£ GLOBAL JOURNAL

OF HUMAN SOCIAL SCIENCES - B: GEOGRAPHY, ENVIRONMENTAL SCIENCE & DISASTER MANAGEMENT

Volume 26 | Issue 1 | 2026 Article ID: GJHSS-255639 Language: English

CATALOGING

LCC - SD603 DDC - 333.75 ANZSRC + 050209 uDC - 630*%9

Rethinking Forest Conservation: The Genesis and Evolution of Community
Forest Concessions as a Socio-Ecological Governance Model in Guatemala’s
Maya Biosphere Reserve

Article Record

Dr. Guillermo Detlefsen$” Dr. Sergio Ruano$

*Corresponding Author

E

§ Education for Development and Conservation Division, Tropical Agricultural Research and Higher Education Center (CATIE), Cartago, Costa Rica

=

RECEIVED ACCEPTED ONLINE PUBLISHED PUBLISHED PEER REVIEW
2026-04-05 2026-04-24 2026-05-19 2026-07-28 Double Blind
Abstract

This study analyzes the historical and institutional genesis of the community forest concessions model in the Maya Biosphere Reserve
(MBR), Guatemala, as a case of socioecological transformation in tropical forest landscapes. Using a qualitative historicalinstitutional ap-
proach. The research integrates literature review, document analysis and comparative perspectives to examine how the model emerged
in response to structural conditions of rural poverty, insecure land tenure, agricultural frontier expansion and weak state presence. The
findings show that the concession system evolved as an adaptive governance arrangement that aligned conservation objectives with
local livelihoods through the combination of conditional use rights, community organization and economic incentives derived from sus-
tainable forest management. The results indicate that areas under community concessions have maintained near-zero deforestation
rates while generating local income, strengthening territorial governance and promoting institutional learning across multiple scales.
The study demonstrates that the effectiveness of the model is not attributable to a single factor, but to the interaction of socio-ecological
components, including land tenure as a concession’s model, incentives, rules, capacities, and actors within a polycentric governance sys-
tem. The case contributes to the literature by providing empirical evidence on how community-based forest management can reconcile
conservation and development objectives. It also highlights key enabling conditions and limitations for policy design and replication in
other tropical contexts.

Community sustainable forest management Institutional innovation Land tenure security Polycentric governance

Rural livelihoods Socio-ecological systems Tropical deforestation

AI USE STATEMENT FUNDING CONFLICT OF INTEREST

No generative Al was used for analysis or results. No external funding was declared The authors declare no conflict of
for this work. interest.

DATA AVAILABILITY ETHICS CONSENT TRIAL REG.

Not applicable for this article. No ethics committee approval was Not applicable for this article. Not applicable.

required for this article type.

Crossref DOI: 10.34257/GJHSSB255639
LICENSE
How to Cite: Detlefsen et al. (2026). Rethinking Forest Conservation: The Genesis and Evolution of Community
© 2026 Global Journals. Open-access article under CC BY-NC-ND 4.0

Forest Concessions as a Socio-Ecological Governance Model in Guatemala’s Maya Biosphere Reserve. Global Journal
International License.

of Human-Social Science, 26(1), 22-34. DOI: 10.34257/GJHSSB255639

Under the strict compliance and defined process of

2249-460X
l‘»(JﬁlU’I 3

AR Experience Web Page por Print ISSN 0975-587X Online ISSN
L “

09751587004

e

9177097 87 9772249



METADATA CONTINUATION

AUTHOR CONTACT QR LEDGER

Dr. Guillermo Detlefsen§* Dr. Adisedit Camacho§

ARCHIVAL RECORD
GJHSS - Vol 26 - Issue 1 - 2026

Article ID GJHSS-255639 - DOI 10.34257/GJHSSB255639
Print ISSN 0975-587X - Online ISSN 2249-460X



Global Journal of Human-Social Science - Section B

GJHSS Volume 26 Issue 1

Rethinking Forest Conservation: The Genesis and Evolution of
Community Forest Concessions as a Socio-Ecological Governance
Model in Guatemala’s Maya Biosphere Reserve

Dr. Guillermo Detlefsen$”, Dr. Sergio Ruano$, and Dr. Adisedit Camacho$

Affiliations
§ Education for Development and Conservation Division, Tropical Agricultural Research and Higher Education Center (CATIE), Cartago, Costa Rica

Abstract

This study analyzes the historical and institutional genesis of the community forest concessions model in the Maya Biosphere
Reserve (MBR), Guatemala, as a case of socioecological transformation in tropical forest landscapes. Using a qualitative
historicalinstitutional approach. The research integrates literature review, document analysis and comparative perspectives
to examine how the model emerged in response to structural conditions of rural poverty, insecure land tenure, agricultural
frontier expansion and weak state presence. The findings show that the concession system evolved as an adaptive governance
arrangement that aligned conservation objectives with local livelihoods through the combination of conditional use rights,
community organization and economic incentives derived from sustainable forest management. The results indicate that areas
under community concessions have maintained near-zero deforestation rates while generating local income, strengthening
territorial governance and promoting institutional learning across multiple scales. The study demonstrates that the effectiveness
of the model is not attributable to a single factor, but to the interaction of socio-ecological components, including land tenure
as a concession’s model, incentives, rules, capacities, and actors within a polycentric governance system. The case contributes
to the literature by providing empirical evidence on how community-based forest management can reconcile conservation and
development objectives. It also highlights key enabling conditions and limitations for policy design and replication in other tropical
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1. Introduction

T ropical deforestation remains one of the most critical global
environmental challenges, with persistent losses of forest
cover in biodiversity-rich regions (FAO, 2024). This phenomenon
is closely associated with structural drivers such as rural poverty,
agricultural frontier expansion and weak territorial governance,
which together constrain the adoption of sustainable land-use
practices (FAO, 2025a; FAO, 2025b; FAO, ILC & CIRAD, 2026;
OECD et al., 2025). In Latin America, these dynamics are
particularly pronounced in frontier regions characterized by
insecure land tenure and limited state presence.

