<@ sustainability

Article

Partnering on Forests and Climate with Indigenous Peoples and
Local Communities: Improving Success Indicators with Insights
from a Conservation Incentive Program in Peru

Lauren T. Cooper 1,#( Rowenn B. Kalman 2, Cristina Miranda-Beas
Ciro Alexander Castro Pacheco

check for
updates

Academic Editor: Jim Lynch

Received: 28 February 2025
Revised: 3 June 2025
Accepted: 9 June 2025
Published: 8 August 2025

Citation: Cooper, L.T.; Kalman, R.B.;
Miranda-Beas, C.; Delgado Pugley, D.;
Castro Pacheco, C.A.; Zanabria
Vizcarra, P; Larson, A.M.; MacFarlane,
D.W. Partnering on Forests and
Climate with Indigenous Peoples and
Local Communities: Improving
Success Indicators with Insights from a
Conservation Incentive Program in
Peru. Sustainability 2025,17,7176.
https:/ /doi.org/10.3390/sul7167176

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

30, Deborah Delgado Pugley 4,

4D, Patricio Zanabria Vizcarra >, Anne M. Larson ¢ and David W. MacFarlane !

Department of Forestry, Michigan State University, East Lansing, MI 48824, USA; macfar24@msu.edu
Department of Anthropology, Michigan State University, East Lansing, MI 48824, USA; kalmanrl@msu.edu
School of Government and Public Policy, Pontifical Catholic University of Peru, San Miguel 15088, Peru;
c.mirandab@pucp.pe

Department of Social Sciences, Pontifical Catholic University of Peru, San Miguel 15088, Peru;
deborah.delgado@pucp.pe (D.D.P.)

Asociacion Servicios Ecosistémicos Perti, Cusco 08002, Peru

6 Center for International Forestry Research-World Agroforestry (CIFOR-ICRAF), Bogor 16115, Indonesia;
a.larson@cifor-icraf.org

Correspondence: ltcooper@msu.edu

Abstract

Despite substantial investments to curb tropical deforestation, effective conservation in-
centives for Indigenous peoples and local communities is not well-defined and generally
under-researched. This study assessed an incentive mechanism in Peru for Indigenous
communities that protect enrolled forests to explore whether the stated program goals are
actualized in programmatic elements like the requirements, monitoring, and assessment of
prioritized outcomes. The research team worked with Indigenous partners to develop key
questions regarding how the mechanism could better support their values of conservation
and development. Data were sourced from interviews with implementation experts and
participants in eight Indigenous communities, a review of programmatic documents, and
an assessment of nationally aggregated community data. The results revealed challenges
in program capacity, a lack of cultural awareness, and a reliance on capitalistic economic
indicators that exclude other aspects of well-being important for Indigenous peoples. We
find that the program’s success indicators do not adequately align with conservation or
social realities on the ground and that enhanced indicators are needed to ensure success
and avoid negative unintended consequences. We demonstrate that enhancing the assess-
ment of governance, economics, engagement, and social inclusion can improve the design,
implementation, and monitoring in this and similar programming. We conclude with
generalizable recommendations for establishing requirements and monitoring in existing
and future conservation incentive programs that target Indigenous communities.

Keywords: climate change; forests; livelihoods; conservation incentives; indicators; indigenous

1. Introduction

Forests cover approximately 31% of global land area and are vital for maintaining
ecological balance, playing a critical role in climate and water regulation as well habitat
provisioning for most global terrestrial biodiversity [1,2]. However, deforestation—driven
by agriculture, logging, and infrastructure expansion—poses a significant threat, with an

Sustainability 2025, 17, 7176

https://doi.org/10.3390/sul7167176


https://doi.org/10.3390/su17167176
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-9152-9457
https://orcid.org/0000-0001-9471-9857
https://orcid.org/0000-0002-5595-0359
https://orcid.org/0009-0003-0784-2710
https://orcid.org/0000-0001-7781-3390
https://doi.org/10.3390/su17167176
https://www.mdpi.com/article/10.3390/su17167176?type=check_update&version=2

Sustainability 2025, 17, 7176

2 0f29

estimated 10 million hectares of forest lost each year [1]. The current state of knowledge of
forest conservation points to a growing understanding of the deep interconnections among
forest ecosystems, livelihoods, and climate regulation, resulting in a need to address de-
forestation trends through a combination of forest management, sustainable development,
and anti-poverty strategies. This is especially true when engaging those that live near, in,
or are otherwise dependent on forests.

The Amazon rainforest spans over 5.5 million square kilometers across nine South
American countries and is the largest tropical forest in the world. It harbors unparalleled
biodiversity and provides critical ecosystem services like carbon storage, climate regulation,
and freshwater cycling, supporting both regional and global environmental stability [3].
Despite its importance, the Amazon is under severe pressure from deforestation, primarily
driven by agricultural expansion, illegal logging, and mining activities which threaten
the forest’s ecological integrity and risks pushing the ecosystem toward a tipping point,
beyond which it may shift to a degraded savanna-like state [4-6].

The recent International Panel on Climate Change (IPCC) Special Report on Land
highlights the need to halt forest conversion to protect our climate and biodiversity [7]. In
turn, global climate negotiations prominently feature addressing deforestation and forest
degradation as one of the most important nature-based solutions to reduce greenhouse
gases [8]. Importantly, forest-dwelling Indigenous peoples and local communities (IPs
and LCs) make decisions for over 36% of forests globally [9-11]. However, despite an
estimated USD 12 billion pledged by governments to address tropical deforestation in
the last major UNFCCC agreement on forests, only a fraction of those investments is
reaching these rural decision-makers [12-14]. As such, improving the engagement of
Indigenous communities is a central strategy to pursue both conservation and human
development outcomes [14]. What is unclear is how this engagement, which can result
in self-identified benefits for IPs and LCs, can be assessed and if existing indicators are
capturing successes and challenges [15]. This paper identifies paths to improve such climate
mitigation partnerships with IPs and LCs through a study of forest conservation incentive
programming implementation, participation, and monitoring.

Governments are increasingly turning to incentive programs to encourage forest con-
servation behaviors among IPs and LCs [16-18]. Such “conservation incentives” refer
to benefits provided to actors for their role supporting a range of activities that advance
ecological goals. The nature of those benefits can take multiple forms, including payments
for ecosystem services (PES) [19,20], results-based payments [21], and other agreements to
conserve (e.g., easements) [22]. Many of these programs use conditional direct transfers
(CDTs) or conditional cash transfers, meaning that the incentive is contingent on an activity
or an outcome [23,24]. Such programs tend to be measurement-oriented, often for water or
carbon, although other ecosystem services are possible. However, measurement-intensive
approaches have been critiqued as a type of colonialism which reduces complex ecosystems
to data points, requiring high levels of scientific expertise [25,26]. Other scholars critique
PES on the basis that the incalculable value of nature cannot be wedged into commodities
and Western economic structures [27-29]. Scholarly dialogue has explored how neoliberal
PES policies attempt to present “capitalism as both the problem and the solution to the eco-
logical crisis” [30] (p. 244) and that the continued advancement of capitalistic neoliberalism
via PES can only be slowed by valuing people and ecological knowledges in the places they
are situated [31].

Results-based payments are distinctive because they do not typically calculate ecosys-
tem services but instead pay for specific outcomes (e.g., hectares of forest protected) [32,33].
How payments translate into benefits for agents of conservation is highly variable, poorly
understood, and difficult to assess [34]. “Benefit sharing” refers to the intentional distribu-
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tion of such benefits to stakeholders in response to their active participation or contribution
to predetermined objectives of a program or project [35]. Benefit type and distribution
affect outcomes in terms of behavior and buy-in [36,37], and the appropriateness of in-
centives by type and level have been assessed in terms of motivation [38], planning [39],
activities [40,41], monitoring [42], and distribution [43]. Programs can directly or indirectly
contribute benefits such as financial, biophysical and ecological, cultural, social capital,
governance and rights (including land rights), intellectual property, transparency and
security, and livelihoods [44—46]. Best practices for incentive distribution are generally
under-researched, particularly in relation to social factors, in communal contexts [47,48]
and variations in the benefit types provided to rural decision-makers [49,50].

