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Abstract

A rising number of companies have made zero-deforestation commitments (ZDCs)

to decouple deforestation from their supply chains, encapsulated in No Deforesta-
tion, No Peat, and No Exploitation (NDPE) commitments. These interventions are
designed by powerful downstream supply chain actors, typically without the involve-
ment of the upstream-level non-industrial producers who are affected both directly
and indirectly. This study draws on bottom-up perspectives from oil palm smallhold-
ers, cooperatives, and other local stakeholders in Indonesia to explore the state

of company-community relationships and the implementation and expectations of
corporate ZDCs. Through an analysis of 28 focus group discussions and 25 expert
interviews in two provinces in Sumatra, Indonesia, our findings reveal significant gaps
in procedural equity, highlighting inadequate mechanisms for voicing concerns, insuf-
ficient procedures for meaningful participation, and a lack of attention to expected
implementation procedures. Most importantly, we uncover the critical need to recog-
nise historical and ongoing relationships between communities and companies when
designing corporate sustainability policies. Recognising equity as an evolving con-
cept that ideally should be shaped by contextual realities, our study advocates for the
integration of relational aspects and care-based support into ZDCs, complementing
the current understanding of equity.

Author summary

We explore how Zero Deforestation Commitments (ZDCs) are perceived and
implemented at the local level in Indonesia, focusing on the interactions between
communities and corporations. Through 28 focus groups and 25 expert inter-
views, we uncover shortfalls in procedural equity related to ZDCs, including poor
community feedback mechanisms, limited meaningful participation, and insensi-
tivity towards the local communities’ expectations of ZDCs. This study
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. Sustainability and

emphasizes the necessity to view equity not just as a policy checklist but as a
dynamic, evolving concept deeply influenced by local contexts and historical
relationships. By advocating for the integration of relational and care-based
perspectives into ZDCs, we enrich the current understanding of equity, urging
sustainability actors to foster deeper, more meaningful engagements in the land-
scapes where they operate.

1. Introduction

Agricultural production has expanded at the expense of the world’s remaining forests
[1-5]. This is particularly evident in the palm oil sector, where both large and
smaller-scale farming practices increasingly threaten tropical forests [6—-9]. Heightened
public pressure on commodity supply chains with high deforestation risk has prompted
the adoption of stricter policies targeting forest-risk commodities, including voluntary
Zero-Deforestation Commitments (ZDCs) and mandatory trade regulations such as
the EU Deforestation Regulation (EUDR), affecting all supply chain actors engaging
with the export markets [10—-15,17]. While these measures are primarily designed

to address deforestation issues, they often fail to adequately consider equity in their
design and implementation. This oversight is especially evident for commodities like
cocoa and palm oil, where extensive smallholder involvement requires policies that
address the diverse needs and constraints of these producers [16—19]. From both
ethical and empirical standpoints, it is imperative to implement ZDCs in equitable ways
by enhancing the inclusion and minimising the potential socioeconomic risks of actors
affected by ZDCs [20]. This study aims to shed light on bottom-up perspectives from
smallholders, cooperatives, and other local stakeholders regarding the state of corpo-
rate ZDC implementation and what equitable ZDCs entail [20,21].

Companies with ZDCs in the palm oil sector typically require their suppliers to
cease forest and peatland conversion to palm plantations, and may also have addi-
tional requirements such as restrictions on burning, the pursuit of land legality, or cer-
tification with sustainability standards [20]. However, smallholders often face different
challenges in meeting such requirements that typically result in low participation
rates in sustainable supply chain initiatives [22—24]. Smallholders’ ability to meet new
requirements by buyers is shaped by their adaptive capacities—defined as any capa-
bility or resources enabling producers to swiftly adjust to shifts in market conditions
and expectations, such as education, knowledge, technology, legal status, financial
assets, or social capital [25,20]. A lack of these capacities may lead companies to
cease sourcing from producers unable to comply with the policy requirements. Such
a practice would endanger smallholders’ access to international markets, potentially
exacerbating rural poverty and income inequality [20,26]. This in turn undermines the
stability of supply in deforestation-risk supply chains, which have numerous small-
holder producers [7].

Moreover, smallholder participation in sustainable supply chain initiatives is often
passive, through co-option or consultations which neglect power imbalances [27].

PLOS Sustainability and Transformation | https://doi.org/10.137 1/journal.pstr.0000235 May 8, 2026

2/18



https://www.snf.ch/en
https://erc.europa.eu
https://erc.europa.eu

. Sustainability and
PLOS " Transformation

Participation in conservation-related efforts is more likely if smallholders see direct benefits, which may enhance their
capacity and buy-in to comply with ZDCs encouraging behavioural change to support long-term conservation success
[21,26,28,29]. Despite the importance of these processes, empirical evidence on smallholders’ perceptions of ZDCs and
their ability to participate in their implementation is limited [23].

We address this research gap by examining various dimensions of equity [20,21] in ZDC implementation that have
received less attention in existing studies of ZDCs: procedural equity, relational aspects, and ideas of care. The first
pillar of this work focuses on taking stock of equity in existing community relationships with ZDC firms. The second pillar
examines the actual and perceived alignment of the ZDC policies with community expectations. Our analysis is structured
around two research questions: 1) How do non-industrial producers or suppliers perceive their relationships with compa-
nies? and 2) How are non-industrial producers’ perceptions addressed within the processes to ensure equity in ZDCs, and
what would they suggest to improve the process?