In response, a growing body of literature highlights community
forest management as a viable pathway to reconcile conservation
and rural development objectives (FAO, 2025; CIFOR, 2025). Ev-
idence shows that some forests managed by local communities
exhibit significantly lower deforestation rates compared to strictly
protected areas lacking local engagement (Blackman et al., 2017;
FAO, 2022), largely due to stronger territorial control and locally
aligned incentives (World Bank, 2026). In the Maya Biosphere Re-
serve (MBR) of Guatemala, recent studies confirm that community
forest concessions have maintained near-zero deforestation rates

25 - 30 years after de concessions model started while generating
local income, employment and institutional strengthening (Stoian
et al., 2018; Ureta et al., 2025; FAO, 2025).

These outcomes are consistent with contemporary theoretical
frameworks, particularly socio-ecological systems (SES) and poly-
centric governance, which emphasize that sustainability emerges
from the interaction of actors, rules, incentives and adaptive ca-
pacities across multiple levels (Ostrom, 2009; IPBES, 2025; CIFOR,
2025; Allen et al., 2025; Behboudian et al., 2025). In parallel,
the literature underscores the importance of economic incentives
(such as access to forest markets, value chains and ecosystem
service mechanisms) in reducing pressure on forest resources,
especially in contexts of rural poverty (Angelsen & Wunder, 2003;
World Bank, 2025; FAO, 2025; Pascucci, 2025).

Despite this growing consensus, the emergence of success-
ful community-based forest governance systems remains insuffi-
ciently understood from a historical and institutional perspective.
In the case of the Maya Biosphere Reserve, the forest concession
model did not result from a linear policy design, but rather from a
complex process shaped by tensions between strict conservation
approaches and sustainable use strategies, within a context of rural
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poverty, land tenure insecurity and agricultural expansion during
the early 1990s (FAO, 2025; World Bank, 2025).

Unlike exclusionary conservation models, the MBR incorpo-
rated a multiple-use zoning scheme that enabled the development
of forest concessions as an innovative governance mechanism
within protected areas (CONAP, 2001). However, the opera-
tionalization of this model was initially driven by external actors,
including the OLAFO Project (CATIE) and the Rodale/Center
Maya initiative - in coordination with national institutions, con-
tributing to the gradual consolidation of a community-based forest
management system (CIFOR, 2025).

Against this background, this study aims to analyze the his-
torical and institutional process that led to the emergence and
consolidation of the community forest concession model in the
Maya Biosphere Reserve (MBR), Guatemala, and to assess its coher-
ence with contemporary frameworks of socio-ecological systems
and polycentric governance, contributing to ongoing debates on
how community-based forest management can effectively address
deforestation in tropical socio-ecological systems. By doing so,
the study provides insights relevant for policy design and for the
adaptation of similar models in other tropical contexts under
comparable structural conditions.

Structural conditions

Key actors and institutions

They include factors such
as poverty, insecure land
tenureure, pressure on
forests and territorial
dynamics, which shape the
context in which
institutional responses
emerge

cooperation, the market)
are analyzed, along with
the formal and informal

institutions that regulate
their behavior

2. Methodology
2.1. Research Approach

This study adopts a qualitative research design based on a
historical-institutional approach, suitable for analyzing long-term
transformations in complex socio-ecological systems (Mahoney &
Thelen, 2010). The case of the MBR is examined as a critical case
of institutional innovation in tropical forest governance.

The analysis is grounded in the recognition that the forest
concession model emerged under specific structural conditions,
including rural poverty, insecure land tenure, agricultural frontier
expansion and weak state presence, factors commonly associated
with deforestation dynamics in tropical regions (Curtis et al., 2018;
FAO, 2025; Shumi et al., 2024).

2.2. Analytical Framework

The analytical framework integrates three interdependent dimen-
sions that structure the interpretation of the forest concession
process in the Maya Biosphere Reserve (MBR) (Figure 1).

These dimensions provide a systemic lens to analyze the inter-
actions between ecological resources, institutional arrangements
and socio-economic dynamics, enabling a comprehensive under-
standing of the model.

Technical and organizational
innovations

The roles, interactions and
capacities of the various
actors involved (the State,
communities, international

The changes introduced by
the concession model are
examined, including forest
management practices,
organizational
strengthening, and
governance mechanisms

Figure 1. Interdependent dimensions of the analytical framework for the forest concession process in the Maya Biosphere Reserve, Petén, Guatemala.

The study is further guided by an integrated conceptual ap-
proach combining elements from socio-ecological systems (SEs),
polycentric governance and community forest management (Fig-
ure 2). Rather than treating these as separate theoretical domains,
they are operationalized as complementary analytical lenses to
examine the interaction between actors, institutions and forest
resources.
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SOCIO-ECOLOGICAL SYSTEMS (SES)

It allow us to analyze the
interactions between resources,
actors, rules, and incentives (Folke
etal., 2021).

POLYCENTRIC GOVERNANCE

It explains the coexistence of
multiple decision-making centers
and their contribution to the

resilience of the system (Morrison et

al., 2019).

COMMUNITY FOREST MANAGEMENT

Which provides evidence on the
effectiveness of models based on
local rights and economic benefits
(Blackman et al., 2017).

Figure 2. Conceptual approaches applied to the forest concession process in Petén, Guatemala.

This integrated framework enables the interpretation of the
forest concession model as an adaptive institutional arrangement
emerging from the interaction of rules, incentives, capacities, and
actors.