We studied a conditional direct transfer mechanism targeting Indigenous communities
in Peru, exploring the challenges and benefits of such programs in terms of Indigenous
perspectives on conservation and well-being. In doing so, we tested a framework for
systematically assessing and identifying needed improvements to conservation incentive
programs with Indigenous peoples as partners.

The case of Peru reflects the global forest trends mentioned above and thus provides a
relevant case study for our inquiry. With the second largest share of the Amazon, immense
cultural diversity, and one of the largest national incentive programs in Latin America,
Peru is an ideal context for investigating incentive impacts on IPs and LCs. Efforts to
protect the Peruvian Amazon provide both local and global environmental services, protect
biodiversity, and are globally valuable as climate mitigation strategies [51]. The country
is striving to tackle the source of the problem by using incentives to shape behavior and
decision-making to stop deforestation now and into the future. In short, by addressing
both rural poverty and high rates of forest loss, Peru is leading experimental efforts to
deploy incentives to slow deforestation and directly distribute benefits to rural decision-
makers. Further, Peru has nearly two decades of intensive forest monitoring technical
capacity building [52]. Basing our inquiry in Peru enabled us to study well-established
incentive dynamics across a wide range of cultural and institutional actors to ensure a
broad applicability of our findings.

Forests are central to Peru’s public policies such as its Nationally Determined Con-
tribution to the Paris Agreement [53] and National Climate Change Strategy [54]. As
part of their target to conserve 54 million of the 68 million hectares of tropical forest, the
Peruvian Ministry of the Environment (MINAM) National Program for the Conservation of
Forests for Climate Change Mitigation (PNCB, in Spanish) uses a conditional direct transfer
mechanism (TDC, in Spanish) to promote conservation in forest communities. The TDC
mechanism is a payment-for-results program that offers a per-hectare payment for standing
forests. While the TDC mechanism is not linked to carbon measurements, it contributes to
the country’s NDCs via forest landscape conservation.

MINAM has offered the TDC incentives in areas with a medium- to high-risk of defor-
estation to titled Native Communities (CNs, in Spanish). TDC-recipient communities must
identify an area of their forest to conserve, receiving a payment of 10 soles (USD ~2.82 as
of early 2025) per year per hectare. Economic studies have debated the adequacy of this
level of payment, pointing to the high lost opportunity cost of conservation, both at the
regional level [55] and specific to the program [56]. Communities sign 5-year agreements
with the PNCB, with commitments on both sides: participants must stop deforestation,
while the PNCB must make the promised payments. To receive incentives, participating
communities must complete a financial planning process to allocate funds in priority areas,
resulting in an Incentive Management Plan (PGI, in Spanish) with required community;,
business development, and forest monitoring activities (e.g., quarterly perimeter moni-
toring or “forest patrols” and responding to satellite-derived deforestation alerts). The
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PNCB requires formal communication from CNs in the form of official letters, the PGI,
quarterly reports, and written responses to satellite alerts of forest disturbance. For the
business development activities, the TDC mechanism provides funds to develop “sustain-
able” economic activities that can in theory be pursued while protecting forests. There
are five options: ecotourism, agroforestry, sustainable forestry, fish farming, and artisanal
activities. While communities choose activities, they are limited by PNCB requirements
and the overall top-down structure.

Between the years 2011 to 2020, the mechanism engaged communities overseeing
~2.9 million hectares, signing agreements with 274 communities (see Figure 1). The gov-
ernment calculated a resulting 30.2% decrease in the projected deforestation rate in these
areas [57]. However, deforestation remains a grave issue, and the results fall significantly
short of Peru’s goals. Further, communities struggling to perform and remain in compliance
with the requirements become ‘suspended’, resulting in complications and disruptions for
both sides. While previous studies of TDC recipients have focused on deforestation rates or
high-performing communities, additional analysis that includes institutional arrangements
and human dimensions could shed light on this high rate of discontinuity [58,59].

e Colombia =

Brazil

/"/‘
[
MADRE DE DIOS
\'J: Fl d"
'j ee
Bolivia
Legend
[ TDC Participating Indigenous Communities
] Titled Indigenous Communities
] Departments 7 N
A

Figure 1. Map of all titled Indigenous communities in Peru with identified communities participating
in TDCs as of 2020.
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For the PNCB, the primary measure of success for the first ten years is the amount
of deforestation avoided compared with projected trend scenarios. The PNCB must also
demonstrate that TDC-funded activities meet criteria for viability and high return on
investments, since the program finances economic activities and was approved by the
Ministry of Economy and Finance (MEF). The MEF proposed from the onset that TDC
investments be tracked to ensure that any income produced in communities during the
5-year term exceeds the original incentive amount. This created metrics established on
Western economic models, including the investment type, expected financial returns,
market value of commodities produced, and costs and value of labor. Combined with
satellite-derived deforestation tracking, these measures of success focus almost exclusively
on outcomes of deforestation prevention and economic viability, with little emphasis
on social or cultural impacts in the near or long-term. Absent from these metrics were
measurements of existing relationships to forests, traditional ecological knowledges, and
preferred livelihood activities not related to external markets.

To define the scope of possible social impacts missing from the measures described
above, we reviewed the literature on community-based forest management and conserva-
tion incentives, identifying four thematic categories: governance, economics, engagement,
and social inclusion. Below, we present a brief introduction to each category, the main gaps
in these studies, and their relevance to the TDC context.

Governance. Conservation incentives are a strategy of environmental governance [60,61]
involving multiple levels of nested and scaled actions from national to communal [62]. At
the community level, governance encompasses local institutions (including historic and
ancestral ones) such as community assemblies, statutes, and the formal and informal rules
they sustain. At the inter-institutional scale, governance entails regulatory processes and
mechanisms across multiple organizations such as communities, businesses, and NGOs [63].
Across all levels, governance implies power relationships [64]. In Indigenous communal
settings, incentive payments risk introducing new power dynamics and corruption, shifting
from communal to self-interest, and distributing unequal benefits [65,66]. Gaps in this
literature point to the need for a better understanding of how conservation incentives
interact with existing community governing and administration structures, for example,
local land zoning, planning, and leadership dynamics, and especially how community
members themselves perceive these changes as desirable or problematic. In dialogue with
Indigenous leaders, we formulated questions to address these issues as well as how TDC
activities engage other institutional actors, and with what effects [67].

Economics. The economic dynamics of conservation incentives extend beyond direct
payments and can include in-kind benefits (e.g., educational resources) and indirect benefits
(e.g., security, property rights). Further, these dynamics can shift livelihoods and consumer
patterns, bringing in questions of compatibility between economic development models
and conservation objectives [68-70]. In the case of CDTs, payments are based on the
area conserved and are not calculated to capture the variation in lost opportunity costs,
which can be comparably much higher than conservation [55]. Moreover, influencing the
local economy with infusions of cash, commodity production, and external goods and
services risks causing deforestation over time [71,72]. This literature tends to overemphasize
formal markets and cash economies. Beyond conventional income, there are additional
well-being indicators of Indigenous production systems that are not measured in market-
based economic indicators [70,73,74]. This “Indigenous economy” includes exchange
relationships within and among communities involving Indigenous goods (e.g., foods,
building materials) and reciprocal labor (referred to as minga in Peru), which have relevance
for security, well-being, and cultural survival [75,76]. How and why this Indigenous
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economy is impacted by conservation incentives, positively or negatively, continues to be
an area that is under-explored empirically.