Our case study in Sumatra, Indonesia—home to a large number of smallholder actors in the palm oil supply chain who
collectively manage 81% (4.8 million hectares) of Indonesia’s smallholder oil palm area [7] —provides a relevant context
to study what equitable supply chain policy initiatives might entail. We collected data through 28 focus group discussions
with 210 participants and 25 semi-structured interviews in over 70 villages across Aceh and South Sumatra provinces,
which remain hotspot areas for oil palm expansions and deforestation [30]. Employing an abductive approach, we com-
bined deductive and inductive methods to assess the alignment between theoretical equity elements and empirical find-
ings [31]. We explore the elements of equity in the next section.

2. The equity lens and care

We focus on equity—i.e., “equal treatment according to particular metrics of ‘fairness’ or ‘justice’” [70])—to address ways
in which to mitigate the socioeconomic marginalisation and vulnerabilities of smallholder groups in supply chain initiatives
[32]. Although equity is an essentially contested concept, four components are commonly identified in the literature, and
we illustrate these in Fig 1 (Friedmand et al., 2018,Shyamsundar et al., 2022). Equity in institutions and decision-making,
also known as procedural equity or input equity, broadly defines equity in how decisions are made and who is involved
[21,29,32,33]. Equity in access (also known as contextual equity or access equity) concerns how various actors can
participate in specific interventions (i.e., access the ZDC interventions), and it underscores the importance of social,
economic, and political contexts that can determine the distribution of outcomes [25,20]. Distributive equity or output
equity refers to the fairness of outcomes; who bears the costs and benefits [29,32,33]. A fourth, less studied aspect of
equity, especially in the context of policy interventions, is that of acknowledging and aligning with the ontologies and
rights of different communities, especially marginalised groups, known as recognitional equity [34]. These concepts are
interconnected: Procedural equity informs necessary steps for access equity, while access equity provides the foundation
for distributive equity. Recognitional equity underpins developing the right procedural approaches, and acknowledging
distributive equity shortfalls. We illustrate the interaction between these equity elements and effectiveness following the
policy processes in Fig 1. As further elaborated in the next section, we expand the theorisation of recognitional equity and
the interactions between equity components by integrating concepts from the “ethics of care”.

2.1. Equity in ZDCs

In the context of ZDCs, conservation goals are often prioritised over access and recognitional equity, presenting a
challenge in ensuring smallholder inclusion [20,35,36]. For instance, a study found that over half of the companies
with low-quality ZDCs fail to include smallholder support in their commitments [15]. This lack of support is further
evidenced by Chandra et al. [37] (in review), n.d.), who analysed primary survey data of 1,541 non-industrial farm-
ers in the palm oil sector. The study finds no equity in access, as indicated by low levels of knowledge dissemina-
tion and capacity-building training. Palm oil mills have also been reported to show a lack of commitment towards
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Fig 1. The conceptual framework illustrates the effectiveness, equity, and care in forest-focused supply chain policies. The top of the frame-
work shows the relationships between companies and smallholders and the bottom part shows simplified equity elements within the policy processes.
The feedback loop between relationships and policy processes illustrates their continuous interaction, emphasising ‘care’ to describe the ongoing inter-
play between these two aspects.

https://doi.org/10.1371/journal.pstr.0000235.g001

supporting capacity building for smallholders [18]. Similarly, in the cocoa sector, capacity-building efforts offered by
companies are primarily focused on productivity gains, with only a select few providing training on agroforestry or
forest conservation [16].

Additionally, the same studies show that ZDCs rarely have a positive impact on equity in outcomes. In the palm
oil sector, there is no significant price and revenue differentiation between those selling to ZDC-affiliated mills
and their counterparts [37]. In the cocoa sector, even though some companies pay a certification premium, they
still fall short of providing farmers with prices that enable living incomes which is necessary considering that over
third-quarter of Ghanaian and Ivorian cocoa farmers earn less than a living income [16,38]. Often, the most vul-
nerable, indirect suppliers and those located in communities admitted into protected areas, are excluded [16]. The
cases of formalization in Ghana’s timber sector and climate-smart cocoa governance in Cbte d’lvoire and Ghana
illustrate the complexities of top-down initiatives, which often undermine existing local rights and fail to address
smallholder realities, thus exacerbating equity issues rather than resolving them [39,40]. While the Roundtable
on Sustainable Palm Oil (RSPO) certification, one of the approaches for implementing ZDCs, had marginal pos-
itive effects on poverty alleviation and village well-being in villages with primarily market-based livelihoods prior
to certification, subsistence-based villages did not experience the same improvements, raising further concerns
about distributional equity [41], More broadly, findings from ZDCs reveal a persistent lack of progress in address-
ing equity concerns. These findings collectively suggest that equity in access and equity in outcomes are, at best,
very marginal, if not absent.