2.3. Research Design and Methods

The study is structured as an analytical case study, combining
multiple methodological strategies:

« Systematic review of scientific literature on forest governance,
socio-ecological systems and community forestry;

« Historical-documentary analysis to reconstruct the origin,
design, and evolution of the concession model in the MBR;

« Comparative insights from international experiences to
strengthen analytical generalization.
2.4. Data Sources
The analysis is based on triangulation of multiple sources, includ-
ing:
« Peer-reviewed scientific literature;

« Primary institutional documents related to the concession
process;

« Technical reports from international organizations (e.g., FAO,
CIFOR) and recent empirical and policy-oriented studies
(Allen et al., 2025; Cooper et al., 2025);

« Empirical evidence on the performance of community forest
concessions in the MBR.

24 [}
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This triangulation enhances the robustness and validity of the
findings.

2.5. Analytical Strategy

The case is analyzed as a long-term socio-ecological transition, in
which outcomes related to forest conservation, governance and
local livelihoods are understood as the result of dynamic inter-
actions among structural conditions, institutional arrangements,
and economic incentives.

From this perspective, the forest concession model is interpreted
as an adaptive governance system, where conservation outcomes
emerge from the alignment of incentives, rules, and local capacities
within a multi-level institutional context.

Recent literature emphasizes that such systems must be an-
alyzed through integrated approaches, where outcomes cannot
be attributed to a single causal factor, but rather to the specific
configuration of institutional arrangements and local capacities
(Folke et al., 2021; FAO, 2025).

3. Results

The analysis of the design and implementation of the forest conces-
sion model in the MBR reveals a profound socio-ecological trans-
formation. The system transitioned from a context characterized
by high deforestation, weak governance and insecure land tenure
toward a structured model of sustainable forest management based
on rights, multi-level governance, and economic incentives.
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3.1. Conceptual explanation of the model

3.1.1. Origin of the concessions

As part of global efforts to recognize the importance of forest
biodiversity, the government of Guatemala created the MBR to
preserve these fragile and threatened ecosystems. In a relatively
short period of time, a marked polarization emerged between the
human populations that entered the protected area through the
slash-and-burn process and the entities associated with the MBR,
while the central government prioritized a restrictive conservation
model that initially left aside the realities and needs of local human
populations.

The environmental crisis in the MBR reached a critical thresh-
old during the late 20th century, exacerbated by government-
mandated activities that led to widespread forest loss through
fire. Consequently, international agencies and non-governmental
organizations provided technical and strategic support to state
institutions, aiming to stabilize the land-use boundary and prevent
further forest loss to agricultural expansion.

The forestry concession model originated as an experimental
initiative in sustainable forest management with the San Miguel
La Palotada community. Comprising 30 families, the community
managed a 7,039-hectare domain characterized by the extraction of
non-timber forest products (NTFPs), including chicle (Manilkara
zapota), xate palm (Chamaedorea spp. - whose leaves are used
internationally in decorative form) and allspice (Pimenta dioica).
These activities were supplemented by subsistence-level grain
cultivation and traditional hunting.

The experimental framework was further tested through the
community of La Pasadita. Managing roughly 18,000 ha, this
70-family collective engaged in the same extraction of chicle, xate
and allspice as San Miguel; however, it also featured an existing
livestock component. The inclusion of cattle fattening within the
concession’s boundaries marked a critical step in addressing the
competition between forest conservation and traditional pastoral
land uses.

This model of community concession implied the transfer of
rights of use and decision-making from individuals to legally rec-
ognized collective entities and required compliance with a series
of regulations, assigning the rights through renewable contracts
of 25 years. To this end, the Conservation Project for Sustain-
able Development in Central America, popularly known as the
OLAFO/CATIE Project, with donor funds from the Governments
of Denmark, Norway and Sweden, and the executing entity CATIE
(Tropical Agricultural Research and Higher Education Center),
supported the efforts of the Government of Guatemala to create
forest concessions in the Multi-Use Zone (MUZ) of the MBR.

Upon demonstrating that the community-based forest manage-
ment model adhered to established sustainability standards, the
National Council of Protected Areas (CONAP) formally granted
the San Miguel La Palotada and La Pasadita concessions in
1994 and 1997, respectively. Following these successful pilots,
CONAP authorized the scaling of the model to encompass approx-
imately 500,000 hectares within the MUZ. Concurrently, USAID-
Guatemala sanctioned a supporting forest concession program to
facilitate management within the Maya Biosphere Reserve (MBR).

This has been one of the most serious attempts to formalize
sustainable forest management in the region under community
land tenure systems, albeit with limited rights.

3.1.2. The Allocation Process for Forest Concessions

It included the recognition of the physical presence of the com-
munity and the use of the timber and non-timber resources of
the forest. The families that were part of the concessionaire
communities also had rights to practice small-scale agriculture
and livestock through silvo-agricultural and silvopastoral systems,
as well as hunting and fishing.

The criteria considered for granting concessions to the com-
munity members were to have a physical presence in the areas
requested under concession and to guarantee the sustainable
management of natural resources through a contract with CONAP.
The minimum organizational model that was found to support
the organizations of groups of people who were not communities
was that of “associations”, which were not only easy to constitute
administratively before the departmental government.

This figure of civil association served as the basic legal vehicle to
provide legal personality to organized community groups, allowing
them to comply with the administrative requirements necessary
to formally sign concession contracts with the State.

The key steps to establish an association in Guatemala are those
presented in Figure 3.
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Constitutive Act

Drafting of bylaw

Notarization and Legal Formalization

Legal Incorporation and Enroliment

Registration with the Tax Administration
Superintendency (SAT)

Additional Requirements

Convening a minimum of six individuals with full legal capacity to
conduct the assembly, elect a provisional board of directors, and
draft the founding minutes.

Establishing the bylaws to govern the association, including name,
headquarters, duration, purpose, objectives, and the rights and
duties of its members.

Formalizing the minutes and bylaws through a public deed
authorized by a notary public.

Submit the documentation to the Civil Registry of the municipal
seat or to the Registry of Legal Entities of the Ministry of the
Interior, as applicable.