Engagement. In offering financial payment for forest conservation, the PNCB shapes
the relationship between Indigenous communities and the state [77]. Such mechanisms
introduce new points and types of communication and require the modification of existing
community practices to align with state expectations [78]. This includes forest monitoring
as well as bureaucratic tasks required to track budgets and document activities. The current
literature documents a wide range of engagement strategies associated with conservation
incentives, but it is unclear under what conditions specific requirements are effective,
can be reasonably met by participants, and simultaneously contribute to their priorities.
Communities enrolled for TDCs struggle with high rates of suspension and agreement
termination. In one 4-year period, over 34% of all participating communities experienced
at least one suspension, causing mutual frustration for both participants and the PNCB.
To better understand this challenge, our methods analyzed engagement as a mutually
constituted process between participants and implementers, exploring the factors that
impact the ability of communities to commit to and complete program requirements.

Social Inclusion. Leveraging broad evidence, the academic and practitioner communi-
ties have converged on agreement that IPs and LCs are central conservation partners, and
“not just beneficiaries of conservation initiatives” [79] (p. 545). The potential advantages
of incentives include directly rewarding environmental protection, addressing equity and
justice issues, and strengthening rights [11,80,81]. Thus, programs are often linked with
equity goals [82]. Yet the current literature demonstrates that there is limited monitoring
of the social inclusiveness of incentive programs when compared to biophysical (e.g., de-
forested hectares) and economic (e.g., total payments) tracking. The PNCB reflects this
trend with a state mandate to advance gender equity and cultural inclusion, but with little
coordination with the Ministry of Women and Vulnerable People and few gender metrics
adopted after 10 years of operation. We explore the social inclusion policies and practices
from both the planning and implementation perspectives, as well as the in-community
experience in benefit distribution of and rights recognition.

Using these four categories to frame our inquiry and address key gaps in the literature,
we designed research to assess TDC activities and highlight the concerns of Indigenous
partners. The results inform the next phase of implementation for the Peruvian program
and propose best practices for similar programs. In the next section we present our
methods, followed by results and discussion sections that share insights into program
successes and opportunities for improvement. In the conclusion, we overview generalizable
recommendations highlighting best practices for establishing requirements and monitoring
in existing and future programs.

2. Materials and Methods

We used a political ecology lens and insights from Indigenous collaborators to explore
how the TDC mechanism operates amidst the complex relations between nature and society
through an analysis of “the forms of access and control over resources and their implica-
tions for environmental health and sustainable livelihoods” [83] (p. 257). Political ecology
highlights uneven costs and power relationships that result from environmental change
and conservation interventions [84-86]. Political ecology provides a framework to research
the relationship between society and nature at multiple scales and includes socio-politics,
environmental conservation, human development, diverse valuations of nature, and politi-
cal economy [87], while recognizing that these attributes are all subject to interpretation and
are rarely interpreted consistently across actors and scales [27]. Indigenous knowledges
have been consistently identified in scholarly work as essential to sustainable solutions with
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adequate local socio-ecological context [88,89]. In the case of forest conservation incentives,
both political ecologists and Indigenous scholars have challenged narratives of beneficence
to reveal the detrimental effects to IPs and LCs and outright failures [90-93]. We drew
from these concerns of conservation and development theory to identify the four categories
that guide our inquiry into how conservation incentive programming functions. In doing
so, we reach beyond conventional definitions of “success” (e.g., avoided deforestation)
or economic benefit (e.g., per capita income) to interrogate a range of social and cultural
effects that in turn influence environmental outcomes.

Our theoretical framework applied the four thematic categories described in the intro-
duction to construct research questions, identify appropriate methods for data acquisition,
and undertake data analysis. To begin, we established key questions for each category
to guide the research process and analysis (see Table 1) and presented these questions in
various settings to Indigenous partners. This included meetings with Indigenous feder-
ations (Indigenous Federation of Awajun people in Alto May—FERIAAM) and visits to
communities in San Martin to workshop research questions that reflect the values and prior-
ities of the communities. To answer these questions, we developed a dataset that included
interviews with qualitative and quantitative components, TDC programmatic documents
(e.g., policies, implementation guides, investment examples, community reports), and
community data from multiple public sources as well as from fieldwork. We developed
protocols for interactive interviews and data analysis with input from federations and
community-level discussion.

Table 1. Categories of analysis defined, with key research questions.

Governance Economics Engagement Social Inclusion
Definition Policies and practices  Effectiveness and Implementer and Cultural context,
across levels of impact of incentive participant strategies Indigenous values,
government, including and productive for negotiation roles, relationships among
the state, Indigenous activities on navigating beneficiaries, and
networks, land-use livelihoods, well-being, requirements, and especially inequalities
planning, alignment of trade, financial returns, shaping outcomes, and impacts on
authorities, and and security. including through vulnerable groups.
civil society. communications, new
capacities,
and data sharing.
Key Question ~ How does TDC What are the economic ~ Which program and What are the impacts
implementation consequences of TDCs ~ community on communities in

disrupt, complement,
and/or reinforce
multilevel governance
dynamics and with
what effects for
communities?

(e.g., effectiveness,
income, market access)
and its risks?

characteristics support
and/or undermine
successful,
bi-directional
engagement?

terms of cultural
values, gender and
inclusion, and
internal conflicts?

To capture diverse and representative views and knowledge, we collected observa-
tions through interviews with both implementers and participants of different types. Imple-
menters are those involved in program design and implementation from different levels
and branches of government, NGOs, and development groups. Participants are individuals
within the communities that have opted to participate in the TDC mechanism. Due to
changes in communal governance, participants for the interviews may not have been the
individuals that were leading the community at the time of opting into the program.

Implementers were selected through purposive chain-referral sampling from various
institutions, based on their connections to development or conservation programming and
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their knowledge of the TDC mechanism. They answered questions about the effectiveness,
responsibility, and outcomes of development and conservation programming, with specific
questions about TDCs. This resulted in a total of 58 interviews, with officials of the PNCB
and MINAM (n = 14), officials of other ministries (e.g., Ministry of Agrarian Development
and Irrigation—MINAGRI, Ministry of Production) (n = 12), and domestic and international
non-profit/development organizations (n = 7), leaders of Indigenous federations (n = 5),
and regional Amazonian government officials (Loreto, San Martin, Madre de Dios, Ucayali)
(n = 20). These were almost exclusively completed remotely in 2021, due in part to the
travel limitations during the COVID-19 pandemic.

Community participant data were collected from in-depth field visits in late 2021
through 2022 with interviews focused in 8 communities in two key regions of Peru—San
Martin and Madre de Dios (see Figure 2). Both regions are dominated by humid tropical
forests and part of the Amazon basin, though the region in San Martin is at a higher altitude
and also features cloud forest, or montane tropical forest [1]. These two regions were
selected to ensure diversity in our sample as CN land use and planning varies greatly
across the Amazon. Further, these regions reflect distinct trends in overall community
size, family farm parcel size, level and types of deforestation pressures, and historical
deforestation trends. San Martin has higher deforestation to date, with massive losses of
forests in the 1980s and 1990s. Between 2001 and 2021, San Martin lost 480,775 ha. (12.77%)
from a total of 3,763,711 ha [55]. In contrast, Madre de Dios has relatively intact forests,
but still experienced a loss of 277,295 (3.41%) ha. from a total of 8,109,867 ha. during the
same period [55]. Parcelization (more common in San Martin) divides the territory into
recognized plots for family or individual cultivation. In San Martin, many families rent
these parcels to non-communal agriculturalists who grow cash crops like cocoa, coffee,
and banana. Overall, this system of parcelization results in less communal land remaining
for forest conservation. In contrast, Madre de Dios communities tend to have small
individual or family plots, with most of the territory under collective stewardship for forest
management, foraging, hunting, and other purposes. Madre de Dios communities generally
have a higher percentage of self-identifying Indigenous peoples and languages, which
include Mastiguenka (or Machiguenga), Yine, and Mascho. In San Martin, communities
tend to have a higher percentage of migrants (generally Spanish-speaking non-Indigenous
Peruvians); Indigenous languages include Awajiin and Kichwa [94].