To address these issues, Grabs et al. [20] suggest the need to combine stringent rules with widespread capacity build-
ing, co-production of implementation mechanisms, and support for affected non-industrial producers to enhance access
equity. Chandra et al. [17] advocate for strengthening traceability, compliance support, and transparency for smallholders,
and aligning supply chain policies with local contexts, which are influenced by existing power asymmetries. These asym-
metries may allow elites to capture benefits and further marginalise weaker actors, limiting their participation in resource
protection initiatives [42—45].
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Given the interconnectedness of the equity elements, the literature suggests that procedural equity lays the foundation
for achieving access and distributive equity [21,34]. Procedural equity also closely interacts with recognitional equity, as
fair and inclusive decision-making processes depend on acknowledging and respecting diverse values, identities, and
rights of affected groups. However, it remains underexplored in the context of ZDCs, though it has been addressed within
the broader scope of corporate sustainability literature (e.g., third-party certifications) [46—48]. For example, multi-
stakeholder initiatives such as the Round Table on Responsible Soy Association (RTRS), which includes zero-
deforestation criteria, have faced criticism for consolidating power and restricting wider participation, thus, reinforcing
existing power imbalances that marginalize vulnerable groups such as local communities and indirect suppliers [42,49].
Similarly, McDermott et al. [33] note that the EUDR, like other ZDCs, is inherently driven by the interests of commaodity
import regions, which have given limited input or voice to Global South governments and communities in regards to these
commodities. Berning L, Garrett RD, Sotirov M. [50] confirm that, in the actual policy development process, Global South
voices were largely ignored, losing out to more powerful advocacy coalitions.

2.2. Lack of focus on relationships and care

Achieving procedural equity involves including the affected groups in the decision-making processes for corporate-initiated
policies [42,46]. This requires providing opportunities for smallholders—often impacted by such policies—to participate in
shaping them [29]. Ideally, equity in processes should ensure equal and transparent treatment and provide opportunities
for all actors to voice their concerns [21,47,48]. The literature points to four essential components of procedural equity: i)
mechanisms for raising concerns, ii) transparency, iii) participation in policy adjustments, and iv) equal treatment in pro-
cesses [21,25,47,48]. In the context of ZDCs, procedural equity has been theorised around the co-production of rules and
implementation procedures which align most with the third component (i.e., participation in policy adjustments) [20].

However, policy processes are influenced by historical, social and political contexts that can support or hinder the
development of the policies and implementation. Most policies take place in the space of material struggles over compet-
ing ‘rights’—such as those of workers, affected communities, or the environment [51]. All sustainability policies in some
ways restrict certain freedoms which may not align with the views of affected communities on what normatively “good”
behaviors are or be framed under justifications that align with community world views. Policies will therefore have unique
equity dimensions stemming from the ongoing relationships between those making and implementing the policy and the
communities that are impacted. This makes all policy equity impacts ‘relational’. The recognitional element of equity calls
for “acknowledging and respecting diverse participants and their lived experiences” [52]. But given its subjectivity, how can
relational equity be addressed? To conceptualise this we integrate insights from the ethics of care literature [53-56]. The
ethics of care is defined as “a theory that associates moral action with meeting the needs, fostering the capabilities, and
alleviating the pain and suffering of individuals in attentive, responsive, and respectful ways” [54]. Incorporating care eth-
ics into corporate strategies demands recognition of both relational aspects and moral responsibilities, which encourages
firms to consider not only who is geographically and temporally close but also those with whom they have established
relationships, and those in urgent need including their suppliers and local communities [54,57]. This perspective enriches
equity frameworks in company-supplier relations by focusing on the connections and care-based dynamics, as illustrated
in Fig 1.

To understand these multiple dimensions of equity in the case of oil palm ZDCs in Indonesia we took an abduc-
tive approach based on 25 expert interviews and 28 focus group discussions in Aceh and South Sumatra provinces in
Sumatra, Indonesia. Our sample included a diverse group of smallholders as well as local government officials integral
to the palm oil supply chain in Indonesia. Each interview is uniquely coded with ‘I’ and a number (e.g., I-1). Our coding
framework for analysis had originally focused on the themes of participation, access and outcomes related to community
interactions with ZDCs and their implementation approaches. However, we noticed that communities often mentioned
historical relationships and care related concepts. In particular, without our prompting, a number of communities used the
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terms “care” (peduli), “pay attention to/take into account” (memperhatikan), and “help/support/aid” (membantu in Bahasa
Indonesia) in our focus group discussions. Importantly, these terms were used by participants themselves (rather than
introduced through our translation choices), indicating that the language of care and attentiveness emerged from partic-
ipants’ own ways of describing relationships. We therefore group these terms under “care” because, in the Indonesian
context, they capture expectations that powerful actors show moral concern, be attentive and responsive to community
needs, and provide tangible support (see further on care in general and Indonesian context [56,58]). Participants further
elaborated these ideas by referring to lack of company support, moral concern toward local wellbeing, and attentiveness
toward local farmers (see Table B in S1 File for an overview). In line with our abductive approach (i.e., a form of inference
that seeks the most plausible explanation from the data and allows for iterative review and reconsideration of the data
itself [31]), these recurring themes prompted us to refine our analytical focus. This process inspired us to integrate these
ideas into Fig 1 and guided our analysis of the results along these lines.