Once established, the association must be registered with the SAT
to obtain a Taxpayer Identification Number, appoint an
accountant, and, if applicable, apply for tax-exempt status.

Appointing a legal representative and ensuring the association's
name does not conflict with an existing entity.

Figure 3. Steps to form an association in Guatemala.

While the “association” was formally registered, an informal
community organization was used as a committee for the improve-
ment of the place where they had invaded within the MBR; this as
a basis for establishing the legal entity.

Once the concession contracts were acquired, they were formed
as a broad scheme of conservation and sustainable development,
with an essential role in the buffer zone of the protected areas.

The emerging regulatory framework for forest management
introduced formal guidelines developed by the OLAFO Project and

Outcomes

o Conservation +
income + governance

Production System

Wood + Non-timber +
Agroforestry

Governance

Rights + Capacities +
Rules

Concessions Model

05 Insert your desired

text here.

CONAP. These rules were fundamentally shaped by the principles
of sustainable natural resource management.

Timber management rights within the concessions were formal-
ized by the State and monitored by CONAP. To mitigate risks asso-
ciated with the communities’ lack of technical forestry experience,
the State reserved the right to rescind contracts if management
standards were not met.

The above is represented in Figure 4.

Initial conditions
Poverty + Insecure

Tenure + Agricultural
Frontier

01

Deforestation

Insert your desired
text here.

02

Conflict of
approaches
Conservation vs.
sustainable use

03

Institutional
Innovation

REM + CONAP +
OLAFO + ONG

04

Figure 4. Initial and final conditions of the forest concession process for the Multiple Use Zone of the Maya Biosphere Reserve of Petén, Guatemala.

An aspect that is worth highlighting is that community forest
management under the concession scheme was inspired

by a modality of generating sustainable management of

GJHSS-B
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resources through community social participation, which
followed social democratic principles of work. Revenue
from sustainable timber management was initially reinvested
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into essential local infrastructure, including access roads, health
centers, communal stores, schools and potable water systems,
fostering social development. As technical capacity and harvest
volumes grew, communities transitioned toward industrial value-
addition, expanding into the production and export of processed
timber. Currently, other products with greater added value
are already sold and the wood is sold dry and complying with
the requirements of the international FSC (Forest Stewardship
Council) certifier, with whom the community concessions of Petén
work.

In this sense, the certification of sustainable forest management
was based on international standards and was adopted as the

Initial Conditions:
Poverty + Land
Insecurity. Agricultural
Expansion

Conflict of Approaches
Conservation vs
Sustainable use

Outcomes
Conservation + Income
+ Governance

official management standard. Therefore, the management plans
of the concessions have support that guarantees their sustainable
management at the international level, and imply general plans
for 25 or more years, with five-year medium-term plans and
annual operating plans. Likewise, as part of the awarding of
the concessions, environmental impact studies were prepared,
among others. Other requirements were subsequently added,
such as the expansion of forest production to include a number
of secondary timber species. In this way, the final design of the
forestry concession model is shown in Figure 5.

Institutional innovation
REM + CONAP +
Projects

Forest Concession
Model

Governance System
Rights + Capacities +
Rules

Sustainable Production
Timber + NTFPS

Figure 5. Final conceptual model of the forest concession system in the Maya Biosphere Reserve, Guatemala.

3.2. Transformation of initial structural conditions

The forest concession model emerged as a response to three critical
structural problems:

3.2.1. Land tenure insecurity

Prior to the implementation of the model, the absence of clear
rights of use generated incentives for short-term exploitation,
promoting processes of informal occupation, deforestation and
speculative sale of land.

The introduction of forest concession contracts made it possible
to:

« Establish conditional rights of use;
» Generate territorial security;
« Discourage the conversion of the forest to other uses.

This change was fundamental to reconfigure the incentives of
local actors.

3.2.2. Rural poverty and dependence on unsustainable prac-
tices

The communities depended mainly on subsistence systems based
on slash-and-burn, which implied constant expansion of the
agricultural frontier.

The concession model enabled the following outcomes:

« Diversify sources of income;
« Generate local employment;

+ Replace extractive practices with sustainable forest manage-
ment.

3.2.3. Conflict of approaches in conservation
There was a strong tension between:

« Strict conservation (exclusion of communities);
« Sustainable use with an economic basis.

The concessions model partially resolved this tension through a
hybrid scheme that integrated:

« Conservation;
« Production;
» Local governance.

These dynamics are detailed in Table 1.
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Table 1. Initial conditions, concession model interventions and results observed in the Multiple Use Zone of the Maya Biosphere Reserve, Guatemala.

Initial structural condition Previous dynamics

Intervention of the concession Observed Result

model

Insecurity of tenure Informal occupation, speculative de-

forestation

Allocation of rights through conces- Territorial security, and reduction of
sion contracts

deforestation

Structural rural poverty Slash-and-burn dependence

Forest income generation (timber and
non-timber)

Economic diversification and reduced
pressure on forest

Expansion of the agricultural
frontier

Conversion from forest to agriculture

Economic incentives to keep the forest
standing

Forest cover stabilization

Weak institutional presence Lack of territorial control

State supervision (CONAP) and com-

Effective territorial control

munity monitoring

Conflict of approaches Conservation vs. productive use

Hybrid model of sustainable use

Conservation-development
integration

3.3. Analytical Structure of the Model

The concession model is supported by a diversified set of economic
activities that link forest conservation with income generation.
These include:

Sustainable timber production (e.g., Swietenia macrophylla,
Cedrela odorata) for national and international markets;

« Non-timber forest products such as xate (Chamaedorea spp.),
chicle (Manilkara zapota) and allspice (Pimenta dioica);

Agroforestry systems;

« Local value-added processing. These components constitute
the economic foundation of the system, enabling the align-
ment of conservation incentives with local livelihoods (Ureta
et al., 2025; Monroy Sagastume, 2025; Rodas et al., 2021;
Stoian et al., 2018; Blackman et al., 2017).