2 N

UCAYALI Regions in Peru

LORETO

Legend

I sampled TDC participating communities
[ Sampled non-TDC participating communities
Titled Indigencus cemmunities
Maijor Rivers "\
[ Region baundaries ‘

Figure 2. Study regions and sampled communities, including those participating and not participating
in the TDC mechanism in both San Martin (a) and Madre de Dios (b).
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The communities were also selected to represent different relationships with the TDC
mechanism: active, graduated, suspended (at any point), and declined or were ineligible to
participate (see Table 2). To capture a variety of experiences, we used purposive sampling
for interviews. In each of the 6 communities that received TDCs, we interviewed commu-
nity leaders that were knowledgeable about the TDC mechanism and its requirements (4-5),
residents who participated in TDC activities such as sustainable businesses or forest moni-
toring (4-5) and residents who did not directly participate in TDC programming (4-5). In
non-participating communities, we sampled leaders and residents with different roles and
levels of expertise. In total, we conducted 108 interviews with Indigenous community mem-
bers. These semi-structured interviews collected qualitative and quantitative responses
using an interactive, manual slider scale for Likert questions (levels of Agreement, 1 to
5) to measure community member perception and satisfaction with TDC programming.
Respondents were asked to provide explanations for their quantitative Likert responses,
creating qualitative data for coding. This resulted in n = 108 for total participants and
n = 87 for participants currently involved in the PNCB TDC mechanism.

Table 2. Sampled communities across both Madre de Dios and San Martin, status in the TDC
mechanism, and the number of research participants interviewed.

Region Community Status at Time of Research Study Participants (n)
Shimpiyacu Active 14
San Marti Chirikyacu Graduated 16
an viartin Alto Mayo Suspended 15
Huascayacu Ineligible 7*
Infierno Active 14
. Shipetiari Graduated (nearly complete) 14
Madre de Dios Diamante Suspended 14
Shintuya Declined the TDC 14
Total 108

* In Huascayacu, fewer interviews were conducted because the lack of forest cover made them ineligible for the
TDC mechanism. Therefore, there was limited detailed knowledge of the program beyond community leadership.

We qualitatively coded interview data using thematic analysis of the texts in Atlas.ti
and statistical analysis of Likert responses (R version 4.2.2). For qualitative analysis, we
used deductive coding with a codebook developed around the four framing categories
described in the introduction. We combined this with inductive coding (grounded theory)
to reflect descriptive data more precisely. Using this combined and iterative coding process,
we funneled descriptive codes into sub-themes and adjusted these accordingly. Using
this combined approach ensured our adherence to the conceptual framework while still
allowing for discoveries and the refining of themes. Statistical analysis involved evaluat-
ing the 1-5 quantitative responses, which were summarized using descriptive statistics
including means and standard deviations to assist in the interpretation of variability. To
ensure reliability, we triangulated evidence among Likert data, narrative responses, and
programmatic documents. In 2023 to 2024, our results also underwent respondent vali-
dation with Indigenous federations, government officials, and participating communities
during community meetings and results-sharing events. To supplement the interview data,
we also analyzed the content of programmatic data including formal planning documents
from MINAM and information on program implementation with coding drawing from the
interview analysis process.

In Section 3, qualitative data from interviews are presented in text referencing the
specific interview as “[Int_number]”, with more information available on each respondent
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Governance

Linkages with
statutes and formal
planning processes

Existing
relationships with
NGOs, federations,
and other partners

The Forest Program
complements/
coincides well with
my communal
statute and/or Life
Plan

in Appendix A. For quantitative responses, we have separated N-values for participating
and non-participating communities for key questions when appropriate.

3. Results

Within our four analytic categories, eight dominant themes emerged as having out-
standing challenges or gaps in how success is assessed via indicators (see Figure 3).

Economics
T Cultural values and
Incentive type and Participation, culturally
compliance, and :
level supervision appropriate
activities
- . Inclusion
Existing economic . .
activities and levels Two-way (mtergtearr\:’:tlonal,
of market communication magrginaliz'ed
engagement groups)

Figure 3. Themes that emerged in the study within the four analytical categories of the political
ecology theoretical framework.

3.1. Governance

We examined the interactions between the PNCB and community governance dynam-
ics, finding important linkages with statutes and formal planning processes and existing
relationships with NGOs, federations, and other partners.

3.1.1. Linkages with Statutes and Formal Planning Processes

In survey results, 55% (n = 108) of the respondents Agreed or Strongly Agreed that
the program aligned well with an existing community statute or a written plan; 27.5%
responded Neutral/I don’t know and 17.3% indicated some level of Disagreement (see
Figure 4). In this way, TDC PGIs were inconsistently aligned with existing planning efforts
that are important in communities, like communal statutes or their “Life Plan” (Plan de
Vida in Spanish, which refers to a community’s plans for development, resource use, and
leadership documentation). One community leader recalled that the elaboration of the PGI
had not included communal needs but instead prioritized having the PGI ready rather than
gathering in-depth communal opinions and expectations [Int_1].

100
I "

3.58(1.1) 4.3% 13.0% 27.5% 30.4% 24.6% &

25

Mean (SD) Strongly Disagree Neutral/ Agree Strongly ’
Disagree Don’t know Agree

Figure 4. Participant responses relevant to governance prompt (n = 108; 1 = Strongly Disagree to
5 = Strongly Agree).

Communities suggested other needs (e.g., forest inventories, biodiversity assessments)
that would support their participation in initiatives like carbon projects or international
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research, beyond the market-based commodity production. Indigenous federation leader-
ship suggested that more flexibility with funds would allow for investment in studies that
could be used to support community goals. Federation leaders asserted that there should
be studies that inform the Life Plans and PGI process to identify value in the forests and
see what is threatened [Int_2]. “For example, we’re working on a project on a research study
of a frog that’s in danger of extinction. The community has seen it around, but they don’t give it
value. But for the scientific world, that little frog has ecological and perhaps cultural value.” [Int_3].
Such investments could support participation in other opportunities such as biodiversity
conservation credits or research more in line with community goals than market-based
commodity engagement.

3.1.2. Existing Relationships with NGOs, Federations, and Other Partners

During our interviews, we found that the interactions of communities with other
institutions, including non-profits, government agencies, and Indigenous federations,
influenced the outcomes and sustainability of the activities. Our research found many
overlapping initiatives from multiple actors in the communities studied, pointing to a
potential for greater coordination. For example, one field technician pointed out that
implementation costs for training could be lowered with more collaboration (e.g., by
streamlining trainings and visits [Int_4]), though it would also require more time for
implementation staff to manage inter-institutional agreements.

Although it was not a strategic approach required by the PNCB, we found evidence
that some communities were already streamlining investments and taking advantage of
complimentary opportunities and resources. For example, the community of Infierno
(Madre de Dios) combined an agreement with an international NGO in support of eco-
tourism with TDC payments and a carbon credit program to increase their overall budget.
Income from ecotourism was used to support leaders, health, and education projects in
the community, and to pay forest guards. One community leader asserted that for some
community programs, “now 50% comes from the Forest Program (TDC)” [Int_5]. TDC
funding also supported commercial agroforestry investments in Infierno. Combining these
opportunities dramatically increased the number of residents able to benefit from forest
conservation when considering their ecotourism business, sustainable farming, patrolling,
and social service programming.

While federations were not always supportive of the PNCB or cooperative with
communities, in positive cases, federations brokered relationships by helping to navigate
trust and understanding of the program. In one Madre de Dios community, a leader
described how they had rejected the PNCB several times before talking to their federation
and deciding to try: “We didn’t want [the program] at the beginning, when the program came, we
didn’t accept. We even went to Lima. . .we went to talk with the Forest Program [PNCB]. And then
to FENAMAD [the indigenous federation] and they told us “yes, no, it's not like that, it’s like this!’
... in the end we said “yes, we’ll have to try. Let’s see how it goes.”” [Int_6]

Overall, community-centered tools such as statutes and Life Plans along with the
advisory role played by Indigenous federations point to the influential role of Indigenous
governing mechanisms in the implementation and interpreting of the PNCB.

