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Smallholder participation in zero-deforestation
supply chain initiatives in the Indonesian palm
oil sector: Challenges, opportunities,
and limitations

Michael Eggen1, Robert Heilmayr2 , Patrick Anderson3, Rebecca Armson4,5, Kemen Austin6 ,
Reza Azmi7, Peter Bayliss8, David Burns9,10, J. T. Erbaugh11,12 , Andini Desita Ekaputri13,14 ,
David L. A. Gaveau15,16 , Janina Grabs17 , Aida Greenbury18,19, Ibrahim Gulagnar19,20,
Mansuetus Alsy Hanu19, Tony Hill21, Marieke Leegwater22, Godwin Limberg23, Charlotte Opal24,
Violace Putri25,26, Judy Rodrigues18, Grant Rosoman27, Musnanda Satar28, Su Sin Sheun18,
Rukaiyah Rafik29, Sarah Walen30, and Kimberly M. Carlson13,31,*

As actors in tropical agricultural commodity supply chains implement commitments to end deforestation, they
risk exacerbating social inequities by excluding smallholder farmers, who are important producers of many
tropical commodity crops. Here, we explore the potential for independent oil palm smallholders in Indonesia to
participate in zero-deforestation supply chains. We find that these smallholders are underrepresented in the
share of zero-deforestation compliant oil palm production. We then synthesize perspectives from key actors
in the oil palm industry including smallholders and their representatives, palm oil producing and consulting
companies, nongovernmental organizations, and academic researchers. Based on these perspectives, we find
that challenges to smallholder supply chain participation include limitations in knowledge (e.g., smallholders
may not know the location of protected forests), institutional issues (e.g., absence of trust between oil palm
growing companies and smallholder farmers), and financial constraints (e.g., the opportunity cost of not
clearing forest). To address these shortcomings, we encourage oil palm growing and milling companies to
take the lead on incentivizing, supporting, and facilitating smallholder participation in zero-deforestation
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initiatives. Specifically, these companies could build and use their technical and political resources to identify
and map all forests in their entire supply shed and ensure small producers have land rights that enable
participation in zero-deforestation supply chains. These policy levers would need to be combined with
economic incentives such as access to improved inputs or price premia for their products. However, we
caution that smallholder integration into existing zero-deforestation supply chains alone is unlikely to
result in significant additional forest conservation at scale in Indonesia due to selection bias, leakage, and
existing land tenure norms. Community-led and jurisdictional or landscape-scale supply chain initiatives that
acknowledge multi-commodity production are more likely to provide equitable and just avenues for Indonesian
smallholder farmers to steward forest resources.

Keywords: Private sustainability governance, Social responsibility,Tropical commodity crops, Leakage, Land
tenure, Selection bias

1. Introduction
Production of agricultural commodities including beef,
soy, palm oil, and cocoa is driving rapid loss of the world’s
tropical forests (Curtis et al., 2018; Pendrill et al., 2022).
This loss threatens biodiversity (Alroy, 2017) and acceler-
ates climate change (Mitchard, 2018). Over time, across
commodities and regions, various actors—ranging from
small farmers to capitalized corporations—have under-
taken such tropical deforestation for agriculture (Rudel
et al., 2009; Godar et al., 2014; Austin et al., 2019).
Achievement of thus-far elusive global forest conservation
goals (United Nations Development Program, 2014; NYDF
Assessment Partners, 2019) therefore requires that poli-
cies and programs intended to reduce forest loss address
the diversity of agricultural producers across tropical for-
est frontiers.

Recent corporate “zero-” or “no-” deforestation commit-
ments by commodity traders, producers, and retailers to
end forest loss associated with the products that they
handle represent one set of private policies that aspire
to reduce deforestation (Garrett et al., 2019; Rothrock
et al., 2019; Lambin and Furumo, 2023). To help firms act
upon their commitments, diverse implementation
mechanisms that map and monitor forests, verify defores-
tation, and enforce sanctions have been developed (Lam-
bin et al., 2018; Accountability Framework, 2023; Bager
and Lambin, 2022). For example, companies operating in
Brazil’s soy sector have implemented their commitments
through a single sectoral standard and associated moni-
toring system with sanctions for producers who planted
soy on lands deforested after a predetermined cutoff date
(Austin et al., 2021). In contrast, many companies in the
palm oil sector have executed their pledges through indi-
vidualized mixes of forest identification, monitoring, and
enforcement systems (Lyons-White and Knight, 2018). In
aggregate, these varied implementation mechanisms rep-
resent a complex set of internal corporate policies, sec-
toral standards, and reporting practices that contribute to
policy mixes attempting to govern the sustainability of
supply chains (Lambin et al., 2018; Lambin and Furumo,
2023).

Such corporate implementation of zero-deforestation
commitments imposes new requirements on local produc-
tion networks, including smallholder farmers (McCarthy,

2012; McCarthy et al., 2012; Grabs et al., 2021; Grabs and
Garrett, 2023). Smallholder farms of <2 hectares
comprise about one-third of global agricultural land (Ric-
ciardi et al., 2018). Smallholders are especially important
in the production of tropical forest-risk commodity crops
(Pendrill et al., 2019) including cocoa (70% of global pro-
duction) (Voora et al., 2019a), oil palm (40% of global
production) (Voora et al., 2019c), rubber (>70% of global
production) (Carr, 2012), and coffee (67%–80% of farms
in developing countries) (Voora et al., 2019b).

In some contexts (e.g., cocoa in West Africa), small-
holder farmers are also the primary agents of deforesta-
tion (Ordway et al., 2017; Carodenuto, 2019). Because
smallholders contribute to deforestation, including them
in zero-deforestation supply chains is important for arrest-
ing forest loss (Austin et al., 2017; Schoneveld et al., 2018;
Gaveau et al., 2022; Grabs et al., 2021; Grabs and Garrett,
2023). In addition, corporate pledges to end deforestation
and the tools used to implement them typically include
social goals, reflecting a recognition that socioeconomic
well-being and human rights are an integral part of
sustainability (Accountability Framework, 2023). However,
requirements of zero-deforestation supply chains may not
align with the knowledge, skills, financial capital, land
tenure, and/or human resources held by smallholder pro-
ducers (Lee et al., 2012; Brandi et al., 2015; Garrett et al.,
2016). As a result, zero-deforestation commitment imple-
mentation may limit smallholder participation in zero-
deforestation compliant markets (Jopke and Schoneveld,
2018; Zhunusova et al., 2022).

Indeed, companies claim that tracing purchases back to
thousands of smallholders poses a major logistical and
financial obstacle to realizing zero-deforestation commit-
ments (Kuala Lumpur Kepong Berhad, 2018; Lyons-White
and Knight, 2018). Moreover, as a company sources from
more producers, each of whom might be participating in
deforestation, it potentially incurs greater reputational risk
(Harland et al., 2003). Some companies have chosen to
modify their approaches in response to this tension
between their environmental and social goals (Grabs and
Garrett, 2023). For example, in the palm oil sector, Nestlé
argued that delaying its zero-deforestation commitment
implementation target from 2020 to 2022 was necessary
to retain smallholder producers within its supply chain
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(Chandrasekhar, 2019). In contrast, Mars has chosen to
restrict purchases to a smaller number of large suppliers
to demonstrate progress toward its zero-deforestation com-
mitment (Cosgrove, 2020; MARS, 2022), likely shifting its
purchases away from smallholders. Indeed, an analysis of
dozens of zero-deforestation commitments suggests that
companies rarely seek to maintain prior sourcing relation-
ships with smallholders when implementing their pledges
(Jopke and Schoneveld, 2018). Although prior research indi-
cates that smallholder producers remain underrepresented
in sustainably certified supply chains (Bush et al., 2013;
Garrett et al., 2016), empirical evaluations of rates and
determinants of smallholder participation in zero-
deforestation compliant supply chains remain limited
(Newton and Benzeev, 2018; Grabs et al., 2021).