3. Results
3.1. Producers’ perceptions of corporate-community relations: distrust and lack of care

Our analysis suggests that past relationships between communities and companies influence perceptions of equity

and the ways corporate initiatives should be implemented to promote equity. The palm oil industry has a long history of
employing complex land acquisition strategies that range from establishing cooperative relationships with local communi-
ties to deploying measures that often result in loss of land access for these communities [59—62]. Unresolved land griev-
ances are a major source of conflict in rural communities that rely on land for their livelihoods [61].

While there were a few instances of smallholders reporting positive relationships with companies, most FGDs indicated
persistent tension between companies and communities. Across the 28 FGDs (four with extension officers affiliated with
the regency’s government), only three described their relationships with companies as positive, 6 as negative and 19 as
mixed, with most of the mixed cases (15) leaning negative (see Table B in S1 File). These were primarily driven by con-
flicts over land and the misuse of personal information.

Farmers expressed frustration with unfulfilled promises regarding land ownership, reporting that companies retain their
land certificates or fail to issue promised land titles. For instance, one interviewee highlighted that “the community should
have received land certificates at the end of the [cooperative] contract period, but to date, only some community members
have received certificates of ownership for their plantation” (I-19). Adding to the sense of dispossession, another member
of the community mentioned the loss of their customary connection (in Indonesian known as ‘adat’) to the land: “It can be
said that the customary forest is where our parents lived; we used to call it lebuk,’ which means custom. Now, we are sur-
rounded by company lands” (I-2). These remarks illustrate the results of corporate practices on land use disparities, legal
ownerships, and cultural connections.

Additionally, concerns about privacy and the misuse of personal data further exacerbate community-company ten-
sions. Farmers were asked to provide personal details under the pretence of receiving subsidies. A focus group partici-
pant expressed the following statement: “/The company said] ‘For any oil palm farmer, we [company representatives] will
measure some data, and then we will bring you fertiliser and some loans. No matter what, we will help.’ Then they did the
survey, gathered the data, and my suspicions became real.” The misuse of farmers’ information became apparent when
the collected family card data, along with the identity cards supposedly needed for receiving fertilisers, were used to extend
the company’s Hak Guna Usaha (HGU) or concession permit without any consent (I-2, with a similar case reported by I-1).

Despite legal obligations requiring companies to secure written consent from local communities for land concessions,
this requirement is often not met. The misuse of personal data, initially claimed for subsidies, to falsely secure consent,
damages trust and further strains relationships with the communities [18,62,63]. Similar issues have been reported in
Malaysia [61], other regions in Indonesia [61,64,65], Myanmar [66], and the implementation of ZDCs in Liberia’s oil palm
sector [19], involving both rural and indigenous communities.
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Meanwhile, government interventions have been deemed ineffective and seen to prioritise land allocation for compa-
nies over rural community livelihoods as seen in the following statement: “And companies, by the government, were given
so much HGUs [concessions], but [there has been] no partnership with locals to achieve a better result” (1-36). Addition-
ally, there is a lack of partnerships offered to non-industrial suppliers as expressed in this statement “They [companies]
take the results [fruits] of our oil palm plantations for them [their mills], but they never provide guidance or how to manage
oil palm properly. That’s the problem too, [for example] there’s a factory here without a plantation, [this factory] relies on
[the supply from the] community’s plantations, but it never collaborates with the community” (I-13). These issues are also
consistent with previous studies documenting ongoing land conflicts and exploitative practices within the palm oil sector,
with corporations often employing strategies to persuade local leaders, coerce communities into land agreements, or
sponsor election candidates [60,67—69]. Land claim issues affect not only independent smallholders but also those under
partnerships with companies managing thousands of hectares, such as in plasma areas [61]. Unresolved claims can
turn into prolonged disputes and even violence [61,62]. As described by Berenschot et al. [59], these ‘informal’ networks
between companies and political leaders provide companies with privileges and regulatory favours, especially in securing
land for plantation expansions.

In one case, some NGOs have attempted to help but decided to step back because the situation got politicised as artic-
ulated here: “There is no cetrtificate (land titles). There was already an NGO [helping us], but it hasn’t continued until now,
because of politics, [...] leaving the community frightened” (I-17). These strategies contribute to social dislocation, height-
ening insecurities among communities and undermining trust in any companies, thus hindering new efforts to engage with
local communities [60,62,67].

We find that communities used the language of “care” to describe the lack of attention, urging the companies they sup-
ply and those nearby to be more attentive to their needs, especially the suppliers and local communities in vulnerable con-
ditions, as captured in this statement: “So actually our biggest hope is that the companies [...] actually care [forlin bahasa:
peduli] the farmers here” (1-2). The idea of an ethic of care can also be found in the views of one government official: “The
[rural] communities must be protected because they are vulnerable to poverty and others. That's why we must guard and
assist the community so that they are empowered” (1-49). A brief summary of how care was conveyed across group dis-
cussions is provided in Table B in S1 File.

The historical relationship of mistrust and perceived lack of care colours communities’ perceptions of ZDCs and
corporate efforts to limit deforestation and planting on peatland. Respondents frequently highlighted the incongruity
between company demands on suppliers to stop deforesting and their own practices, which continued to exploit for-
ests and marginal peatlands. For instance, one interviewee said: “Yes, | have heard of that [NDPE]. [a company] was
next door, they also set up lands that were not to be disturbed, inside the forest there were how many hectares that
were not to be disturbed, it was supposed to be restored but in reality, it was all cleared for palm oil.” (1-50) Another
emphasized: “A company should give an example first [... but] they [companies] just do whatever [they want]. [For
instance] Everyone can read [the sign on] the roadside at the end of this bridge, some people want to build kiosks on
the roadside of this big river [in peat areas]. It can be read that it is forbidden to plant from the direction of the river.
Meanwhile, [the company, with NDPE] planted on the edge of the river [where] people want to build a kiosk, so |
laughed [expressing disbelief]” (1-36).