3.2. Economics

Economic interactions shape community experience and outcomes, not only in forest
conservation but also cultural survival and livelihood strategies. The pivotal factors
identified for broad economic influence in the community include incentive type and level
and existing economic activities and levels of market engagement.
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3.2.1. Incentive Type and Amount

We found that the TDC incentive type—in this case a flat payment based on
area—works well for some communities, but communities with smaller forestland and a
larger population received a lower benefit incentive per capita, which was reflected in the
perspectives captured in the response data. Interviewees at professional levels (federal,
NGOs, regional implementers, respectively) perceived the incentive level of 10 soles too
low to achieve forest protection, particularly in high-risk and high population density
areas [Int_7, Int_8, Int_9, Int_4]. This amount does not cover opportunity costs, which
have been calculated as high as 700 soles/hectare in high-risk areas of the Amazon [95].
Our field observations recorded that some communities in San Martin earned as much as
500 soles/hectare annually by renting land to commodity producers. At either rate, this
reflects a pronounced profit over the amount offered via the TDC mechanism [96].

Respondents shared that in some cases, the incentive was insufficient to cover the
cost of program participation due to high administration costs. In San Martin, the cost of
contracting experts to help with agroforestry created issues for community budgets [Int_10].
One federation president explained that TDCs were insufficient to fund plans and activities
in their Life Plans [Int_11]. Officials in the PNCB confirmed that TDCs are not intended to
cover all Life Plan activities but rather provide seed money for some activities that coincide
with forest conservation. However, our data show that the low amount made it difficult
for communities to substantially achieve a sustainable business model at this level and the
activities in the PGI were not always congruent with their Life Plans, leaving communities
to struggle to meet additional goals with limited resources.

3.2.2. Existing Economic Activities and Levels of Market Engagement

The type of existing market-based activities and market access were influential factors
for perceptions of TDC economic interactions. When asked if the economically driven
market-based activities promoted by the PNCB help them to limit deforestation, partici-
pants responded that ecotourism was the most Agreeable (91.7% Agree or Strongly Agree).
The agriculture/agroforestry category has lower levels of Agreement and is more spread
overall (11.5% Disagree/Strongly disagree and 14.8% Unsure or Don’t Know, though still
displaying high levels of Agreement at 73.7% Agree or Strongly Agree). Sustainable timber
had the strongest Disagreement (23.1% Strongly Disagree) (see Figure 5).

Regional productivity of the specific commodities influences the success of PGI ini-
tiatives. Accessing markets, especially new markets, was one of the biggest challenges.
For communities without road access and no current significant cash crop commodity
production, both participant and implementer respondents expressed concerns that these
types of investments may be inappropriate and harmful in the long term.

“The issue is that . .. communities never had money to deforest, and [now] they used the
money to deforest, to plant things. Because they had made their business plans with the
people from PNCB, they made plans to plant things that they had never planted before,
and they deforested, right? ... I think you must be very careful about how these funds are
invested. ...” [Int_12, conservation organization]
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Figure 5. Community member participant responses to “The economic activities promoted by
the Forest Program [PNCB] help us to limit deforestation.” (n = 108; 1 = Strongly Disagree to
5 = Strongly Agree).

Community members generally had different perspectives about initiating new pro-
duction activities compared to enhancing established revenue streams. For example, In-
digenous interviewees expressed skepticism of new agricultural improvement initiatives by
external actors who are “always bringing plants” but at a cost to the forest as communities
understand expanding permanent crops results in forest loss [Int_13; Int_14]. In forest
management activities, the delay in forest recovery post-harvest has led some to feel that
they are losing their forest in their territory [Int_15]. In other cases, where communities
supported established activities with TDC funds, the improvement efforts were generally
viewed as more acceptable and beneficial. In Shipetiari, for example, participants shared
positive observations of TDC support for their ecotourism operations, since TDC finances
allowed them to maintain the ecotourism structures during the pandemic. Participants in
Shipetiari also described the interconnectedness of TDC support of ecotourism and recent
improvements in forest health (e.g., forest recovery in the last 10 years, return of spider
monkeys and other animals), which improved their ability to attract tourists. Implementers
from non-profits and regional government voiced support for agroforestry as a sustainable
strategy in San Martin, where there was already coffee and cacao production and market
linkages [Int_16; Int_17].

Moreover, interviewees from both implementer and participant perspectives expressed
concern that the TDC mechanism is, for some communities, ushering in or amplifying a
shift from the rural, traditional, or Indigenous economic activities to a commercial one
focusing on external markets. One NGO participant described that, “It’s something very
commercial that breaks the structure or the cosmovision a bit. .. to a more commercial vision . . . that
we are deepening this rupture from the more moral-cosmic economy to a more mercantile, capitalist
economy. We simply look at the output of hectares of cocoa, hectares of coffee, and hectares of forests
conserved. If that’s success, maybe. But I think the social, communal part must also be evaluated”
[Int_18].

In Madre de Dios, a community member emphasized that even communities that have
traditional connections to cacao are losing ancestral processing skills and knowledge as
they assimilate into commodity production: “[Our grandparents] would make chocolate. But
now we don’t know how to do that anymore.” [Int_19]. This demonstrates that where traditional
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production activities already exist, they are at risk of disruption by altering those activities
for external markets.

3.3. Engagement

We focus on two areas of engagement that emerged as pivotal for how communities
experienced the incentive program: compliance and supervision and two-way communica-
tion between implementers and participants.

3.3.1. Compliance and Supervision

Indigenous community members across both regions generally described state over-
sight positively as an influence to increase transparency and safeguard against corruption.
Fiscal oversight, when not a stumbling block, was framed by community members as a
beneficial mechanism that helps leaders organize their funds and activities. One commu-
nity leader described how “it is better to have all the papers in order. . .sometimes you have easy
money, and sometimes you don’t know what you're spending it on” [Int_20].

On the other hand, our data point to mismatches between community realities and
program expectations in terms of implementation and administration, which resulted in
a high rate of suspensions among enrolled communities. One such mismatch relates to
PNCB requirements for budgeting and spending documentation. For example, 47% of
all suspensions between 2017 and 2020 were for failure to submit a quarterly report, and
another 20% were due to bank charges that did not correspond to the PGI. Only 17% were
for “known deforestation,” according to PNCB records.

In terms of forest monitoring, response data also show that communities value the
required monitoring activities and view TDC support of these activities as useful. 94.9%
responded Agree or Strongly Agree to the statement “The information generated by the
Forest Program [PNCB] and patrols is useful” (see Figure 6). Monitoring is viewed as a
necessity for communal security in addition to being a PNCB requirement. This noted,
communities suggested that forest guards are not receiving fair compensation for their
labor. Further, a community leader requested additional information be shared back to the
community (e.g., deforestation alerts on neighboring territories) [Int_21]. Respondents from
community and government shared that monitoring also exposes participating community
members to safety risks, including physical danger in remote areas, illegal drug production,
and uncontacted tribes [Int_22; Int_23]. PNCB leadership asserts that community members
should not handle risky situations themselves; the state should provide rapid responses
[Int_24], but this is challenging because control activities are not part of PNCB regulatory
competencies and would require strong coordination with other state agencies.

100
B
4.55(0.76) 0.0% 1.2% 12.2% 17.1% 50
25
0

4.65 (0.62) 0.0% 1.3% 3.8% 23.1%
Mean (SD) Strongly Disagree Neutral / Agree Strongly
Disagree Don’t know Agree

Figure 6. Community member participant responses to question series relevant to engagement (n = 87,
1 = Strongly Disagree to 5 = Strongly Agree).
3.3.2. Two-Way Communications

Both participants and implementers across regions perceive the presence of PNCB
personnel to be insufficient. Communities have not been provided the time necessary to
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discuss, resolve doubts, and build trust [Int_25]. One community participant explained,
“There are communities that sometimes don’t understand. . . many times [the state implementers]
want to come and want the Program to be accepted. But no, we must evaluate” [Int_26]. On the
other hand, PNCB staff are generally highly motivated but lack the time and resources to
provide more support. In Madre de Dios, a technician commented that three technicians
for 16 communities were not enough [Int_27]. Another elaborated that the workload of
technicians must be reorganized to correspond with the size of each community. During
two-day visits, they went to individual houses but were unable to meet with the assembly.
Meeting only with leaders was insufficient for transparency [Int_28].