A failure to integrate smallholders into supply chains
covered by zero-deforestation commitments may
negatively affect rural livelihoods, consolidate market
power among companies, and displace deforestation from
industrial to smallholder actors (Alix-Garcia and Gibbs,
2017; Austin et al., 2017; Newton and Benzeev, 2018;
Heilmayr et al., 2020). Conversely, smallholder inclusion
in these initiatives may benefit both livelihood and
conservation outcomes (Garrett et al., 2021). For instance,
companies seeking to reduce nearby smallholder expansion
into forests might be more likely to carry out training or
incentive programs to increase yields (Anggraini and
Grundmann, 2013; Brandi et al., 2015; Piñeiro et al.,
2020). Smallholders may also reap direct financial
benefits in the form of price premia from selling
products that comply with zero-deforestation
commitments (Schouten and Glasbergen, 2011).

To ensure more equitable implementation of zero-
deforestation commitments, new assessments of the
barriers preventing smallholder participation in zero-
deforestation initiatives, as well as policy recommenda-
tions to overcome those barriers, are needed. Such
information is especially important considering
government-imposed due diligence requirements for com-
panies to demonstrate compliance with zero deforesta-
tion, such as the European Union regulation on
deforestation-free products (European Parliament and
Council of the European Union, 2023). Here, we under-
take such an assessment, using independent smallholders
in the Indonesian palm oil sector as our focus. In the
following sections, we first explain the policy context of
smallholder oil palm production and corporate zero-
deforestation commitments in Indonesia. We then synthe-
size the information generated from a 2019 workshop in
Indonesia in which most coauthors participated to detail
the challenges faced by independent oil palm small-
holders in zero-deforestation supply chains. We conclude
with a set of policy recommendations that would address
these challenges to achieve more expansive, equitable,
and just zero-deforestation production landscapes.

2. Policy context
2.1. Palm oil producers in Indonesia

Palm oil is the world’s most prevalent vegetable oil, and
Indonesia is the leading producer of palm oil globally

(Meijaard et al., 2018), with about 12.1–16.2 million hec-
tares cultivated in 2019 (Descals et al., 2021; General
Directorate of Estate Crops, 2021; Gaveau et al., 2022).
In Indonesia, oil palm is either grown on large-scale plan-
tations controlled by private or state corporations (around
59%–67% of Indonesian oil palm area in 2019) or on
private noncorporate holdings, including those managed
by smallholder farmers (33%–41% of Indonesian oil palm
area in 2019) (Descals et al., 2021; General Directorate of
Estate Crops, 2021; Gaveau et al., 2022). Fresh fruit
bunches are harvested from palms throughout the year
and are transported to palm oil mills owned by the cor-
porations that control large-scale plantations. Because
fruits must be processed within 24–48 h of harvest (Hei-
nimann, 2020), oil palms must be located near palm oil
mills. Oil palm producers without mills therefore require
nearby mills to provide a market for their fruits, and some
mills also depend on fruit supply from noncorporate
holdings.

Noncorporate oil palm producers are diverse (Jelsma
et al., 2017; Meijaard et al., 2018). They include “tied” or
“scheme” oil palm farmers who have binding contracts or
credit arrangements with palm oil mills, and
“independent” producers who undertake oil palm cultiva-
tion independent from a corporate grower or mill. For tied
producers, land management activities, including site
selection, land development, fertilizer application, and
fruit harvest are often undertaken by the company, not
the farmer (Cramb and McCarthy, 2016). Any zero-
deforestation commitment implementation activities car-
ried out by a company should be applied to their tied
producer lands. Therefore, zero-deforestation initiative
implementation is unlikely to lead directly to exclusion
of tied producers from supply chains and may also be
associated with fewer additional benefits to these produ-
cers. Here, we focus attention on independent producers,
noting that some individuals manage both tied and inde-
pendent oil palm plantings.

Independent producers are not obligated to sell their
produce to any single buyer but often sell to intermediar-
ies who aggregate fresh fruit bunches and transport and
sell them to a mill (Bakhtary et al., 2021; zu Ermgassen
et al., 2022). Such transportation systems benefit farmers
who do not have access to vehicles or time to transport
their product to a mill. Producers in this independent
category range from smallholder farmers with limited
landholdings and substantial dependence on oil palm for
their rural livelihoods to well-capitalized city-dwelling
absentee landlords and local elites who have operations
similar to corporations (Jelsma et al., 2019; Li, 2024).
Given our focus on identifying pathways that would
enable zero-deforestation supply chains to support pov-
erty reduction, we focus on independent smallholder
farmers, rather than these wealthier, noncorporate inde-
pendent oil palm producers.

In Indonesia, various organizations have attempted to
distinguish between such independent smallholders and
other actors based on the size of their landholdings and
other characteristics. Both the Indonesian Oil Palm Farm-
ers’ Union and the High Carbon Stock Approach (HCSA)
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smallholder toolkit consider independent smallholders in
Indonesia to be those who farm <10 hectares of oil palm
and who live near and work their land (Serikat Petani
Kelapa Sawit, 2020; HCSA, 2023). The Indonesia interpre-
tation of Roundtable on Sustainable Palm Oil’s (RSPO)
standard for independent smallholders only applies to
farmers with <20 hectares of agricultural land, in accor-
dance with Indonesian law (RSPO, 2022a). The RSPO’s
2018 Principles and Criteria define smallholders as farm-
ers with up to 50 hectares if the family provides most of
the labor and the farm is the principal source of income
(RSPO, 2018). Rather than adopt a single definition of an
independent smallholder oil palm farmer, we recognize
that conservation and socioeconomic implications of
including or excluding independent producers in zero-
deforestation supply chains are likely to vary depending
on the characteristics of the producer. For example, it is
possible that ensuring that producers who control sub-
stantial land areas (e.g., >25 hectares) are compliant with
expectations of zero-deforestation programs may provide
the most benefit for conservation because these producers
are more likely to clear larger areas of forest. However,
given that these larger properties are often controlled by
urban investors and local elites (Jelsma et al., 2019; Li,
2024), integrating these producers into zero-
deforestation supply chains might do less to alleviate
poverty.

Independent oil palm smallholder lands in Indonesia
are characterized by diverse tenurial claims (Simarmata
et al., 2021), including nationally recognized certificates
and usufruct or inheritance rights recognized by local
communities but not by governments. In many cases,
these land claims conflict with national regulations. In
2019, interpretation of satellite remote sensing data sug-
gests that about 26% of smallholder oil palm was located
in area designated as State Forest or Kawasan Hutan (1.56
million hectares smallholder palm in State Forest/5.92
million hectares smallholder palm in Indonesia) (Green-
peace, 2021; Gaveau et al., 2022), where farmers cannot
get title for their land so do not meet typical zero-
deforestation supply chain legality standards (Jelsma
et al., 2017; Larsen et al., 2018). There are multiple reasons
for the existence of smallholder oil palm in State Forest,
including encroachment into protected areas by local
businesspeople (Rainforest Action Network, 2022), dis-
placement of smallholders dispossessed of their land by
oil palm companies (Li, 2019), and designation of custom-
ary community land by the Indonesian government as
State Forest (Peluso and Vandergeest, 2001; Siscawati
et al., 2017). Regardless of the cause, the overlap between
State Forest and smallholder oil palm means that many
independent smallholders lack the land rights required for
direct engagement with certain zero-deforestation supply
chains due to legality requirements (Bakhtary et al., 2021).

2.2. Zero-deforestation commitment

implementation mechanisms in Indonesia’s palm oil

sector

In Indonesia, from 2000 to 2019, remote sensing suggests
that around 29% of all deforestation (2.8 million hectares)

was due to oil palm expansion (Gaveau et al., 2022).
Around 76% of all oil palm associated deforestation
(22% of all deforestation) was related to expansion of
industrial oil palm, while 24% (7% of all deforestation)
was from expansion of smallholdings (Gaveau et al.,
2022). Due to the critical role of industrial oil palm in
driving deforestation in Indonesia, in the early 2010s, sev-
eral civil society organizations pressured oil palm compa-
nies to develop no-deforestation pledges (Grabs and
Garrett, 2023). By 2020, around 80% of Indonesian palm
oil exports were covered by zero-deforestation commit-
ments (Trase, 2020).