3.2. How are supplier concerns addressed: lack of procedural equity in practice

Reflecting on past interactions with companies, including experiences during RSPO certification, CSR activities, and
conflicts, communities stressed the importance of transparency for maintaining effective communication and partnerships,
alongside the need for regular contact with companies and the possibility of raising concerns (see Table A in S1 File). Yet,
in practice, the mechanisms for communities to raise concerns about business practices, environmental, or other issues
are lacking. Such gaps are reflected by the absence of annual meetings or active public representatives appointed by
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companies, creating difficulties in establishing effective communication with companies. These concerns are expressed in
FGDs by a farmer: “.. now we are confused about where to convey [our concerns]” (I-2).

Additionally, the adoption of sustainable practices is often hindered by large upfront costs and lack of capital, which
compete with the immediate financial needs of households [70,71], which was also expressed in this statement: “What is
clear is that the rules are stricter, so we are taught again to be orderly with the rules, be it state rules or international rules
because the problem of oil palm cultivation, one of them, is just like the cost of it all, it can’t be free. The rules sometimes
bind us to our productivity, right? The quality. It’s just that, here the quality is maintained but now the price can’t go up
either” (1-10).

This persistent failure in communication between communities and companies, marked by often ineffective or absent
procedures, leads to frustration and a sense of neglect within the communities, undermining any expectation of mutual
benefits or reciprocity. Consequently, this may diminish the community’s willingness to engage cooperatively with the
company, as they feel their concerns and needs are routinely ignored. In some cases, smallholders may have other viable
alternatives, for instance, they can sell to informal local traders.

To better enable dialogue between communities and companies, some groups suggested developing a public relations
committee or forum composed of community members and firm representatives. These recommendations are articulated
by one interviewee: “Even though we have some company’s public relations representatives, it’s like there’s no function.
Maybe in the future, if there’s an ideal way for the community to be heard, the complaints of the community for the com-
pany could be formed in public relations, with representatives from the community, so it really functions. That’s what we
want.” (I-17). Further expanding on this idea, another interviewee suggested, “The representative of the community should
organise an annual gathering event for the village... [The representative] summarises complaints and addresses them in
the company policy” (1-2). Additionally, “Opening a communication door [through a forum] could capture [...] and resolve all
problems in the forum. [...] This way, the community is assisted, not just being an audience.” (I-2).

Such two-way communication could not only help to resolve existing company-community disputes and rebuild trust,
it could also help address one of the main perceived difficulties of actually addressing deforestation, namely the lack of
knowledge amongst communities surrounding official forest boundaries and areas that are off-limits for being cleared:
“The community received no infolsocialisation which one is HP forest which one is APL [areas allocated for land uses
other than forests, that can be used for plantations], and which is customary forest if there is one.” (I-1) Another inter-
viewee stressed: “For this forest issue, the government should socialise with the community both through print media and
environmental socialisation, for example, the application of boundaries... That is sometimes a weakness in socialisation
in the community and the determination of which forest boundaries are forest boundaries. That’s what we feel is lacking.”

(-2)

4. Discussion
4.1. Integrating relational and care perspective to improve the implementation of ZDCs

Our study addresses a major knowledge gap around communities’ perceptions of evolving private sector efforts to imple-
ment policies that address deforestation and exploitation. The results, which highlight the long history of inequitable
treatment and mistrust, underscore the importance of acknowledging and restoring trust and improving past relationships.
These findings indicate historical inequities in company-community relationships have been largely neglected, while new
private sector initiatives such as ZDCs are introduced in an ahistorical manner. Despite the introduction of grievance
mechanisms in some corporate initiatives, these often present barriers such as lack of accessibility and transparency,

and most importantly, they frequently fail to resolve community grievances in a comprehensive and sensitive manner
[69,72,73]. For ZDCs to be truly transformative, they must mend existing relationships and remedy past harms in a way
that resonates with the affected communities; otherwise, they risk perpetuating mistrust and undermining the objectives of
ZDCs. In different contexts, the importance of businesses rectifying past harms with stakeholder communities has been
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highlighted using the concept of restorative justice [74—76]. We highlight here that such steps are particularly relevant
for supply chain relationships that rely on deep collaboration between buyers and suppliers to achieve environmental or
social outcomes.

A better understanding of the ongoing history of company-community relations through greater care- and equity-
centred engagement is a prerequisite to implementing sustainability policies. This resonates with recent calls for firms
to take social entanglements more seriously and for them to “make kin” or “yarn” with local communities [77—79]. These
processes focus on the interconnections between entities, drawing us to better recognise how we are interconnected, as a
basis for building mutual trust. While gaining practice in decolonial scholarship and organisational engagement with tradi-
tional cultures [80,81], this relational view remains underrepresented in the current theory of equity in ZDCs or sustainabil-
ity initiatives more broadly.