Most respondents across both regions showed a high level of agreement with the
prompt “I understand the communication from the Forest Program [PNCB]” (68% Agree or
Strongly Agree, with 15.4% responding they Disagree or Disagree Strongly); see Figure 7.
However, PNCB’s communication methods are not easily understood by everyone [Int_29].
While language is just one issue, technicians communicate in Spanish despite preferences
for Indigenous languages by many, which are spoken at rates of 59% across all CNs [94].
Community members reported difficulties with the technical language used by PNCB
technicians and requested practical framing, interaction, and imagery when possible. As
one explained, “The explanations and information should be simpler, because not all of us have the
same educational level. So, few of us can understand, but most won't understand what the project
itself means. .. they just say, “Yeah, okay, yeah, that’s fine,” but without any context” [Int_30].
Qualitative data from interviews and observations indicated communication problems
such as low awareness of contracts and conflation of different government programs.

3.78(1.15) 5.1% 10.3% 16.7% 37.2% 30.8% 50
25
0
Mean (SD) Strongly Disagree Neutral / Agree Strongly
Disagree Don’t know Agree

Figure 7. Community member participant responses to communication experience prompt (n = 108,
1 = Strongly Disagree to 5 = Strongly Agree).

3.4. Social Inclusion

We found that TDC investments are interfering with cultural values and failing to
support culturally appropriate activities highlighted by participants. Gender inclusion was
another key theme for this category, reflecting concerns of effective implementation.

3.4.1. Cultural Values and Culturally Appropriate Activities

Indigenous cultural identities and traditional knowledge are important factors for
TDC investments, and the TDC requirements can use or influence knowledge and values of
traditional plants, foods, and products. As some communities already engage in commodity
production (generally in San Martin), and others less so (generally in Madre de Dios),
participants across all communities discussed the value of maintaining ancestral practices
and ecological knowledges in terms of forest protection. A community member from a
Madre de Dios area that had lost a great deal of forest cover observed that traditional plants,
like awiki (pachyrhizus tuberosus or jicama), are no longer cultivated: “There are people who are
forgetting about the plants and the good fruits we planted in the past” [Int_31]. This has already
resulted in diet changes due to agriculture for market versus for household consumption
and changing social practices and adjusting to a labor economy has also impacted food
security and nutrition [Int_32].

When responding to the statement, “the funds and activities of the Forest Program
helped to protect your culture,” individuals in participating communities generally con-
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sidered TDCs to be doing so (72.3% Agree or Strongly Agree) across all communities; see
Figure 8. However, we found a distinction between regions: participants from Madre de
Dios were much more Neutral or I don’t know (26.9%), with 57.7% responding Agree or
Strongly Agree, and a notable 15.4% Disagreeing. Contrarily, participants in market-linked
San Martin responded with 82.1% in some level of Agreement, with lower Neutral or I
don’t know and with 10.3% respondents Disagreeing.

100

4.06(1.2) 4.6% 7.7% 15.4% 21.5% 50.8% ' %
50
25
0

4.23(1.2) 7.7% 2.6% 7.7% 23.1% 59.0%

3.81(1.1) 0.0% 15.4% 26.9% 19.2% 38.5%

Mean (SD) Strongly Disagree Neutral / Agree Strongly
Disagree Don’t know Agree

Figure 8. Community member participant responses to overall cultural alignment prompts (n = 87;
1 = Strongly Disagree to 5 = Strongly Agree).

When asked if the type of business activity allowable by the PNCB supported cultural val-
ues, the responses varied considerably. Artisanal activities prompted the strongest Agreement
around cultural alignment (97.5% Agreement), while sustainable forestry and agroforestry
for commercialization showed the most Disagreement and Strong Disagreement (31.6% and
27.1%, respectively) (see Figure 9). It is notable that ecotourism also has considerable Disagree-
ment (26.3%), indicating a range of experiences in sample communities.

3.3(1.53) 0.0% 33.3% 33.3% 0.0% 33.3% 50
25
0

3.53(1.68) 21.1% 10.5% 10.5% 10.5% 47.4%

3.53(1.22) 0.0% 26.3% 26.3% 15.8% 31.6%

4.66 (0.62) 0.0% 2.4% 0.0% 26.8%

3.62 (1.44) 10.4% 16.7% 14.6% 16.7% 41.7%

Mean (SD) Strongly Disagree Neutral / Agree Strongly

Disagree Don’t know Agree

Figure 9. Community member participant response levels of Agreement to “The specific market-
based activities help protect my culture” with the Indigenous language provided for context (e.g.,
Awajan), disaggregated by activity type (n = 87; 1 = Strongly Disagree to 5 = Strongly Agree).

Throughout interviews and across activities, participants described the importance
of well-being, security of their territory, and general safety. Many emphasized maintain-
ing their culture of wild food procurement [Int_33, Int_34, Int_35]. Interviews in both
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TDC-participating and non-participating communities emphasized the value of hunting,
fishing, and harvesting sustainably from the forest over having cash [Int_36; Int_37]. We
encountered fears about loss of culture and way of life that could occur from deforestation
or loss of access. One community respondent, when asked whether funds could persuade
people to reduce use of the forests, remarked “I think it's more about taking care of the household
and living as we did before, in a sustainable, peaceful way.” [Int_38].

3.4.2. Gender Inclusion

We found that gender inclusion strategies have been inconsistent in implementation,
and in some cases absent. While the TDC programming includes gender in promotional
language and claims to conform with related national policies, program-wide gender in-
clusion strategies have been limited, a fact that both male and female state representatives
acknowledged in interviews [Int_39, Int_40, Int_41]. However, some PNCB regional imple-
menters aimed for improved gender inclusion practices, although they were constrained or
lacked clear guidance on how to achieve this [Int_42, Int_43].

Further, we found that although some of the activities in the program clearly benefited
women (e.g., artisanal activities), women and elders faced barriers to full participation in
TDC activities due to stereotypes and gendered divisions of labor. The activity options
for these groups were often less valuable in economic terms and thus less relevant for the
success metrics of the program which values sustainable business models. For example,
the association of women with artisan work, a popular choice for TDC investments, was a
less lucrative endeavor than many currently male-oriented activities (e.g., forestry). Our
data from interviews indicated there has been cultural value in some of these enterprises
despite limited economic returns to women participants personally.

Despite these deficiencies, on average, community survey results show majority
Agreement (68.7% Agree or Strongly Agree) that “Both men and women benefit equally in
the program.” Even when disaggregated by gender, women separately reported slightly
higher levels of Agreement (73.3%) than men (66%) (Figure 10). Participants also shared
specific examples of gender inclusion the program supported. In Alto Mayo, women and
elders shared knowledge and skills in support of ancestral activities that linked directly
to the forest, such as the use of native tree seeds in jewelry making [Int_44]. We also
found that some communities dedicated funds for specific activities that benefited key
groups. For example, Chirikyacu (San Martin) funded a women’s cooperative for crafts,
while Infierno (Madre de Dios) covered healthcare for elders with TDC funds. However,
interviewees indicated that behind these positive examples were hidden problems such
as negative beliefs about women'’s abilities, increased labor burdens due to introducing
new responsibilities on top of women’s existing reproductive and domestic roles, and
restrictions on women’s mobility that hampered their ability to benefit from new activities
[Int_45; Int_46; Int_47].
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Figure 10. Community member participant response levels of Agreement related to gender equity in
benefit-sharing (disaggregated by gender and reported as a whole) (n = 87; 1 = Strongly Disagree to
5 = Strongly Agree).
4. Discussion
These data reveal generalizable challenges in relying on narrow economic and social
indicators for conservation incentive programs that exclude other aspects of well-being
important for Indigenous peoples (Table 3). We argue that the indicators of success of this
program do not adequately align with conservation or social realities on the ground, and
that different indicators are needed to assess and ensure positive outcomes for communities
and forests. Across our focal themes, we found clear examples of such misalignment, which
undermine perceived benefits and their distribution. Our political ecology framing allows
us to explore the governance, economics, engagement, and social inclusion implications of
TDCs, both positive and negative, with an eye toward identifying practical improvements.
As Osborne [87], Igoe and Brockington [69] and others have asserted, our data support
the notion that continued commodification of nature and global market participation is
risky and narrow in vision, reproducing extractive development approaches that have
demonstrated history of environmental degradation and erasure of Indigenous knowledges
and values.
Table 3. Summary table of challenges and solutions in the four categories of analysis.
Challenges Solutions
Governance Misalignment with community priorities e Link investment plans with existing formal
Multiple and conflicting planning processes planning processes such as Life Plans
and documents e  Build trust and communication to directly
e Inconsistent coordination among different improve program results and to lay
actors (e.g., Indigenous federations) foundation for future initiatives