3.4. Governance Arrangement: Core of the Model

The forest concession system is structured around three interde-
pendent pillars:

B RIGHTS

« Allocation of forest concessions;

« Conditional access to land tenure and forest resources for at
least 25 years, renewable.

B CAPACITIES

« Community organization;
« Technical training;

« Implementation of sustainable forest management practices.

B RULES

« Approved management plans;
« State supervision (CONAP);
» Compliance with environmental and forestry regulations.

This configuration reflects a system of conditional tenure,
where access to resources is contingent upon compliance with
sustainability standards.

28 |}
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3.5. Transformation of Structural Conditions

The concession model emerged as a response to three critical
structural constraints:

3.5.1. Land Tenure Insecurity

Prior to implementation, unclear tenure arrangements incen-
tivized short-term resource extraction, land speculation and defor-
estation.

The introduction of concession contracts resulted in:

« Defined and conditional use rights;
» Increased tenure security;
« Reduced incentives for forest conversion.

3.5.2. Rural Poverty and Unsustainable Practices

Local livelihoods were largely dependent on shifting cultivation
(slash-and-burn), driving continuous agricultural expansion.
The concession model enabled:

« Income diversification;
« Local employment generation;
« Transition toward sustainable forest-based livelihoods.

3.5.3. Conflict between Conservation Approaches
A fundamental tension existed between:

« Strict conservation (exclusionary approach);
« Productive use of forest resources.

The concession model partially resolved this conflict through a
hybrid approach integrating conservation, production, and local
governance.

3.6. Environmental Outcomes

Environmental results represent one of the most robust findings
of the study:

« Significant reduction in deforestation, with near-zero rates in
concession areas;

« Maintenance of forest cover relative to non-concession areas;

« Conservation of biodiversity within managed landscapes.

These results demonstrate a transition from active degradation
to functional conservation.
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3.7. Socioeconomic Outcomes

The model established a forest-based economic system that aligns
conservation with livelihoods:

« Increased local income from timber and non-timber products;
« Employment generation within communities;

« Investment in public goods, including education, health, and
infrastructure.

Importantly, benefits are both individual and collective, rein-
forcing social cohesion and institutional legitimacy.

3.8. Governance and Institutional Outcomes

The concession model consolidated a polycentric governance
system characterized by:

« Strengthened community organizations;
« Development of technical capacities;
« Implementation of formal rules and management systems;

« Multi-level coordination among communities, government
and international actors.

A key outcome is effective territorial control, where communi-
ties actively engage in monitoring, enforcement and prevention of
illegal activities.

3.9. Productive System and Market Integration

The model established a productive system based on maintaining
the forest standing, including:

« Sustainable timber harvesting;

« Non-timber forest product commercialization;
» Value-added processing;

« Forest certification (FSC).

This enabled:

« Integration into international markets;

« Increased economic value of forest resources;
« Stable incentives for conservation.

3.10. Institutional Innovation

The concession model represents a complex institutional innova-
tion emerging from the interaction of:

« State institutions (CONAP);
« Local communities;

« International cooperation (OLAFO/CATIE, Rodale, USAID,
among others).

The system is structured around:
+ Long-term conditional rights (25-year renewable contracts);
« Strengthened local capacities and community enterprises;

« Formal regulatory frameworks combined with certification
mechanisms.

3.11. Integrated Interpretation: Socio-Ecological Transi-
tion
Overall, the results indicate that the MBR concession model

constitutes a socio-ecological transition characterized by:
From:

« Deforestation
« Tenure insecurity
« Rural poverty

« Weak governance
To:

« Forest conservation
« Defined resource rights
« Forest-based local economies

« Effective territorial governance

The transition reflects a systemic reconfiguration driven by
the alignment of incentives, institutional arrangements and local
capacities.

4. Discussion

The results obtained in this study confirm that the forest conces-
sion model of the Maya Biosphere Reserve (MBR) constitutes a
case highly consistent with contemporary approaches of socio-
ecological systems, polycentric governance and community forest
management. However, beyond its coherence with the existing
literature, the case provides additional elements that allow us
to deepen the understanding of the processes of institutional
transformation in complex tropical contexts.

First, the analysis shows that the performance of the model
cannot be explained by a single causal factor, but by the systemic
configuration of multiple interdependent components, as summa-
rized in Table 2. This configuration clearly reflects the structure of
a socio-ecological system (SES), where the interaction between re-
sources, actors, rules, incentives and capacities generates positive
feedback dynamics that favor the sustainability of the system.
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Table 2. Configuration of the socio-ecological system (SES) of the Maya Biosphere Reserve (MBR) of Guatemala.

SES Component Elements in MBR Function in the system Result

Resource Tropical forest (timber and non-timber) Ecological basis of the system Forest cover conservation

Actors Communities, CONAP, international cooperation Management, regulation and technical support Multi-level governance

Rules Concession contracts, management plans, FSC certi- Regulation of the use of the resource Sustainable management
fication

Incentives Forest revenues, access to markets Alignment of economic interests Reducing deforestation

Capabilities Community organizing, technical knowledge Implementation of forest management Operational efficiency

Interactions Multi-level coordination and learning System Adaptation Socio-ecological resilience

Table 3. Dimensions, indicators and implications of the forest concession model of the Maya Biosphere Reserve of Petén, Guatemala by analytical

dimension.

Dimension Key indicators Observed results Implications

Environmental Deforestation, forest cover, biodiver- Deforestation rates close to zero Validation of community forest management
sity as a conservation strategy

Socioeconomic Income, employment, social invest- Increased income, local employment, Poverty reduction and strengthening social
ment investment in community services capital

Institutional Governance, regulatory compliance, Organizational strengthening, com- Consolidation of polycentric governance
territorial control munity monitoring, multilevel artic-

ulation
Productive Forest production, value added, mar- Community Forest Enterprise Devel- Market insertion and economic sustainability

kets

opment, FSC Certification

In particular:

« It coincides with evidence showing that community partici-
pation reduces deforestation (Blackman et al., 2017).