Furthermore, we emphasise the necessity of evolving from a simplistic view of inclusion towards a more nuanced
understanding that fosters meaningful engagement, rather than mere presence or tokenistic participation. In this context,
the relational care approach is instrumental, as it helps us to reimagine inclusion. This approach avoids the pitfalls of
tokenism, which can sometimes be presented as inclusion but actually places participants at a disadvantage (i.e., being
included on terms that marginalise rather than support community well-being improvements) [82]. This mirrors the broader
challenges identified in participatory natural resource management, where a global meta-analysis revealed mixed out-
comes: while over half of the cases showed improved forest conditions and livelihood benefits, only a few achieved
synergies among conservation, livelihood benefits, and community rights, often disproportionally favoring elites [83].
Empowering local governance through formalised organisations and participatory rule-making has been proven to
enhance both conservation and livelihood outcomes [83,84].

Better relationship management between ZDC firms and producers is crucial both for ethical and instrumental rea-
sons. Ethically, considering the diverse impacts of ZDCs on smallholders, it is paramount that they have the opportunity
to participate in shaping the implementation of these commitments [29] rather than being treated only as an audience.

To ensure that all voices are heard and valued, the forum should be structured in non-hierarchical and consensual ways.
Communities are often unable to communicate their concerns or are dismissed as “too emotional” [85]. However, it is
important to acknowledge that these farmers bring valuable perspectives shaped by their unique demographic back-
grounds and life experiences. In a participatory agroforestry project in Tanzania, the integration of local knowledge led to
increased adoption of practices and higher tree survival [86]. Such knowledge integration requires a deeper understand-
ing and recognition of diverse local knowledge, values and practices that are essential for developing context-specific
solutions that align with local challenges [87].

Despite the recognised importance of participatory processes, actual smallholder-related engagement remains limited
in the context of ZDCs [16,30], possibly due to several challenges: companies are still advancing towards full traceability,
which often does not reach third-party plantations; there is a predominant focus on broad, often time-bound conservation
goals that may overlook the nuanced needs of diverse smallholder groups; and the substantial time, effort, and financial
investment required to include smallholders [16,20,36,37]. However, enhancing participatory practices not only addresses
these gaps but could also strengthen the conservation objectives by fostering deeper cooperation and trust between com-
panies and communities.

4.2. Broader implications for the EUDR and private sector sustainability initiatives

Past studies focusing on improving the equity of ZDCs have focused on designing ZDC programs and implementation to
support smallholders, developing transparent grievance systems, and disclosing complaint handling progress [15]. The
results of this study expand the frame of policy implications to highlight the critical role of relationship management, not
just policy design. The following recommendations apply not only to ZDCs but to EUDR and private sector sustainability
initiatives more broadly.

PLOS Sustainability and Transformation | https://doi.org/10.1371/journal.pstr.0000235 May 8, 2026 9/18




. Sustainability and
PLOS " Transformation

Recommendation 1: Assess community needs and acknowledge historical relations with communities: To estab-
lish and restore relationships with communities, company efforts should begin with ensuring Free, Prior, and Informed
Consent (FPIC) is in place, guaranteeing participation that is free from coercion, intimidation, or manipulation—a safe-
guard for community trust and respect [60,61]. But this is just the start. Companies must go much farther than just gaining
consent, given the massive inequities in knowledge and power relations. Recognitional equity demands that corporate
actors should pursue a genuine commitment to supplier care. This entails deliberately investing in understanding how
historical relations, past grievances, and experiences of exclusion shape current perceptions of companies, as well as
recognising the diverse realities and challenges faced by smallholders and what they actually need and want from their
relations with their land and with companies [20]. This process can be supported through collaboration with researchers
and civil society organisations, who can help document historical relations, identify equity risks, and facilitate context-
sensitive learning while maintaining ethical safeguards. Such understanding is a prerequisite for meaningful engagement
and cannot be assumed or standardised across contexts.

In light of the EUDR, companies are now required to enhance traceability, a key component in many corporate ZDCs,
which includes a focus on verifying suppliers’ plantation details [88]. Such requirements in traceability necessitate han-
dling extensive data, which may contain sensitive information and require cooperation with non-industrial suppliers. While
data can be a powerful tool for evaluation and development, it also raises significant concerns regarding potential misuse,
privacy breaches, and issues of monetisation [89]. Addressing historical grievances, exploitation, and building trust, there-
fore, are critical steps not only to alleviate farmers’ concerns about how their personal information is managed but also to
enable them to use the data.