e  Ensure frequency and duration of technical
visits and assistance is appropriate given
cultural contexts

e  Communicate with institutions (e.g.,
Indigenous federations) to multiply and
layer benefits for communities
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Table 3. Cont.

Challenges Solutions
Economics e  Overemphasis on market-based activities Equally value self-consumption or
and income production self-sufficiency livelihood activities that
e  Can be inappropriate or ineffective to align with conservation goals with
encourage communities to engage in market-based activities
production for external markets Establish metrics of success with community
e  Payments too low; limited benefit input, focusing on conservation results and
distribution emphasizing the economic value of forest
e DPotential to create deforestation drivers protection itself (e.g., environmental
services or subsistence resources provided)
Consider diversified payment schemes to
improve success in higher risk areas
Engagement Communication barriers and limited Establish collaborative interactions between
understanding of program features, in part program implementers and incentive
due to language differences program participants
e Difficulty navigating documentation Communicate in local terminology, in native
requirements languages when possible, and use
e  Community forest monitoring data is not techniques that support comprehension
often returned to the community except for (e.g., visual aids)
deforestation alerts Increase emphasis on broadly valued
e  Engagement not fully leveraged as a path to activities like monitoring and share data
long-term, conservation collaboration with communities
Support administrative requirements with
mutually beneficial accountability
mechanisms and provide capacity building
Inclusion . e s - .
e Inconsistent sensitivity to cultural values Explicitly incorporate traditional ecological
and traditional ecological knowledges knowledges and conservation values of
e  Lack of formal gender inclusion efforts and participants

data, in part due to capacity and expertise
constraints.

Program requirements benefit segments of
society disproportionately

Proactively require participation from
underrepresented groups in the community
Train implementers in gender and culture
topics relevant to the region

Track impacts using disaggregated methods
(e.g., by age, gender)

The weaknesses of these programs are reflected in their assessment indicators and

metrics, which focus on contractual obligations, short-term forest conservation achieve-
ments, and economic viability of new market activities, while generally overlooking the
priorities of the people participating and engaging directly with the natural world around
them [29]. These findings reinforce critiques of neoliberalism and capitalistic PES pro-
grams, and we agree that solutions can be found in “placing greater attention on entangled
social-ecological contexts and the adaptations they engender” [31] (p. 315), including
situating program incentives within Indigenous economies and cosmovisions. Here, we
offer insights on additional metrics that can refocus attention of PES programs to limit
undesirable effects, such as changes to socio-nature relationships (Table 3).

In terms of governance, there are opportunities to more consistently coordinate with
existing community and development planning efforts and align benefits, which would
honor the autonomy of IPs and LCs to shape their own priorities [97]. While present in
the academic literature [98,99], existing Indigenous economic relationships and well-being
indicators were generally overlooked by program implementers; they are not included in
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the priorities, planning, or success metrics of the TDC mechanism. These priorities are often
reflected in existing planning documents (e.g., Life Plans) and could be bolstered by engag-
ing the professionals and consultants that are actively supporting a community. Identifying
and utilizing more governance metrics such as measuring improved capacities among
leaders, alignment with existing community plans, and tracking institutional relationships
can facilitate cross-level environmental governance (e.g., Indigenous federations) [99,100].

Economically, the current metrics overemphasized external market engagement and
income-driven economic development and do not capture the values or needs of many
communities and individuals. We found that some TDC investments could undermine
the primary program goal of reducing forest loss by increasing future deforestation risk,
which is a well-documented phenomenon [101]. Further, nearly all actors agreed the incen-
tive amount is too low, but especially so if the community has limited remaining land to
conserve (for example, due to widespread land renting) confirming findings from other
scholarly work and pointing to the need to explore diversified payment structures [101,102].
We also found that market-based mechanisms are introducing or strengthening external
values and dependencies [103,104], potentially undermining the long-term program goal
of conservation and resilience. This could be improved by recognizing the cultural and
economic importance of Indigenous reciprocal systems of unpaid voluntary labor [85] as
well as traditional plant processing knowledge and skills [105]. Further, our findings sup-
port the concern that commercial activities can replace or diminish Indigenous economies
(e.g., intercommunity trade) and relationships with nature (part of their worldviews), and
risk undermining beneficial and biodiverse subsistence practices [17,106]. Metrics could
be enhanced with community input to identify the non-monetized value of labor and
materials, local species essential for food security, and measurements of inter-communal
trade [11].

Engagement challenges persist in communities due to communication barriers, limited
understanding of the program, and difficulty navigating the various requirements. Fiscal
supervision and forest monitoring are two aspects of TDCs that increase demands on
community members but also produce outcomes valued by communities. Forest perimeter
monitoring generates useful knowledge to protect Indigenous territories, but it is labor
intensive and exposes community members to risks [107,108]. Bureaucratic supervision
is valued by community members but, when overly complicated or unclear, creates a
stumbling block for TDC compliance [109]. Ensuring that monitoring and deforestation
data are shared with communities, including information on neighboring parcels, would
strengthen the collaborative relationship. Despite the mutual benefits of engagement on
monitoring results, the current program metrics on engagement are rudimentary (e.g.,
counting numbers of participants in a meeting). The program could expand a sense of
conservation collaboration with metrics that assess the efficacy of two-way information
flows, measure perceptions of collaboration within the community on conservation with
the government, and track concerns related to monitoring (e.g., safety and security) to
inform prioritization of technology and resources from the PNCB.

In terms of social inclusion, a lack of cultural alignment of programmatic economic
activities creates missed opportunities to invest funds in ways that support long-term
community development goals (e.g., cultural protection) [110,111]. Overall, we found
that PNCB engagement with Indigenous communities lacks the necessary strategies for
supporting existing cultural institutions for forest conservation. Indigenous communities
approach forest conservation with culturally, linguistically, spiritually, and conceptually
rich knowledge and values for land use and environment [112]. This does not easily fit into
state systems for forest management, and PNCB actors are not currently equipped with the
time, training, or data to assess and monitor topics like traditional ecological knowledges
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and cultural ecosystem services. Like other scholars, we identify opportunities to increase
gender inclusion in decision-making, benefit sharing, or central activities like monitoring
and business development [113,114]. Drawing on disciplines like Indigenous sciences,
critical geography, and anthropology would assist in producing program components
and related metrics that better capture this essential and poorly understood connection to
long-term forest conservation.

While our results offer widely applicable insights, there are limitations. TDCs exem-
plify a state-led mechanism with a static payment regime, therefore our data do not include
examples of payment tiers, alternative incentives, or interventions led by non-governmental
entities. Peru’s TDCs, and this research, are limited due to their exclusive focus on commu-
nities with titled land. The program currently excludes Indigenous communities without
formal land rights, which will require additional consideration in the future. Additional
research should explore potential challenges that arise when payments are variable or led
by private entities. Further, this work assessed the current indicators of an existing program
whereas future work could identify and test conservation incentive program indicators pre-
ferred by Indigenous communities. Overall, longer-term and follow-up research is needed
to better understand the fluctuating pressures facing Indigenous economies over time.