Circa 2020, companies in the Indonesian palm oil
sector used several mechanisms to implement their
zero-deforestation commitments. Implementation
mechanisms are the systems and processes that an orga-
nization applies to carry out its zero-deforestation com-
mitment. These mechanisms are sometimes defined by
the corporate commitment itself. For instance, Musim Mas
(2021) pledged that “mills [ . . . ] are fully [No Deforesta-
tion no Peat no Exploitation—NDPE] compliant through
POIG [Palm Oil Innovation Group] and/or RSPO assurance
procedures and adherence to HCSA requirements.” In
other cases, generic commitment language allows a firm
to determine how to best act on its pledge, such as the
promise by L’ORÉAL (2014) that “100% of palm supply
will be free from deforestation.” Here, we separate these
implementation mechanisms into 3 broad categories—for-
est identification methodologies, verification systems, and
grievance systems to report and rectify noncompliances
(Table 1).

Forest identification methodologies map the location of
forests that need to be avoided for a producer to comply
with a zero-deforestation commitment. The primary exam-
ples in the palm oil sector are High Carbon Stock (HCS)
Approach assessments, the High Conservation Value
(HCV) method, and their integrated methodology (HCS–
HCV). Around 90% of zero-deforestation commitments
for companies with high-deforestation risk across all sec-
tors rely on the HCV approach, while about two-thirds
apply the HCS Approach methodology to identify forests
(Garrett et al., 2019). Companies may also use custom
approaches offered by private parties.

Verification systems proactively demonstrate a com-
pany’s compliance with a zero-deforestation commitment.
This may occur through audits conducted by the company
(“first-party verification”), independent consultants hired
by the company (“second-party verification”), or accredited
third-party organizations (“third-party verification”).
Downstream buyers can, in turn, meet their own zero-
deforestation commitments by restricting their sourcing
to these verified producers or doing their own audits of
supplier operations. Companies with oil palm-specific
zero-deforestation commitments often state that they will
use RSPO certification, a form of third-party verification, as
their implementation mechanism (Garrett et al., 2019),
while others have chosen to demonstrate compliance via
the HCSA and HCV Network quality assurance processes
(Soetjiadi et al., 2023). Still others use a custom approach
to verification, which may include following the HCS
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and/or HCV methodologies or undertaking verification
through partnerships with a consultant or advocacy
organization.

Grievance systems invite external scrutiny of commit-
ments through publicly transparent sourcing and
a “grievance” mechanism through which external groups
can report deforestation or other corporate policy viola-
tions. If a claim is found valid upon review, the company
should adjust its behavior or engage with the supplier in
question to enforce stop work orders and deforestation
moratoria for their plantation concession areas. If a sup-
plier refuses to change their behavior, a downstream com-
pany may “close” the grievance by excluding the
noncompliant company from their supply chain (Grabs
et al., 2021).

2.3. Smallholder integration into zero-

deforestation supply chains

Despite the widespread adoption of zero-deforestation
pledges in the Indonesian palm oil sector, independent
smallholders are rarely integrated into zero-deforestation
supply chains. We consider independent smallholders to
be “integrated” or “included” in zero-deforestation supply
chains when: (1) they produce a product (in this case, oil
palm fresh fruit bunches) that is fully compliant with one
or more zero-deforestation initiatives; and (2) the physical
good (e.g., fresh fruit bunches) or the attributes of the
good (e.g., via sale of certificates or traceability evidence)
are recognized or verified as being compliant with the
initiative upon sale to the purchaser.

The rate of independent smallholder certification by
the RSPO verification system continues to lag far behind
the large-scale grower company certification rate (Huta-
barat et al., 2019; Apriani et al., 2020). About 1% of RSPO
certified oil palm area in Indonesia was managed by inde-
pendent smallholders in 2021 (26,839/2,307,057 hec-
tares total certified) (RSPO, 2020b). As of December
2023, the HCSA standard for independent smallholders
has only been applied to 27,000 hectares in 7 villages of
West Kalimantan (HCSA, 2023). In contrast, 109 HCSA or
HCV–HCSA assessments had been completed for conces-
sions or tied smallholder groups supported by oil palm
companies in Indonesia (HCSA, 2024). We have no infor-
mation on the degree to which smallholders are included
in custom verification systems. Since corporate procure-
ment strategies often ignore indirect sourcing (zu Ermgas-
sen et al., 2022), widespread extension of verification
systems to independent smallholders in oil palm supply
chains is currently unlikely. However, this may change
with the implementation of mandatory due diligence
requirements adopted by importing regions, such as the
European Union regulation on deforestation-free pro-
ducts. Such regulations compel companies to take respon-
sibility for their supply chains (Zhunusova et al., 2022) and
may move smallholders themselves to achieve compliance
with such regulations (Serikat Petani Kelapa Sawit, 2022).

The low degree of smallholder integration into verified
zero-deforestation supply chains does not mean that
smallholders cannot sell their product to oil palm mills
covered by zero-deforestation commitments, or that they

are excluded from oil palm supply chains (zu Ermgassen
et al., 2022). Many mills with RSPO certification, mills
associated with concessions that have undergone HCSA
assessments, and those covered by zero-deforestation
commitments that are implemented through grievance
mechanisms purchase fresh fruit bunches from indepen-
dent smallholders. Indeed, given the need to convincingly
link deforestation events to producers in a committed
company’s supply chain for grievances to be deemed as
valid, thus far grievance-based systems have focused
mostly on deforestation within concessions. They have
largely ignored land-use changes outside of concessions
with exceptions for oil palm encroachment into protected
areas (e.g., Greenpeace, 2021). This allows independent
smallholders to remain in zero-deforestation supply
chains without being subject to HCV or HCSA assessments
or other similar initiatives. However, as companies and
stakeholders increasingly turn their attention to defores-
tation outside of concessions, as evidenced by the Palm Oil
Collaboration Group’s “Production and Protection Beyond
Concessions Working Group” (Palm Oil Collaboration
Group, 2021), smallholders might be at a disadvantage
if they cannot provide assurance that they do not deforest.

2.4. Smallholder inclusion in zero-deforestation

initiative governance

These low rates of smallholder integration into zero-
deforestation supply chains persist despite ongoing efforts
to include smallholders in the governance of zero-
deforestation implementation bodies such as the RSPO
and HCSA. These efforts reflect a recognition that the
presence of smallholders within governance processes can
affect the extent to which such producers can shape sys-
tem standard setting and implementation in ways that
yield tangible benefits for them (Cheyns, 2011; Bush
et al., 2013; Pichler, 2013; Rietberg and Slingerland,
2016; Larson et al., 2021). In the RSPO, voting members
approve implementation standards. In 2023, based on our
analysis of RSPO membership data (RSPO, 2023a), about
62% of voting Indonesian RSPO members (n ¼ 155 mem-
bers) represented smallholder organizations or their inter-
ests. Although smallholders were not well-represented in
the first 10 years of the RSPO, by 2021 smallholder and
smallholder advocacy organization representation in Indo-
nesia’s RSPO membership had surpassed that of industrial
grower representation (Figure 1). Nevertheless, just one
position on the 16-member RSPO Board of Governors is
reserved for a smallholder representative (6% of positions)
(RSPO, 2023b), and independent smallholders are rarely
part of working groups and committees that develop the
RSPO standard. The HCSA is governed by an executive
committee that includes a spot for a representative from
smallholder/farmer groups or their support organizations.
We were not able to directly evaluate the contribution of
smallholders to the governance of custom approaches to
zero-deforestation verification. Since smallholder produ-
cers have little influence over the decisions of palm oil
mills or downstream corporations, it is unlikely that they
participate in program governance.
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2.5. Smallholder-specific sustainability programs

All verification systems have also, to some degree, fore-
grounded smallholder oil palm farmers through develop-
ment of smallholder-specific programs, standards,
processes, and direct financial support. In 2006, the RSPO
set up a task force designed to encourage smallholder
participation (RSPO, 2006). By 2009, the RSPO had
launched a standard that allowed independent small-
holders to form groups and gain certification (RSPO,
2010). In 2019, the RSPO developed a certification stan-
dard specifically designed for independent smallholders
(RSPO, 2019). This standard is intended to reduce the need
for laborious and technically demanding field assessments
required of larger companies by allowing independent
smallholder groups to use a risk-based approach. A com-
bined, simplified HCS–HCV approach is being drafted to
further streamline this process (RSPO, 2020c), and the
RSPO has provided trainings to improve smallholders’
capacity to meet sustainability standards via their Small-
holder Training Academy. In addition, the RSPO’s small-
holder support fund has provided financial assistance to
independent smallholders undertaking certification
activities.