« It reinforces the hypothesis that economic incentives are key
to conservation (Angelsen & Wunder, 2003).

« It validates the principles of polycentric governance (Ostrom,
2009).

Likewise, the case provides empirical evidence on the impor-
tance of institutional innovation processes as shown in Table 3
driven from the territory, rather than from centralized designs.

In this sense, the results observed in the MBR reinforce the
hypothesis put forward in the recent literature that sustainability
in tropical forest systems depends less on the restriction of access
to the resource and more on the quality of the institutional
arrangements that regulate its use. This finding is particularly
relevant, as it implicitly questions traditional approaches to
exclusionary conservation, showing that the inclusion of local
actors under regulated conditions can generate better results in
terms of conservation.

4.1. Systemic Nature of the Forest Concession Model

The findings confirm that the forest concession model in the MBR
cannot be explained through a single causal mechanism, but rather
as the outcome of a complex configuration of interdependent
socio-ecological components. This aligns with the socio-ecological
systems (SES) framework, which conceptualizes sustainability as
an emergent property arising from interactions among resources,
actors, institutions, and feedback mechanisms (Folke et al., 2021;
Ostrom, 2009).

In the MBR, conservation outcomes, particularly near-zero
deforestation rates, are associated with the combined effect of
clearly defined use rights, locally embedded governance structures,
economic incentives, and adaptive institutional arrangements,
rather than solely with legal protection or enforcement. This

30 [}

GJHSS-B

systemic configuration reinforces recent findings that emphasize
the importance of integrated institutional settings in sustaining
forest landscapes under pressure (CIFOR, 2025; FAO, 2025; Allen
et al., 2025; Behboudian et al., 2025).

4.2. Polycentric Governance, Power and Institutional
Coordination

The MBR concession system provides strong empirical support for
the theory of polycentric governance, demonstrating how multiple
centers of decision-making (communities, state institutions and
international actors) can interact to produce effective governance
outcomes (Ostrom, 2009; Gatto et al., 2022; Schlager, 2025).

Rather than generating fragmentation, the coexistence of these
actors enabled coordination, learning and adaptation across scales.
This finding is consistent with recent literature suggesting that
polycentric systems are particularly effective in managing com-
plex environmental challenges when supported by coordination
mechanisms, clear rules, and differentiated institutional capacities
(Kellner, 2024; Enberg, 2025).

However, recent advances in literature highlight that polycentric
governance must also be understood through the lens of power re-
lations. Morrison et al. (2019) emphasizes that power asymmetries
among actors can shape decision-making processes and influence
outcomes within polycentric systems. The MBR case suggests
that, while external actors (e.g., international cooperation) played
a critical role in initiating the model, the gradual strengthening
of community organizations helped rebalance power relations,
enabling more equitable governance outcomes.

Similarly, Djenontin and Larson (2025) highlight that effective
forest governance depends on the interaction between formal
institutions and locally embedded governance systems. The
MBR experience confirms this interaction, where state regulation,
community organization and external support converged to create
a functional governance arrangement.

Furthermore, Faboye (2024) emphasizes the role of hybrid
governance systems in which formal and informal authorities
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coexist and complement each other. This is particularly evident in
the MBR, where community norms and organizational structures
operate alongside formal regulatory frameworks, reinforcing
system effectiveness.

4.3. Community Forest Management as a Conservation
Strategy

The results reinforce the growing body of evidence positioning
community forest management (CFM) as a viable alternative to
exclusionary conservation models. In line with previous studies,
the MBR demonstrates that community-managed forests can
achieve equal or superior conservation outcomes compared to
strictly protected areas (Blackman et al., 2017; FAO, 2022; Ureta et
al., 2025; Shivani et al., 2022).

Importantly, the case highlights that the effectiveness of CFM
is not automatic, but contingent upon enabling conditions such
as tenure security, organizational capacity, market access and
institutional support (Kimengsi et al., 2023; Tiki et al., 2025). The
MBR experience illustrates how these factors can be combined
to create a functional governance system capable of controlling
deforestation and generating local benefits.

Moreover, the findings support recent international evidence
showing that participatory forest management contributes not only
to conservation outcomes, but also to livelihood improvements and
territorial governance (Ota et al., 2023; Sarun et al., 2025; Loomis
et al., 2024).

4.4. The Central Role of Economic Incentives

One of the most significant contributions of this study is the
empirical confirmation that economic incentives constitute a
structural pillar of conservation in tropical forest systems. The
MBR model demonstrates that conservation becomes viable when
local actors derive tangible benefits from maintaining the forest
standing.

This finding is consistent with the foundational work of An-
gelsen and Wunder (2003) and with more recent analyses empha-
sizing the role of forest-based value chains, ecosystem services,
and market integration in reducing deforestation pressures (World
Bank, 2025a; FAO, 2025; World Bank, 2025b).

However, the results also highlight that incentives must be
embedded within robust institutional frameworks. Without clear
rules and monitoring mechanisms, economic incentives may
lead to resource overexploitation rather than conservation. Thus,
the effectiveness of incentives depends on their interaction with
governance structures and tenure arrangements.

4.5. Institutional Innovation and Adaptive Governance

The MBR concession model represents a case of incremental insti-
tutional innovation, emerging from a process of experimentation,
adaptation, and learning rather than from a predefined policy
design (Mahoney & Thelen, 2010; Pascucci, 2025).

The model evolved through pilot experiences, scaling processes,
and the progressive incorporation of actors and institutional
arrangements. This adaptive pathway allowed the system to
respond to changing environmental, social and political conditions,
reinforcing its resilience.