Recommendation 2: Integrate understanding of community needs into policy design: With better understanding of
the socioeconomic context and the importance of equity for supply chain sustainability, companies can pursue improved
supply chain policy designs and implementation mechanisms that lead to great potential synergies between effectiveness
and equity. For example, policies could integrate more context specific capacity building activities and integrate many
more opportunities for feedback in the design and adaptation of policies. To enhance this, three strategies were recom-
mended by farmers we spoke with: establishing a forum with equitable representation of marginalised groups, adopting a
consultative approach, and appointing an independent community representative to enhance engagement, all pursued in
a non-hierarchical manner. Training programs focused on Good Agricultural Practices (GAP), though proven to improve
yield and income, are less effective and attractive without adequate materials and proper supervision [71,90,91]. Really
investing in community needs, going beyond standard industry practices, can in turn build greater trust and understanding
between companies and communities, improved farm income and resilience, and greater farmer agency.
Recommendation 3: Align dissemination approaches with local worldviews: Companies’ communications of their
policies should align with communities’ worldviews and appeal to concepts and benefits that resonate with them, or else
they will continue to be met with distrust. For example, in the context of Indonesia, an on-going field experiment aims to
test whether training with community engagement components provided for independent oil palm smallholders integrated
in the implementation of corporate NDPE policy can reduce deforestation while benefiting farmers [92]. This experiment
combines GAP training and financial literacy with an additional norm-based NDPE training designed to activate farmers’
altruistic values and encourage social norms for conservation. Such design aligning policy dissemination with local norms
could potentially strengthen farmers’ intrinsic motivation to conserve forests, thus leading to deforestation reduction and
stronger responsible farming behaviour.

Recommendation 4: Integrate community relations in a coordinated jurisdictional approach via collaboration
with governments: While individual corporate efforts to address relational dynamics and care are imperative, they hold
even greater potential when integrated with broader, coordinated approaches [93,94]. Our discussions with government
representatives highlighted the opportunity to strengthen ZDC efforts by transitioning to jurisdictional or landscape-based
approaches (JA) involving governmental collaboration. However, as one interviewee pointed out, “the implementation [of
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JA] is still somewhat lacking.” (1-49). The government can further play a key role in this effort to help clarify forest bound-
aries and land title provision considering the knowledge gap on these issues (see Table A in S1 File), which will address
existing confusion about the land designation. Challenges related to duration, scale, continuity, and collaboration exist,

as articulated in this comment: “There was training [and fire watch tower building as part of landscape program] for the
community, but there is currently no continuation of these activities” (1-44). Still, a focus on continuous implementation and
scaling up initiatives can provide greater geographical coverage and unlock broader effectiveness and equity impacts [93].

5. Conclusion

In the broader context of global sustainability, zero-deforestation commitments and policies targeted at supply chains have
emerged as a popular approach advocated by environmental NGOs and lobbyists to address concerns about
commodity-driven deforestation. Yet, social NGOs and an increasing number of academic papers have pointed to a lack
of attention to equity as a crucial flaw of existing zero-deforestation commitments and policies, including the new EUDR.
Many such policies are designed by powerful downstream supply chain actors and lack the perspectives of upstream-level
farmers who are directly impacted by these policies [33]. Moreover, there is increasing evidence that they may actually
exacerbate already precarious livelihoods [16,38]. This study picks up where these calls leave off by calling more atten-
tion to company-community relationships in the implementation and expectations of corporate ZDCs, highlighting the
importance of recognitional equity, and the ethics of care. We describe the interplay between relationships and the policy
processes with a feedback loop that serves as a mechanism for capturing and responding to community needs, thus
ensuring continuous engagement that affects the equity of supply chain policies. Such engagement is not only a proce-
dural necessity and a moral responsibility but also strategically beneficial for driving both the equity and effectiveness of
corporate policy implementation. This relational and care approach will likely increase farmers’ buy-in to corporate policy
initiatives and supporting corporate compliance.

This study offers insights from smallholder perspectives, emphasising the imperative to embed care within supply chain
policies. It is grounded in diverse bottom-up perspectives from interviews and focus group discussions with non-
industrial producers, cooperatives, and government entities. This approach contrasts with existing studies that primarily
reflect corporate viewpoints.

Yet, it only begins to tap into the broad array of care principles [54,55,95], leaving ample room to explore how these
principles can be practically incorporated and measured across various contexts. Moreover, the geographic scope of
this study is limited to areas with a large proportion of smallholders in the sectors, thus constraining our understanding to
contexts where smallholders are less prevalent such as in Kalimantan or frontier areas in Papua. Future research should
expand this inquiry to include comparative studies that span diverse regions, exploring the interaction between bottom-up
and top-down perspectives comprehensively. Furthermore, there exists room to investigate how insights derived from
other relevant cases and grassroot contexts [83,87] can be systematically integrated into broader-scale initiatives, such
as jurisdictional or landscape approaches [96]. This could provide a more holistic view of how localised insights might
influence and enhance global sustainability frameworks, ensuring that smallholder voices are not only heard but actively
shape policy outcomes.

Finally, to reduce the broader deforestation footprint and protect standing forests, non-industrial producers must be
encouraged to optimise the use of their current farms and understand the ecological impacts of deforestation on their
well-being [41,46]. Achieving these goals should foster the development of more inclusive pathways. Given the diver-
sity of the production landscape and actors, further research can expand on studies integrating bottom-up perspec-
tives in other commodity sectors [36,46,87] and explore more in detail the interlinkage between care ethics and equity.
To address and mitigate persistent inequities, an ongoing, interactive, and adaptive approach is essential. Rather
than limiting our view, this should broaden our understanding of equity as an evolving concept, informed by real-world
circumstances.
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6. Materials and methods