The HCSA developed a simplified HCS–HCV approach
for smallholders based on trials in the province of West
Kalimantan, Indonesia (HCSA, 2023). This approach aims

to integrate smallholders into zero-deforestation supply
chains by supporting them to implement the HCV and
HCS forest identification methodologies.

Custom zero-deforestation supply chain initiatives have
also aided smallholders. In Kotawaringin Barat district,
Central Kalimantan province, Unilever has supported
activities to help oil palm smallholders while protecting
forests across several villages (Unilever, 2017). Activities
included RSPO certification of oil palm smallholders and
helping smallholders obtain the documentation needed
to ensure legality (e.g., land titles). In Aceh Tamiang dis-
trict, a coalition that includes oil palm producing compa-
nies has supported extension officer training, clarified
land titles, and conducted HCV and HCS assessments,
among other activities (Demopoulos and Indrarto, 2021).
A comprehensive review of such activities across oil palm
companies and regions would be a welcome contribution
and might highlight regional and corporate gaps in such
outreach activities.

3. Transdisciplinary perspectives on
smallholder integration in zero-deforestation
supply chains
Above, we established that in Indonesia, independent oil
palm smallholders are increasingly represented in the gov-
ernance of major zero-deforestation commitment

Figure 1. The prevalence of smallholders and their advocates or industrial oil palm growers from 2004 to
2023 in Roundtable on Sustainable Palm Oil (RSPO) voting membership from Indonesia. The number of
smallholder members surpassed industrial grower members in 2021. Data represent all “ordinary” Indonesian RSPO
members in the sectors of “Oil Palm Growers” categorized as smallholders or industrial actors based on information in
the member profile and “NGO” categorized as smallholder advocates based on the NGO name downloaded from RSPO
(2023a) in June 2023. Members in other parts of the supply chain—including traders and processors, consumer goods
manufacturers, and banks—as well as members based in countries outside of Indonesia but with operations in
Indonesia, are not included here.
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verification initiatives, and that zero-deforestation com-
mitment implementation mechanisms originally created
for large-scale growers are now being adapted for small-
holder producers. Yet, we found that smallholders remain
underrepresented in the share of compliant verified pro-
duction coming from these initiatives in the palm oil sec-
tor. In the next sections, we (1) develop greater
understanding of the linked challenges of independent
smallholder inclusion in zero-deforestation supply chains
and reduced deforestation from oil palm expansion and
(2) present policy recommendations to address both chal-
lenges. To do so, we draw from information collected
during an April 2019, 2-day expert workshop focused on
zero-deforestation supply chains and independent oil
palm smallholders in Yogyakarta, Indonesia, coupled with
development of arguments and understandings via collec-
tive iterative writing by all manuscript coauthors.

3.1. Expert workshop

Coauthors KMC, ME, and RH organized and facilitated the
workshop with the understanding that research into trans-
disciplinary environmental and sustainability challenges
benefits from the perspectives and diverse expertise and
experiences of those living and working within impacted
landscapes (Lang et al., 2012). Specifically, merging sci-
ence and society in the research process helps with com-
plex problem identification, enhances information
exchange, and supports buy-in for potential solutions
(Ravnborg and Westermann, 2002; Leventon et al.,
2016). Moreover, integration of different types of expertise
in these complex problems ensures that research out-
comes are not only robust but also relevant and respon-
sive to the concerns of those directly impacted by
environmental problems (Phillipson et al., 2012; Bracken
et al., 2015). Finally, to address smallholder integration
into upgraded supply chains, coproduction of appropriate
mechanisms is important to enhance the legitimacy of
these procedures among both companies and smallholder
farmers (Dawson et al., 2021; Grabs et al., 2021).

The workshop organizers sought participants based on
their prior experience implementing zero-deforestation
commitments, advocating on behalf of or working as inde-
pendent oil palm smallholders, and/or researching social
and environmental sustainability initiatives in the Indone-
sian palm oil sector. Facilitators aimed to assemble a group
with a variety of perspectives, prioritizing diversity in par-
ticipant gender and profession. Organizers identified par-
ticipants by using internet searches, inquiries via personal
networks, and review of relevant publications. The profes-
sional affiliations of the workshop participants included
representatives from an Indonesian oil palm smallholder
cooperative (n ¼ 1 person), smallholder farmers’ union (n
¼ 2), oil palm growing corporations (n ¼ 2), environmen-
tal and/or social sustainability advocacy organizations (n
¼ 8), sustainability consulting firms (n ¼ 2), standard-
setting bodies (n ¼ 3), and academic institutions (n ¼
4). At least 11 participants had extensive field experience
in Indonesian oil palm plantations and/or working with
smallholders, and at the time of the workshop, 9 were
living in Indonesia. Most workshop participants are

coauthors (participants who did not provide input on the
manuscript when invited were not included as coauthors),
but not all coauthors were workshop participants (ADE,
JG, and DLAG did not attend the workshop).

As described earlier, oil palm farmers in Indonesia are
highly diverse, and there was only one smallholder oil
palm farmer in attendance. Yet, since at least 9 of the other
participants worked directly with smallholders or man-
aged programs designed to support smallholders, and
because few zero-deforestation supply chain initiatives
beyond RSPO certification had been implemented among
smallholders as of 2019, we believe that the workshop
captured the breadth of major independent smallholder
perspectives on zero-deforestation supply chains in Indo-
nesia available at the time.

Workshop organizers facilitated a set of presentations
by some participant coauthors, followed by full-group and
small-group discussions around research questions with
all participant coauthors. The meeting was simultaneously
translated in Indonesian and English. Before the meeting,
participants prepared presentations with responses to the
following questions. Oil palm smallholders (n ¼ 1 presen-
tation), a smallholder farmers’ union (n ¼ 1), and consul-
ting companies that work closely with smallholders (n ¼
1) were asked: “What barriers have smallholder growers
experienced as a result of zero-deforestation commitment
implementation?” and “What new opportunities have
emerged for smallholder growers as a result of corporate
sustainability commitments?” Oil palm growers (n ¼ 2
presentations) and civil society organizations that work
with growers (n ¼ 2) were asked: “How have companies
sought to support smallholders during their implementa-
tion of sustainability standards?” and “What challenges do
companies face as they try to integrate smallholders into
their zero deforestation and/or sustainably certified oper-
ations?” Civil society organizations that work with small-
holders (n ¼ 4 presentations) were asked: “What specific
challenges prevent smallholder inclusion in zero-
deforestation supply chains?” and “What solutions are you
pursuing to ensure just, inclusive and sustainable supply
chains?” After these presentations, all participants devel-
oped responses to the following questions: “How can
small producers and local communities protect forests
outside of [oil palm] concessions?” “What does it mean
to be a zero-deforestation smallholder?” “What kinds of
incentives would be most effective at encouraging forest
conservation outside of industrial concessions, and why?”
and “How can landscape scale HCS forest maps support
smallholder inclusion?”