5. Conclusions

In this article, we demonstrated that, in the case of Peru’s conditional direct transfer
mechanism, programmatic success indicators are not adequately aligned with conservation
goals or the social realities facing native communities and that alternative indicators are
needed to avoid negative unintended consequences. The study draws on mixed meth-
ods and a systematic review of programmatic documentation that produced qualitative
and quantitative data. We found that additional indicators related to governance, eco-
nomics, engagement, and social inclusion can support monitoring of outcomes aligned
with traditional values and well-being.

While the program was generally a welcome investment by Indigenous communities
to support conservation activities, the participation requirements did not always align
with priorities and values self-identified by communities in previous planning efforts.
There are challenges with compliance requirements, a lack of alignment with previously
identified community priorities, limited reach of the benefits to community members,
and incongruence with Indigenous cultural values and traditional ecological knowledges.
Most pertinently, Indigenous communities’ reliance on non-market exchanges and forest-
dependent subsistence practices is not adequately considered and can be harmed by the
focus on businesses targeting external and even international markets. Broader social
impacts within communities are not being sufficiently tracked by the PNCB and our results
show that benefit distribution can be enhanced to improve outcomes in terms for women
and elders.

Expanding—and collaboratively identifying—socioeconomic indicators of success
beyond economic returns and compliance would improve the program’s alignment with
community realities. Potential indicators exist in development organizations and research,
but these can be further developed in collaboration with Indigenous communities to ensure
that climate and conservation funding supports the cultural, economic, and social values of
the participants.

Interpreting the successes and challenges of the TDC mechanism is important at
scales beyond Peruvian national policy. Our results contribute to a strong foundation for
design, implementation, and subsequent monitoring of IPs and LC-focused conservation
incentive programs, which are central to climate finance dialogues. Drawing from the
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discussion section, we present strategies that are generalizable to other programs including
the following:

e  Align with current priorities established by existing community governance structures
and formal planning processes to provide efficiency, buy-in, and reduce cultural risk.

e Plan incentives that explicitly support traditional livelihoods and their continuity to
enhance sustainable behavior, cultural alignment, and security.

e  Assess risks of promoting market-based commodity production to avoid unintended
cultural and behavior outcomes (e.g., incentivizing future deforestation or eroding
existing values around forests and biodiversity).

e  Minimize complex programming requirements that can obscure conservation goals
(e.g., requiring profitability in unrealistic timelines).

e  Prioritize engagement, participation, and benefit distribution as they are central to
understanding program impacts and assessing success.

e  Support social inclusion to improve near-term performance as well as the long-term
relationships needed to achieve conservation goals.

In this article, we demonstrated how conservation incentive mechanism indicators
can be misaligned with the priorities and values of IPs and LCs being asked to provide
the conservation service. By combining an analysis of the Peruvian TDC implementation
practices with broader institutional and community contexts, the research provides insights
on how to practically improve incentive program requirements and implementation with
enhanced or alternative measures of success. Specifically, we highlight that alternative,
non-monetary values for forest-based assets and cultural well-being that are, in fact, real
and measurable. This work also advances an understanding of how a conceptual framing
cognizant of alternative visions for economic development and multiple values of nature
supports the holistic interpretation of conservation incentives.
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AIDESEP Asociacion Interétnica de Desarrollo de la Selva Peruana

CDT Conditional Direct Transfer

Coordinadora de Desarrollo y Defensa de los Pueblos Indigenas de la Region
San Martin

FEPIKECHA  Federacién de Pueblos Indigenas Kechwa Chazuta Amazonia

CODEPISAM

IPs and LCs Indigenous peoples and local communities

IPCC International Panel on Climate Change

MINAM Peruvian Ministry of the Environment

PES Payments for Ecosystem Services

PNCB National Program for the Conservation of Forests

TDC Tranferencias Directas Condicionadas

UNFCCC United Nations Framework Convention on Climate Change
Appendix A

Table Al. Quoted interviewee matrix with information on region, affiliation, gender, and role.

Szﬁtier Region Lnfsﬁfli;c:ttii((,):al Gender Role Scale of Role  Interview Date
1 MdD CN Diamante Male Community Leader Local 2022-02-19
2 SM Indigenous Federation = Male Indigenous Federation Leader Regional 2021-12-08
3 SM Indigenous Federation = Male Indigenous Federation Leader Regional 2021-12-08
5 MdD  CN Infierno Female = Community Leader Local 2022-03-03
6 MdD CN Shipetiari Female = Community Leader Local 2022-02-14
7 Other  Regional Government  Male Peruvian State, Regional Official ~Regional 2021-10-21
8 n/a Central Government Female Peruvian State, Federal Official Nacional 2021-09-03
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Table Al. Cont.

Quote

Institutional

Number Region Affiliation Gender Role Scale of Role  Interview Date
4 SM PNCB Female PNCB Fieldworker Regional 2022-12-12
9 n/a Conservation NGO Male NGO representative Nacional 2021-09-16
10 SM PNCB Female = PNCB Fieldworker Regional 2022-12-12
11 SM Indigenous Federation =~ Male Indigenous Federation Leader Regional 2021-12-08
12 n/a Conservation NGO Female NGO representative Regional 2021-09-23
13 MdD CN Shintuya Female = Community Member Local 2022-02-25
14 MdD CN Shipetiari Male Community Member Local 2022-02-16
15 MdD CN Shintuya Female Community Member Local 2022-02-24
16 n/a Conservation NGO Male NGO representative Internacional =~ 2021-10-20
17 SM Regional Government  Female Peruvian State, Regional Official ~Regional 2021-04-12
18 n/a Conservation NGO Male NGO representative Nacional 2021-09-16
19 MdD CN Diamante Female = Community Member Local 2021-02-26
20 MdD CN Diamante Male Community Member Local 2022-02-21
21 MdD CN Shipetiari Female Community Member Local 2022-02-16
22 MdD CN Shipetiari Male Community Member Local 2022-02-16
23 n/a PNCB Male Peruvian State, Federal Official Nacional 2021-11-16
24 n/a PNCB Male Peruvian State, Federal Official Nacional 2021-07-16
25 MdD CN Diamante Female = Community Member Local 2022-02-21
26 SM CN Chirikyacu Male Community Member Local 2021-02-24
27 MdD PNCB Male PNCB Fieldworker Regional 2022-11-26
28 MdD PNCB Female = PNCB Fieldworker Regional 2022-11-24
29 MdD  CN Shipetiari Male Community Leader Local 2022-02-15
30 MdD CN Infierno Male Community Member Local 2022-03-04
31 MdD CN Shintuya Female = Community Member Local 2022-02-25
32 MdD  CN Shintuya Female = Community Member Local 2022-02-24
33 MdD CN Shipetiari Male Community Member Local 2022-02-17
34 MdD CN Diamante Female = Community Member Local 2022-02-21
35 MdD  CN Diamante Female = Community Member Local 2021-02-26
36 MdD CN Diamante Male Community Member Local 2022-02-20
37 MdD CN Shintuya Male Community Leader Local 2022-02-24
38 MdD  CN Shintuya Male Community Member Local 2022-02-24
39 MdD PNCB Female = PNCB Fieldworker Regional 2022-11-24
40 SM PNCB Female = PNCB Fieldworker Regional 2022-09-16
41 n/a PNCB Male Peruvian State, Federal Official Nacional 2021-07-16
42 SM PNCB Female PNCB Fieldworker Regional 2022-12-12
43 MdD PNCB Male PNCB Fieldworker Regional 2022-11-23
44 SM CN Alto Mayo Female = Community Member Local 2022-04-20
45 SM CN Chirikyacu Female = Community Member Local 2021-02-25
46 MdD CN Shimpiyacu Female = Community Member Local 2022-04-01
47 SM CN Shimpiyacu Male Community Member Local 2022-04-01
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