To explore bottom-up perspectives of equitable ZDCs, we draw from qualitative analysis to answer our research questions
from 28 focus group discussions (FGDs) and 25 semi-structured interviews. This manuscript is developed from a chapter
of Chandra’s doctoral dissertation [30]. Data were collected in 2021/2022 in two major palm oil-producing provinces in
Indonesia: Aceh and South Sumatra. We selected these provinces because Sumatra hosts the highest concentration of
palm oil mills and non-industrial producers, with approximately 81% of Indonesia’s smallholder oil palm land located on
the island in 2019 [7]. Aceh and South Sumatra represent contrasting but highly relevant contexts for ZDC implementa-
tion. Aceh contains extensive remaining forest and peatland areas and is a priority area for corporate ZDC implementa-
tion, whereas South Sumatra has experienced high rates of forest and peatland conversion linked to oil palm expansion
and subsequent restoration and conservation efforts [97,98]. Both provinces host large numbers of smallholder farmers
operating alongside industrial plantations and mills, making them particularly suitable for examining bottom-up perspec-
tives on equitable ZDC implementation.

Within these provinces, we purposively chose seven focus regencies including Aceh Singkil, Aceh Selatan, Aceh Barat
Daya, Nagan Raya, Musi Banyuasin, Banyuasin, and Ogan Komering llir. These regencies host a mix of industrial and
non-industrial palm oil plantations and various palm oil mills, some of which have adopted ZDC policies, while others have
not. We selected 70 villages (see Fig 2) based on pre-matching analysis, randomisation, and further logistical and political
consideration (e.g., existing conflict, accessibility see details in S1 File). Within these villages, we organised Focus Group
Discussions (FGDs) and interviewed relevant stakeholders.

FGDs serve to elicit information beyond individual interviews by initiating group discussions, capturing group dynamics,
and facilitating collective reflections and shared views [100]. The FGDs were guided by a topic guide (see Interview guide
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Fig 2. Overview of the study area presents maps of village locations in Aceh (left) and South Sumatra (right). Source: [15],Administrative bound-
aries are from geoBoundaries, Indonesia (ISO: IDN), ADM2, CC BY 4.0. https://www.geoboundaries.org/ [99].

https://doi.org/10.1371/journal.pstr.0000235.g002
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in Appendix), initially prepared in English and translated into Bahasa Indonesia. The FGDs were facilitated by the main
researcher together with one of three research assistants, working in pairs. Although no formal training was conducted,
the research assistants had prior experience facilitating FGDs in rural communities, and the team aligned on the topic
guide, roles, and facilitation approach before fieldwork. We initiated the discussion with questions on community norms
and values related to forests, progressing to explore how farmers perceive equitable ZDCs. Given the lack of ZDC expo-
sure, we used terms like ‘sustainability initiatives’ familiar to the participants, to bridge any conceptual gaps.

We conducted 28 FGDs with farmer groups, extension officers (referred to as Government in Table 1), cooperatives,
and women’s groups, averaging eight participants (see Table 1), which typically took place in community centres or local
leaders’ homes and were led by the main investigator. Due to the voluntary nature of the discussions, some FGDs were
attended by more than ten people, necessitating the division of the group with assistance from research assistants. Fur-
thermore, verbal consent was obtained and audio-recorded at the start. The discussions were subsequently documented,
transcribed in Bahasa Indonesia, and translated into English.

Ethical approval for this study was obtained from ETH Zurich, Switzerland and IPB University, Indonesia. Due to con-
cerns about fraud in some study areas, we obtained audio-recorded verbal consent instead of written informed consent, in
accordance with the ethics guidelines.

In addition, we conducted 25 semi-structured interviews [101] with relevant stakeholders (i.e., village-, district-, and
provincial-level government officials as well as local NGOs). We purposively interviewed groups and individuals who
could provide insights into the supply chain and ZDC policies. At the village level, exposure to ZDCs may manifest as
the implementation of certification programs, sustainable production initiatives, company-imposed restrictions or rules, or
jurisdictional approaches. As previously noted, we transcribed the interviews in Bahasa Indonesia and translated them
into English.

We took an abductive approach where we iteratively reviewed the data and literature on equity in forest-focused sup-
ply chain policies to arrive at our final results [31]. First, we reviewed the data and extracted open codes from the data.
Second, we identified key themes based on the pattern of the open codes and aligned them with the existing literature
and our research questions. Third, we organised the codes and themes around the conceptual framework, as explained in
section 2. Fourth, we then conducted a deeper analysis reflected from the data and integrated the empirical findings into
the conceptual framework, refining and extending the theory of equity in ZDCs. As previously mentioned, each interview is
uniquely coded with ‘I" and a number (e.g., I-1).

Table 1. Focus group discussions details. We organized a total of 28 FGDs with 210 participants
and 25 semi-structured interviews in over 70 villages across two provinces.

Type Total FGD details
Discussions

Cooperatives 4 Discussion participants were members and managers of the
cooperatives. The discussions were attended by four to seven
people in one discussion, with an average of 5 people.

Government (Exten- |4 To capture the view of government representatives, we held
sion Officers) discussions among agricultural extension officers and typically
also farmers. The discussions were participated by six to ten
people participated per discussion, with an average of 7 people.

Smallholders 12 On average, 8 producers participated in a discussion.

Women'’s group 8 FGDs with women, of which 5 groups are in the form of formal
female groups. On average, the discussions were attended by
8 people.

https://doi.org/10.1371/journal.pstr.0000235.t001
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