3.2. Development of arguments from workshop

content

Throughout the workshop, the facilitators collected and
compiled written products produced by small groups and
took comprehensive notes on presentations, deliberation,
and responses. After the workshop, they drew from these
materials to develop the initial manuscript draft. First,
facilitators compiled the “barriers” and “challenges” as
well as the “opportunities” and “solutions” identified by
participants who gave presentations in response to initial
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questions. Then, facilitators grouped similar challenges
and opportunities under general themes.

Because of the large number of challenges, workshop
organizers grouped them into 3 overarching categories
(i.e., knowledge, institutional, and financial challenges).
Organizers chose these categories because they play an
important role in adoption of voluntary sustainability
standards by independent smallholders, including in the
palm oil sector (Lee et al., 2011; Brandi et al., 2015).
Knowledge challenges include limitations with respect to
the quality and type of information and skills that small-
holders or companies possess. Such knowledge may be
gained through experience (e.g., work at an oil palm com-
pany) or education (e.g., extension programs offered by
the government; peer-to-peer learning). Institutional chal-
lenges relate to obstacles presented by the systems,
including legal, economic, and sociocultural systems,
within which smallholders operate. Each smallholder faces
a unique set of institutional constraints mediated by the
interaction of their own assets and attributes, and the
corporations, governments, nongovernmental organiza-
tions, and communities around them. Finally, financial
challenges are associated with the costs, benefits, and risks
of integration into a zero-deforestation supply chain. We
acknowledge that there is some overlap between these
categories (e.g., economies of scale may fall into both the
institutional and financial groupings) but still find them
useful as tools to organize the information garnered from
the workshop.

Organizers then read through notes from workshop
discussions and breakout groups to generate additional
material under each theme or category. Next, they sum-
marized information within each theme or category and
supplemented this with information gathered via a search
of the relevant academic literature. They reframed the
opportunities as policy recommendations for change by
oil palm growing and milling companies. Finally, all coau-
thors iteratively developed arguments within categories
through multiple rounds of manuscript revision. In some
cases, we added or expanded categories based on emerg-
ing understandings that developed while writing the man-
uscript. The challenges are presented in Section 4, and the
policy recommendations are presented in Section 5.1.
Because meeting participants adopted Chatham House
Rules, the source of specific quotes and ideas is not pro-
vided here.

4. Challenges to smallholder integration into
zero-deforestation supply chains
4.1. Knowledge

Several knowledge challenges prevent or deter indepen-
dent oil palm smallholders in Indonesia from participat-
ing in zero-deforestation supply chains. These relate to
market demands, lands considered forested or illegal,
managerial knowledge, and supply chains (Table 2). In
general, these constraints are in the realm of smallholder
knowledge, although companies also face some knowl-
edge limitations.

Table 2. Challenges and opportunities for smallholders in the face of zero-deforestation commitment imple-
mentation in the Indonesian palm oil sector

Type Category Description

Challenges Knowledge Smallholders have limited awareness of how markets are organizing around zero deforestation

The location of lands considered biophysical forest under zero-deforestation programs and State
Forest by the Indonesian government is unclear

Requirements of certification systems used to implement zero-deforestation commitments do
not always align with smallholder management approaches

The large number of smallholders and high degree of indirect sourcing prevents effective
transmission of information between smallholders and companies

Institutional Smallholder oil palm production may be illegal, rendering it noncompliant with zero-
deforestation initiatives that require legality

Independent smallholders are rarely organized as cooperative groups, limiting smallholder
participation in zero-deforestation initiatives

Low levels of trust between companies and communities enhance other barriers to smallholder
inclusion

Financial Costs may outweigh benefits of smallholder participation in zero-deforestation supply chains

Smallholders and companies face risks that may disincentivize companies from sourcing from
smallholders, or smallholders from pursuing compliance with zero-deforestation initiatives

Opportunities Map and monitor palm oil mill supply shed lands

Improve smallholder farmer and community land rights security and land legality

Enable zero-deforestation initiative compliant fresh fruit bunch sales by smallholders

Offer incentives to encourage smallholder compliance with zero-deforestation initiatives
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4.1.1. Smallholders have limited awareness of how

markets are organizing around zero deforestation

“How many would-be smallholders [ . . . ] are aware of the
implications [of acquiring a piece of recently deforested
land] for marketing their FFB in 4–5 years’ time?” asked
one workshop participant. Lack of market knowledge—
including how the market is reorganizing around sustain-
able production, as well as requirements of specific initia-
tives—may prevent independent smallholders from
planning to meet market demands. Zero-deforestation
initiatives often include cutoff dates, after which defores-
tation is not acceptable or is only acceptable after a fine,
offset, or other compensation mechanism. Smallholders
who are unaware of program requirements may unknow-
ingly clear forest after the cutoff date, making it difficult
to sell their product into supply chains with increasingly
stringent conservation constraints. This is particularly rel-
evant for oil palm, which is a perennial crop that takes 3 or
4 years until first harvest and is typically harvested for 20
to 30 years (Corley and Tinker, 2016).

Smallholders must also operate under the uncertainty
of potential future demand for products that comply with
zero-deforestation agreements and price premia/benefits
of compliance (Lee et al., 2011; Hidayat et al., 2018). This
uncertainty is greater for smallholders (compared to oil
palm growing companies) because these smallholders
have little direct influence on the requirements of such
programs or their adoption (Pichler, 2013; Rietberg and
Slingerland, 2016). Some workshop participants argued
that this lack of knowledge is due to poor communication
between downstream supply actors and smallholders, so
smallholders have had limited ability to plan strategically
with respect to zero-deforestation initiatives.

4.1.2. The location of lands considered biophysical

forest under zero-deforestation programs and State

Forest by the Indonesian government is unclear

“There is no clarity regarding forest boundaries,” accord-
ing to another participant in our workshop. Even when
smallholders recognize that mills supplying zero-
deforestation supply chains may not purchase oil palm
grown on recently deforested land, they may be under-
informed regarding which areas should not be cleared if
they wish to meet supply chain requirements. Moreover,
smallholders may not be aware of the deforestation his-
tory of already-developed land that they acquire through
purchase or inheritance (Martens et al., 2020). Small-
holders rarely have the training and equipment needed
to map forests and land cover change history on their land
(Rietberg and Slingerland, 2016), and high-resolution
maps identifying areas for conservation may not be readily
available for the lands that they wish to cultivate (e.g.,
lands outside of large-scale concessions). Similarly, small-
holders may be unaware of government land designations,
especially State Forest, where agricultural development is
largely illegal according to Indonesian law (Heilmayr et al.,
2020) and therefore may be unacceptable under zero-
deforestation programs that require legality. Further, the
fact that zero-deforestation initiative definitions of forest
that are based on the biophysical characteristics of

vegetation do not fully align with government zoning of
forests (e.g., State Forest contains substantial non-forest
land covers) can create confusion for small producers
(Murdiyarso et al., 2011; Austin et al., 2021).

4.1.3. Requirements of certification systems used to

implement zero-deforestation commitments do not

always align with smallholder management approaches

When zero-deforestation supply chains are implemented
through comprehensive certification systems, participa-
tion may require knowledge of management practices and
recordkeeping that is uncommon in traditional small-
holder production systems. Several presentations identi-
fied this as a major barrier for smallholders. This constraint
has been well documented in research regarding barriers
to smallholder sustainability certification (Lee et al., 2011;
Brandi et al., 2015). For example, certification under the
RSPO requires that independent smallholders keep
records to document their compliance with the RSPO stan-
dard (RSPO, 2019). Although civil society organizations
and companies assist with independent smallholder train-
ing (Apriani et al., 2020; Martens et al., 2020), these sup-
port services are available to few independent
smallholders (Brandi et al., 2015) because of limitations
in funding and, in the case of companies, interest.