Additionally, the interaction between formal institutions and
informal governance systems proved critical. This finding is
consistent with literature emphasizing that institutional comple-
mentarity (rather than institutional substitution) is key for effective
forest governance (Lopez-Vargas et al., 2023; Djenontin & Larson,
2025).

4.6. Territorial Governance and Control

A particularly relevant finding is the emergence of effective
territorial control exercised by community concessionaires. Unlike
centralized enforcement models, governance in the MBR is
grounded in continuous local presence, social legitimacy, and
aligned incentives.

This hybrid governance arrangement (combining state oversight
with community-based monitoring) has proven effective in pre-
venting illegal activities and maintaining forest cover. Similar
findings have been reported in other tropical contexts, where
community involvement enhances compliance and enforcement
capacity (Forest Declaration Assessment, 2025; Ureta et al., 2025;
Cooper et al., 2025).

4.7. Limitations and Enabling Conditions

Despite its success, the MBR model is not free from limitations.
Key constraints include:

« Dependence on international cooperation;
» High transaction and compliance costs;
« Uneven organizational capacities;

« Persistent external pressures such as agricultural expansion
and illegal activities.

These findings confirm that the model’s success depends on
specific enabling conditions, reinforcing the argument that com-
munity forest management systems require contextual adaptation
rather than direct replication (Kimengsi et al., 2023; Tiki et al.,
2025; Shumi et al., 2024).

4.8. Implications for Policy and Replicability
The MBR case provides several relevant lessons for forest policy:

« Conservation and production can be compatible under appro-
priate institutional arrangements;

« Conditional tenure rights are more effective than exclusionary
approaches in frontier contexts;

« Polycentric governance requires coordination and institu-
tional clarity;

« Economic incentives must be aligned with governance sys-
tems.

However, replicability should focus on underlying principles
(such as institutional alignment, tenure security and incentive
structures) rather than attempting to replicate the model as a fixed
blueprint.

5. Conclusions

This study analyzed the historical and institutional genesis of
the community forest concession model in the Maya Biosphere
Reserve (MBR), Guatemala, and assessed its coherence with con-
temporary frameworks of socio-ecological systems and polycentric
governance. The findings strongly support that the effectiveness
of the model is associated with the systemic interaction of institu-
tional arrangements, economic incentives, and local capacities.
First, the study demonstrates that the forest concession model
constitutes a successful example of socio-ecological transforma-
tion. The transition from a context of high deforestation, insecure
land tenure and weak governance toward a system characterized

VoLuME XXVI IssuE | VERsION | - 2026

| K



DETLEFSEN ET AL.

by forest conservation, defined use rights and effective territorial
governance reflects a structural reconfiguration of the relation-
ship between society and forest ecosystems. This transformation
highlights the importance of aligning incentives, institutions, and
local actors in the management of common-pool resources.

Second, the findings confirm that community forest manage-
ment can effectively reconcile conservation and development
objectives when supported by enabling conditions such as tenure
security, organizational capacity and access to markets. In the
MBR, the combination of conditional use rights, community
organization and forest-based economic activities has generated a
system in which conservation outcomes and local livelihoods are
mutually reinforcing.

Third, the study provides empirical support for polycentric gov-
ernance theory by demonstrating how multiple centers of decision-
making (local communities, state institutions and international
actors) can interact to produce effective governance outcomes.
However, the results also indicate that the effectiveness of such
arrangements depends on coordination mechanisms, institutional
clarity and shared objectives, rather than on the mere existence of
multiple actors.

Fourth, the analysis highlights the central role of economic
incentives in sustaining conservation outcomes. The MBR model
shows that forest conservation becomes viable when it is economi-
cally competitive with alternative land uses. At the same time, the
study underscores that incentives must be embedded within robust
institutional frameworks to prevent resource overexploitation and
ensure long-term sustainability.

Fifth, the study reveals that the forest concession model emerged
through a process of incremental institutional innovation rather
than through a predefined policy design. This adaptive trajectory
(characterized by experimentation, learning and gradual scaling)
was critical for the consolidation of the model and its capacity to
respond to changing socio-environmental conditions.

Despite its success, the model also faces important limitations,
including dependence on external support, uneven institutional
capacities and persistent external pressures on forest resources.
These findings suggest that the replication of the model requires
careful consideration of local conditions and cannot be achieved
through simple policy transfer.

Overall, the MBR concession model represents a relevant
empirical case demonstrating that conservation in tropical forest
landscapes is more effective when based on adaptive governance
systems that integrate local actors, economic incentives, and
multi-level institutional arrangements. The main contribution
of this study lies in showing how such configurations can emerge
and stabilize over time, offering valuable lessons for forest policy
and governance in other tropical regions facing similar challenges.
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# Introduction

Tropical deforestation remains one of the most critical global environmental challenges, with persistent losses of forest cover in biodiversity-rich regions (FAO, 2024). This phenomenon is closely associated with structural drivers such as rural poverty, agricultural frontier expansion and weak territorial governance, which together constrain the adoption of sustainable land-use practices (FAO, 2025a; FAO, 2025b; FAO, ILC & CIRAD, 2026; OECD et al., 2025). In Latin America, these dynamics are particularly pronounced in frontier regions characterized by insecure land tenure and limited state presence.

In response, a growing body of literature highlights community forest management as a viable pathway to reconcile conservation and rural development objectives (FAO, 2025; CIFOR, 2025). Evidence shows that some forests managed by local communities exhibit significantly lower deforestation rates compared to strictly protected areas lacking local engagement (Blackman et al., 2017; FAO, 2022), largely due to stronger territorial control and locally aligned incentives (World Bank, 2026). In the Maya Biosphere Reserve (MBR) of Guatemala, recent studies confirm that community forest concessions have maintained near-zero deforestation rates 25 - 30 years after de concessions model started while generating local income, employment and institutional strengthening (Stoian et al., 2018; Ureta et al., 2025; FAO, 2025).

