'lvoire 2.20 16542.62

Ghana 0.22 1654.26

Guatemala 2.42 18196.88

Honduras 0.44 3308.52

India 0.22 1654.26

Ind 63.08| 474773.14

Liberia 0.22 1654.26

Malaysia 21.98| 165426.18

Nigeria 0.22 1654.26

Panama 0.22 1654.26

Papua New Guinea 3.08 23159.67

Sierra Leone 0.22 1654.26

Solomon Islands 0.22 1654.26

Thailand 0.66 4962.79

Total 100| 752689.12

Source: Unilever. (2024b). Unilever plc - 2024 CDP
Corporate Questionnaire 2024.
https://www.unilever.com/files/cdp-integrated-




2024 - Emissions inventory (data)

Value (tons CO2e)

Total Scope 1 and 2 GHG emissions (market-based) 690000
Gross Scope 1 GHG 480000
Gross market-based Scope 2 GHG emissions( 210000
Gross location-based Scope 2 GHG emissions(b 1260000
Scope 3 GHG emissions in scope of our net zero ambition(c)(d) 53800000
Purchased goods and services 41790000
Raw materials and ingredients 26880000
Packaging materials 6370000
Indirect procurement 8540000
Upstream transportation and distribution (logistics) 1610000
Downstream leased assets (ice cream cabinets) 2790000
Use of sold products (HFC propellants) 1600000
End of life treatment of sold products 3700000
Others 2310000
Total Scope 1, 2 and 3 GHG emissions in scope of net zero ambition (market-based) 54490000
Scope 3 GHG emissions —indirect consumer use 51350000
Total Scope 1, 2 and 3 GHG emissions (market-based) 105840000
Total Scope 1, 2 and 3 GHG emissions (location-based) 106890000

Source:Unilever. (2025). Unilever Annual Report and Accounts 2024. https://www.unilever.com/files/unilever-annual-report-and-accounts-2024.pdf

Data extracted
Unit Value
Scope 3 - Upstream activities (total emissions) (tons CO2e) tons of CO2e 43400000

Ratio of emissions of Scope 3 (upstream activities) on the company total emissions % 81
(excluding Scope 3 GHG emissions from indirect consumer use)

% 62
Ratio of raw materials and ingredients on emissions of Scope 3 (upstream activities)
Ratio of raw materials and ingredients on company total emissions (excluding Scope 3 % 49

GHG emissions from indirect consumer use)

Source:Unilever. (2025). Unilever Annual Report and Accounts 2024. https://www.unilever.com/files /unilever-annual-report-and-accounts-2024.pdf
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Appendix B: Coding books

Unilever’s decarbonisation strategy

Category Sub-category

GHG emissions reduction

No deforestation, No peat conversion
Commitment

Sustainable palm oil sourcing

Complete traceability

Supplier sourcing requirements

Action Palm oil reliance reduction

Value chain engagement

“Climate-friendly” practices implemented by Indonesian smallholder farmers

Category Sub-categories

“Climate-friendly” practices | Land use change reduction

"Climate-friendly" agricultural practices

Supporting activities Social and economic empowerment
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