4.1.4.The large number of smallholders and high degree

of indirect sourcing prevents effective transmission of

information between smallholders and companies

The sheer number of individual smallholders poses a major
challenge in transmission of information between oil
palm mills and smallholder farmers, a challenge identified
by 4 presentations. Because many smallholders sell their
produce to intermediaries rather than directly to palm oil
mills, the origins of smallholder fresh fruit bunches are
often obscure in the absence of substantial investment in
traceability mechanisms by companies (Lyons-White and
Knight, 2018; zu Ermgassen et al., 2020; Bakhtary et al.,
2021). Companies with zero-deforestation commitments,
or those that sell into supply chains with downstream
actors that have zero-deforestation commitments, are
struggling to gain sufficient visibility over their supply
chain (zu Ermgassen et al., 2022). Moreover, companies
may need to communicate information about require-
ments related to zero-deforestation initiatives to hundreds
of farmers with diverse preferences, educational back-
grounds, risk profiles, landholdings, and financial
resources. Furthermore, companies may differ in their
ability and interest in addressing independent smallholder
knowledge limitations, although prior research indicates
that agricultural extension led by for profit companies can
be successful even with smallholders (Gómez et al., 2016;
International Finance Corporation, 2016).

4.2. Institutional

Workshop participants identified diverse institutional con-
straints that currently limit smallholder integration into
zero-deforestation supply chains, including land status
and cover, smallholder organization, and relationships
between companies and nearby residents (Table 2).
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4.2.1. Smallholder oil palm production may be illegal,

rendering it noncompliant with zero-deforestation

initiatives that require legality

Multiple presentations identified constraints for indepen-
dent smallholders created by land tenure institutions in
Indonesia. First, villages where smallholders reside may be
partially or fully located within State Forest (Greenpeace,
2021) making some or all oil palm production by the
community illicit and therefore noncompliant with zero-
deforestation initiatives that require legality. Unless farm-
ers find and cultivate lands outside of the State Forest,
they cannot sell their fresh fruit bunches into zero-
deforestation supply chains with strict legality require-
ments even if these lands meet other zero-deforestation
criteria (e.g., not recently deforested) (Azevedo et al.,
2015). In many other cases, the Indonesian government
has issued long-term (approximately 35 years) concession
leases (Hak Guna Usaha) to corporations on lands already
managed by community members. Even if the concession
holding company wishes to respect these community land
claims, until the Indonesian government acts to resolve
such issues (Ilmar and Assidiq, 2020), farmers cannot
acquire title to lands within such concessions.

Scholars have hypothesized that oil palm companies
may comply with zero-deforestation initiatives by acquir-
ing and developing “compliant” lands that are considered
non-forest under zero-deforestation initiatives (e.g.,
cleared before a cutoff date), leaving only forested land
available to smallholders (Heilmayr et al., 2020). In this
case, community members who wish to develop oil palm
plantations may only be able to do so on lands that are
forested, making their future oil palm production unlikely
to be acceptable under zero-deforestation initiatives.

Even when smallholder farmers have secure, customary
claims to their land and are eligible to obtain title to this
land, the costs associated with land titling can be steep
(Apriani et al., 2020). Smallholders are also required to
hold a Surat Tanda Daftar Budidaya (cultivation registra-
tion letter) which states farm boundaries, size, and other
attributes. Although local government officials are respon-
sible for issuing these letters, they are often not well-
equipped to do so, and consequently in some regions very
few smallholders have a cultivation registration letter
(Dharmawan et al., 2021). This may also act as a barrier
to selling into zero-deforestation supply chains with legal-
ity requirements.

4.2.2. Independent smallholders are rarely organized as

cooperative groups, limiting smallholder participation

in zero-deforestation initiatives

In Indonesia, independent oil palm smallholders are rarely
organized as cooperative groups. According to a workshop
participant, companies “may see strong [independent
smallholder] groups as a threat” because of the greater
bargaining power these groups have, and therefore may
not wish to help build smallholder organizational capacity.
Independent smallholders who are not part of coopera-
tives are unlikely to be able to participate in zero-
deforestation initiatives. First, because the RSPO typically
certifies independent smallholders when they are

organized as a group. Second, because smallholder coop-
eratives are more likely than individuals to deliver oil palm
fruits directly to mills, avoiding the traceability problems
that arise when using intermediary traders (described in
Section 4.1.4). In the rare cases where smallholders are
organized into groups, these groups might be inclined
to exclude peers with forests on their land because of the
extra documentation and oversight it could trigger or pro-
hibitions on the whole group if the forests are cleared.

4.2.3. Low levels of trust between companies and

communities enhance other barriers to smallholder

inclusion

Other institutional barriers were related to relationships
between companies and communities with oil palm small-
holders. Due to frequent company–community conflicts
in the palm oil sector (Levang et al., 2016; Naylor et al.,
2019), communities and companies often have low levels
of trust in one another. One workshop attendee stated
that there was “[m]istrust over [the] role/objectives of
[the] company in collecting data, providing support, [and]
promoting sustainability/zero-deforestation . . . ” largely
generated from unrelated conflicts between the company
and residents. Another participant mentioned that mills
had low commitment to support smallholder capacity
building. Limited trust may prevent communication
between companies and communities, exacerbating other
barriers identified here.

4.3. Financial

Many workshop participants emphasized that indepen-
dent smallholder integration into zero-deforestation sup-
ply chains must be cost-effective. Addressing financial
constraints to smallholder inclusion includes balancing
the costs and benefits of integration and attending to the
risks such integration poses to farmers and corporations
(Table 2).

4.3.1. Costs may outweigh benefits of smallholder

participation in zero-deforestation supply chains

In the workshop presentations, the most salient challenge
(i.e., mentioned in the most presentations) was the low
net benefit of smallholder integration into zero-
deforestation supply chains. Several presenters pointed
out that there were few financial benefits and consider-
able costs to compliance with zero-deforestation
requirements.

Ensuring smallholder compliance with zero-
deforestation initiatives typically involves substantial
resources. These include time to conduct land surveys and
organize and maintain documentation, and funds needed
to acquire land title and pay auditors or consultants
(Hidayat et al., 2016; Rietberg and Slingerland, 2016).
Because smallholders often have limited access to capital
and credit (Krishna et al., 2017), companies, smallholder
advocates, and/or governments typically provide up-front
financial resources needed to support these activities (e.g.,
Apriani et al., 2020). Companies may prefer to exclude
smallholders from supply chains rather than pay these
up-front and ongoing costs (Brandi, 2017). Over time,
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benefits of integration into upgraded supply chains may
exceed costs if smallholders are rewarded for compliance
through benefit streams such as price premia for their
fruit (Hidayat et al., 2016), although workshop partici-
pants emphasized that even for sustainably certified palm
oil, such price premia are not guaranteed. Smallholders
who wish to take advantage of zero-deforestation markets
may not be located near mills who either have their own
zero-deforestation commitments or sell to traders with
such commitments (Trase, 2020), making the transport
cost of integration into zero-deforestation supply chains
prohibitively high.

Smallholders also face the opportunity cost of not con-
verting forested lands to oil palm (Lee et al., 2011).
According to a workshop presentation, “development
looks more economically attractive than leaving the forest
standing” in parts of Indonesia where demand for oil palm
fruit exceeds supply. Moreover, in rural areas, acquiring
more land is one way a farmer can increase their income
without migrating to another location. More land also
offers smallholders the ability to diversify their income
sources by planting both subsistence and commodity
crops (Netting, 1993).

The cost of smallholder compliance with and integra-
tion into zero-deforestation supply chains likely depends
on the implementation mechanism used to meet zero-
deforestation commitments. Higher costs are likely for
a comprehensive certification system like the one offered
by the RSPO, and lower costs may occur in cases where
companies simply require legality and traceability coupled
with large-scale monitoring to ensure that production is
not associated with deforestation.

4.3.2. Smallholders and companies face risks that may

disincentivize companies from sourcing from small-

holders or smallholders from pursuing compliance with

zero-deforestation initiatives

Although it was not often discussed during the workshop,
coauthors later agreed that risk is another financial con-
cern for both companies and independent smallholders.
Companies that choose to integrate smallholders into
their zero-deforestation supply chains risk accidentally
including illicit products (e.g., fresh fruit bunches grown
on land out of compliance with zero-deforestation initia-
tives) into these product streams. In landscapes with more
forest, companies selling to supply chains with zero-
deforestation commitments may manage this risk by dis-
couraging independent oil palm expansion (e.g., by never
purchasing fresh fruit bunches from outside suppliers).
Smallholders who choose to comply with zero-
deforestation initiatives may not benefit from their deci-
sion due to actions by the company (e.g., a company
reneges on their zero-deforestation commitment or deci-
des to stop sourcing from independent smallholders alto-
gether) (Lee et al., 2011).

Smallholders and companies may also have different
planning time horizons (Hettig et al., 2016). Smallholders
living in precarity may value income generated soon after
oil palm development more highly than income in the
future, when markets for deforestation-free products may

be better established. Oil palm companies, on the other
hand, may apply a lower discount rate to future produc-
tion and thus more highly value the option of selling their
product to deforestation-free markets.

5. Recommendations for more equitable and
effective zero-deforestation policies
Independent smallholders stand to benefit from integra-
tion into zero-deforestation supply chains if the terms of
incorporation carefully address the constraints detailed
above (Table 2). In this section, we outline policy recom-
mendations to address these constraints.

We recognize that oil palm mills and growers perceive
that they bear an unjust proportion of the burdens, while
accruing few of the benefits, of supply chain sustainability
programs (Lambin et al., 2018). In our workshop, some
participants expressed that smallholders would prefer that
conservation incentives and programs be routed through
governments or community groups rather than oil palm
companies. Others stated that companies often lack
support from local governments, making such routes of
support difficult at best. Considering the need for the
long-term (e.g., more than decadal) presence of a commit-
ted party to ensure continuity across political changes
(e.g., elections) (Seymour et al., 2020), and assuming ded-
ication of the oil palm grower or mill to meeting its envi-
ronmental pledges over such time scales, we argue that oil
palm growing and milling companies in partnership with
communities should play a central role in facilitating and
sustaining conservation efforts implemented through sup-
ply chains. Moreover, since oil palm grower and miller
company representatives and civil society organizations
that work with these companies attended our workshop,
but government representatives and other corporate sup-
ply chain actors (e.g., palm oil traders) did not, we are best
positioned to make suggestions about grower and miller
policies. Finally, the European Union regulation on defor-
estation-free products, which requires importing compa-
nies to eliminate deforestation from their supply chains,
asks that companies support smallholders through capac-
ity building and investment (European Parliament and
Council of the European Union, 2023). Our policy recom-
mendations therefore center oil palm grower and miller
companies as central actors in integrating smallholders
into zero-deforestation supply chains. We emphasize that
other supply chain actors and governments—both domes-
tic and foreign—should also make policy changes to sup-
port smallholders.

5.1. Opportunities to enable smallholder

participation

5.1.1. Map and monitor palm oil mill supply shed lands

Oil palm growing and milling companies can undertake
land mapping and monitoring within supply sheds (i.e.,
the geographic regions from which mills source oil palm
fruit), including outside of their concessions, with the par-
ticipation of independent smallholders. First, these com-
panies can appoint personnel to conduct detailed ground
and/or remote sensing studies to identify biophysical for-
ests and the history of land cover change in extra-
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concession lands in a way that aligns with expectations of
zero-deforestation commitment implementation mecha-
nism requirements. Second, they can provide resources
to help independent smallholder farmers delineate the
boundaries of their landholdings to clarify the location
of smallholder claimed and managed areas. Third, through
remote sensing or field visits, they can monitor forest
persistence in these lands and share monitoring updates
with farmers so that they know if deforestation may have
been detected on their lands.

Taken together, these actions would address one poten-
tial barrier to zero-deforestation market entry by inter-
ested smallholders—that is, demonstration of no
deforestation beyond a given cutoff date on their land.
If a company buys from independent smallholders, it
might also reduce the company’s reputational risk while
ensuring continued access to markets with increasingly
stringent requirements. Delineating independent small-
holder land parcels would allow companies to establish
dialogue with nearby communities regarding supply chain
requirements from the global market, providing commu-
nity residents with market information that may inform
their land-use decisions. Workshop participants felt that
mapping may help resolve conflicting claims among com-
munities and companies, addressing issues around trust.
Companies may wish to build upon smallholder-focused
mapping already underway. For instance, the RSPO has
developed an approach to confirm, via data collected by
smartphone, the absence of forests and HCVs in areas
proposed for expansion by smallholders (RSPO, 2020a).
We recognize, however, that mapping may not always be
desirable to smallholders: if forest considered off-limits
according to definitions of deforestation is found and
mapped on farmer property, it could limit farmer ability
to use that land for growing oil palm fruits acceptable at
any mill.

5.1.2. Improve smallholder farmer and community land

rights security and land legality

Growers and millers can use their often-considerable polit-
ical and economic resources to help clarify and strengthen
land rights security and land legality for smallholder farm-
ers within supply sheds. For farmers with customary claim
to land outside of State Forest, companies can facilitate
the land titling process, so that smallholder ownership of
these lands is fully recognized by the national govern-
ment. Companies can also ensure that their State-
recognized concession boundaries accurately encompass
industrial plantation areas so that they do not encumber
de facto smallholder lands. To address legality for small-
holder land within the State Forest that is not part of
a protected area, companies can work with the Indonesian
government to rezone cultivated areas to Areal Pengunaan
Lain (areas outside the State Forest where oil palm culti-
vation is allowed) through Indonesia’s amnesty program
(Jong, 2023). Finally, companies may help communities
with smallholders who wish to protect forests to gain
formal authority to manage such forested lands, poten-
tially under Indonesia’s varied social forestry and custom-
ary forest (Hutan Adat) programs that formalize rights of

forest users (Fisher et al., 2018; Erbaugh, 2019; Li, 2024).
Such approaches focused on land rights have been sug-
gested in other high-deforestation countries including
Brazil (Moutinho et al., 2016). To accommodate small-
holders who cannot gain legal title to their land over the
short term, companies and civil society organizations may
explore the possibility of offering flexibility on supply
chain legality requirements if smallholders meet stan-
dards with respect to biophysical forest protection.

Greater farmer land rights security and legality would
support smallholders in achieving compliance with laws
and regulations, thus addressing legal barriers to small-
holder integration into zero-deforestation supply chains.
Because changing land rights security can influence
farmer decision-making around investment in land, such
changes may also alter land productivity and land cover,
as well as agricultural expansion, although such changes
might not always benefit forest conservation (Ostrom,
2007; Robinson et al., 2014). We also recognize that
improving smallholder land rights security is a major
challenge given complex politics that include elite cap-
ture (Palmer and Engel, 2007; Persha and Andersson,
2014), as well as the overlapping, informal, and ambig-
uous land claims that often characterize Indonesian land-
scapes (Gaveau et al., 2017; Kunz et al., 2017; Naylor
et al., 2019). However, if companies or supporting civil
society organizations follow techniques developed by
participatory mapping practitioners and scholars to
unravel and represent the multiplicity of land claims and
uses, this may increase the likelihood that communities
and marginalized groups are given a voice in the process
(Chapin et al., 2005; Norris, 2014; Young and Gilmore,
2017).

5.1.3. Enable zero-deforestation compliant fresh fruit

bunch sales by smallholders

Companies in zero-deforestation supply chains can
improve transparency around their smallholder sourcing
practices, helping smallholders to sell fresh fruit bunches
that are recognized as compliant with zero-deforestation
initiatives. First, milling companies can invest in emerg-
ing traceability systems that have been designed to track
commodity flows through intermediary transactions
(e.g., OPTEL, 2019; KOLTIVA, 2021). This may address
both market and supply chain knowledge barriers out-
lined above, even with no change in supply chain struc-
ture. Grower and miller companies can also help
smallholders form cooperatives, which are better posi-
tioned than individual farmers to sell directly to mills.
If formation of cooperatives leads to a reduction in the
use of intermediaries, this could improve traceability and
potentially allow smallholders to capture more of any
price premium garnered from participation in a zero-
deforestation supply chain. As an alternative to traceabil-
ity, we recommend wider dissemination of credit trading
systems. In these systems, smallholders engage with zero-
deforestation supply chains only by selling credits, rather
than physical product (e.g., RSPO’s book and claim sup-
ply chain model with specific credits for smallholders).
This could enable smallholders far from mills covered by
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zero-deforestation commitments, or who cannot avoid
intermediaries, to participate in zero-deforestation sup-
ply chains. Because there is a lack of information on
smallholder integration into custom zero-deforestation
initiatives, supply chain companies and their partners
should also increase their transparency regarding small-
holder support and sourcing.

5.1.4. Offer incentives to encourage smallholder com-

pliance with zero-deforestation initiatives

Oil palm companies should offer incentives that encour-
age smallholder compliance with zero-deforestation
requirements. Such incentives could be linked to forest
conservation or persistence on individual private small-
holder lands, or within broader jurisdictions (e.g., villages),
and could be delivered through existing mechanisms (e.g.,
the Farmer for Forest Protection Foundation, which pro-
vides support for smallholders). To encourage a diversity of
independent smallholder farmers, “a package of benefits
will likely work best” according to one workshop partici-
pant. Price premia for compliant products are one option
(Hidayat et al., 2016; Saadun et al., 2018; Apriani et al.,
2020). Education and training in best management prac-
tices (e.g., those related to land preparation, planting prac-
tices, fertilizer management, input management, soil
conservation, or harvesting practices), in-kind support in
the form of fertilizer and other inputs to agriculture,
improved infrastructure such as road maintenance, and
mentorship of producer groups could all improve profits
for smallholders by enhancing yields and/or fresh fruit
bunch quality. Companies might also offer smallholders
expanded access to low- or no-interest credit, either
directly or via local credit unions. Access to credit would
enable smallholders to make upfront investments (e.g.,
high-quality planting material and appropriate fertilizer
application) in their oil palm lands to improve long-
term yields and profit. Critically, such access to credit
should ensure that the funds cannot be used—directly or
indirectly—to finance deforestation. Companies could
help smallholders protect forests on their lands from fires
and other land users. Other potential benefits mentioned
by workshop participants included skipping the queue at
the mill, helping communities develop diverse income
streams, and supporting smallholders to achieve sustain-
ability certification. At the workshop, such incentives were
the most salient “opportunity” identified by attendees,
because they were seen to jointly promote smallholder
integration into and benefits from zero-deforestation sup-
ply chains. Indeed, we expect that a diverse package of
benefits could be tailored to address many of the barriers
identified above.

5.2. Limited conservation benefits from improved

smallholder integration

If revisions to zero-deforestation initiatives succeed in
integrating more independent smallholder producers into
verified supply chains, this would address concerns
around equity and justice in supply chain governance.
Nevertheless, workshop participants suggested that such
initiatives may struggle to achieve their underlying goal of

forest protection for several reasons. These include selec-
tion and leakage effects, and the degree to which individ-
ual smallholders can influence land-use change in
forested areas.

Selection effects occur when program participants are
not representative of the whole population (Ferraro,
2009). In the case of zero-deforestation commitments,
corporate adopters need to manage the deforestation risk
associated with sourcing fresh fruit bunches from many
farmers, which could push adoption toward supply chains
or locations with lower risk (e.g., fewer smallholders and/
or less forest). Indeed, provisional RSPO guidance on HCS–
HCV implementation for independent smallholders
explicitly states that, until more detailed guidance can
be developed, the only farmers that can achieve certifica-
tion are those located in “low-risk areas” (RSPO, 2019).
Under such practices, zero-deforestation commitments
would preferentially integrate smallholder farmers from
landscapes with relatively few forests, undermining con-
servation gains.

In addition, zero-deforestation commitments can lead
to leakage, a displacement of forest loss to another time,
location, or actor (Heilmayr et al., 2020; Villoria et al.,
2022). Hence, when zero-deforestation initiatives do reach
smallholders operating in landscapes with forests, the sin-
gle commodity focus of these initiatives may weaken con-
servation benefits. For example, the RSPO limits the
application of their draft independent smallholder stan-
dard to smallholder plots that are planted with or planned
to be oil palm (RSPO, 2019). Smallholders can sell produc-
tion from RSPO-compliant land to zero-deforestation sup-
ply chains but clear forests in other locations, for other
uses (e.g., cocoa, rubber, or rice). The focus on the land
used to produce a specific commodity, rather than on the
aggregate actions of the farmer, can enable a reallocation
of resources by smallholders that does little to protect
forests.

Finally, individual Indonesian smallholders rarely have
exclusive claim to lands with standing intact or logged
forests, which limits their ability to actively protect forests
from deforestation. This is partly because many customary
law systems in Indonesia allow an individual rights only
over lands that they—or an ancestor—cleared and devel-
oped. Instead, remaining intact and logged forests typi-
cally fall under the control of other actors (Siscawati et al.,
2017) including the Ministry of Environment and Forestry,
which manages most lands in the State Forest; companies,
which are legally responsible for any remaining forests
inside their concessions; community customary institu-
tions, where customary collectives control forested lands;
or local governments that were standardized under Suhar-
to’s New Order regime, often at the expense of indigenous
and customary autonomy (McWilliam, 2006). As a result,
conservation of these forests will likely require more holis-
tic action across institutions, rather than commitments by
individual smallholders.

6. Conclusion
Efforts to end deforestation associated with tropical
commodity production can draw attention to the social
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conditions under which these commodities are grown.
In theory, this attention could be harnessed to benefit
independent smallholder producers in these landscapes
(Garrett et al., 2021; Grabs et al., 2021). However, we
find that in practice within Indonesia’s palm oil sector,
zero-deforestation initiatives have failed to effectively
integrate independent smallholders into verified supply
chains, creating tension between environmental and
social sustainability. For zero-deforestation commit-
ments to deliver on their environmental promises in
a just and equitable manner, our findings suggest that
in the Indonesian palm oil sector, these programs
require dramatic transformation. Based on the knowl-
edge of multiple experts representing diverse actors in
Indonesian oil palm producing landscapes, we argue
that policies initially designed for large plantations
present knowledge, institutional, and financial barriers
to smallholder participation in verified zero-
deforestation supply chains. To overcome these barriers,
initiatives must be shaped to directly benefit indepen-
dent farmers to empower them to contribute to forest
conservation. Oil palm growing and milling companies
can play an important role in surmounting these chal-
lenges by undertaking land-use mapping and monitor-
ing, facilitating improvements to smallholder land
tenure security, tracing smallholder oil palm fruits, and
offering incentives to encourage smallholder compli-
ance with zero-deforestation initiatives. Existing guid-
ance such as the Accountability Framework (2023)
and the High Carbon Stock Approach Smallholder
toolkit (HCSA, 2023) may be useful to help companies,
smallholders, and others implement this vision.

Mitigating constraints to farmer participation in zero-
deforestation supply chains may provide social and eco-
nomic benefits for smallholder farmers (Garrett et al.,
2021). For instance, if smallholders conform with a com-
pany-led zero-deforestation initiative, the barriers to
entering other sustainability programs may be lower, pro-
viding outsized value of compliance to farmers. Small-
holders may be closer to meeting the Indonesian
Sustainable Palm Oil certification standard (Hidayat
et al., 2018) or conforming with the European Union reg-
ulation on deforestation-free products (Zhunusova et al.,
2022). Yet, the supply chain approach does not give all
members of communities in the supply sheds of oil palm
plantations a stake in the maintenance of carbon rich,
biodiverse, intact forest. Other policies and programs,
including those at the jurisdictional or landscape scale
that consider multiple commodities and land uses, are
needed to ensure that both companies and the commu-
nities where they operate hold a mutually beneficial com-
mitment to conserving forests and supporting local
livelihoods.
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