These outcomes are consistent with contemporary theoretical frameworks, particularly socio-ecological systems (SES) and polycentric governance, which emphasize that sustainability emerges from the interaction of actors, rules, incentives and adaptive capacities across multiple levels (Ostrom, 2009; IPBES, 2025; CIFOR, 2025; Allen et al., 2025; Behboudian et al., 2025). In parallel, the literature underscores the importance of economic incentives (such as access to forest markets, value chains and ecosystem service mechanisms) in reducing pressure on forest resources, especially in contexts of rural poverty (Angelsen & Wunder, 2003; World Bank, 2025; FA0, 2025; Pascucci, 2025).

Despite this growing consensus, the emergence of successful community-based forest governance systems remains insufficiently understood from a historical and institutional perspective. In the case of the Maya Biosphere Reserve, the forest concession model did not result from a linear policy design, but rather from a complex process shaped by tensions between strict conservation approaches and sustainable use strategies, within a context of rural poverty, land tenure insecurity and agricultural expansion during the early 1990s (FAO, 2025; World Bank, 2025).

Unlike exclusionary conservation models, the MBR incorporated a multiple-use zoning scheme that enabled the development of forest concessions as an innovative governance mechanism within protected areas (CONAP, 2001). However, the operationalization of this model was initially driven by external actors, including the OLAFO Project (CATIE) and the Rodale/Center Maya initiative - in coordination with national institutions, contributing to the gradual consolidation of a community-based forest management system (CIFOR, 2025).

Against this background, this study aims to analyze the historical and institutional process that led to the emergence and consolidation of the community forest concession model in the Maya Biosphere Reserve (MBR), Guatemala, and to assess its coherence with contemporary frameworks of socio-ecological systems and polycentric governance, contributing to ongoing debates on how community-based forest management can effectively address deforestation in tropical socio-ecological systems. By doing so, the study provides insights relevant for policy design and for the adaptation of similar models in other tropical contexts under comparable structural conditions.

# Methodology

## Research Approach

This study adopts a qualitative research design based on a historical-institutional approach, suitable for analyzing long-term transformations in complex socio-ecological systems (Mahoney & Thelen, 2010). The case of the MBR is examined as a critical case of institutional innovation in tropical forest governance.

The analysis is grounded in the recognition that the forest concession model emerged under specific structural conditions, including rural poverty, insecure land tenure, agricultural frontier expansion and weak state presence, factors commonly associated with deforestation dynamics in tropical regions (Curtis et al., 2018; FAO, 2025; Shumi et al., 2024).

## Analytical Framework

The analytical framework integrates three interdependent dimensions that structure the interpretation of the forest concession process in the Maya Biosphere Reserve (MBR) (Figure 1).

These dimensions provide a systemic lens to analyze the interactions between ecological resources, institutional arrangements and socio-economic dynamics, enabling a comprehensive understanding of the model.

<figure>

<figcaption>Interdependent dimensions of the analytical framework for the forest concession process in the Maya Biosphere Reserve, Petén, Guatemala.</figcaption>
</figure>

The study is further guided by an integrated conceptual approach combining elements from socio-ecological systems (SEs), polycentric governance and community forest management (Figure 2). Rather than treating these as separate theoretical domains, they are operationalized as complementary analytical lenses to examine the interaction between actors, institutions and forest resources.

<figure>

<figcaption>Conceptual approaches applied to the forest concession process in Petén, Guatemala.</figcaption>
</figure>

This integrated framework enables the interpretation of the forest concession model as an adaptive institutional arrangement emerging from the interaction of rules, incentives, capacities, and actors.

## Research Design and Methods

The study is structured as an analytical case study, combining multiple methodological strategies:

- Systematic review of scientific literature on forest governance, socio-ecological systems and community forestry;

- Historical-documentary analysis to reconstruct the origin, design, and evolution of the concession model in the MBR;

- Comparative insights from international experiences to strengthen analytical generalization.

## Data Sources

The analysis is based on triangulation of multiple sources, including:

- Peer-reviewed scientific literature;

- Primary institutional documents related to the concession process;

- Technical reports from international organizations (e.g., FAO, CIFOR) and recent empirical and policy-oriented studies (Allen et al., 2025; Cooper et al., 2025);

- Empirical evidence on the performance of community forest concessions in the MBR.

This triangulation enhances the robustness and validity of the findings.

## Analytical Strategy

The case is analyzed as a long-term socio-ecological transition, in which outcomes related to forest conservation, governance and local livelihoods are understood as the result of dynamic interactions among structural conditions, institutional arrangements, and economic incentives.

From this perspective, the forest concession model is interpreted as an adaptive governance system, where conservation outcomes emerge from the alignment of incentives, rules, and local capacities within a multi-level institutional context.

Recent literature emphasizes that such systems must be analyzed through integrated approaches, where outcomes cannot be attributed to a single causal factor, but rather to the specific configuration of institutional arrangements and local capacities (Folke et al., 2021; FAO, 2025).

# Results

The analysis of the design and implementation of the forest concession model in the MBR reveals a profound socio-ecological transformation. The system transitioned from a context characterized by high deforestation, weak governance and insecure land tenure toward a structured model of sustainable forest management based on rights, multi-level governance, and economic incentives.

## Conceptual explanation of the model

### Origin of the concessions

As part of global efforts to recognize the importance of forest biodiversity, the government of Guatemala created the MBR to preserve these fragile and threatened ecosystems. In a relatively short period of time, a marked polarization emerged between the human populations that entered the protected area through the slash-and-burn process and the entities associated with the MBR, while the central government prioritized a restrictive conservation model that initially left aside the realities and needs of local human populations.

The environmental crisis in the MBR reached a critical threshold during the late 20th century, exacerbated by government-mandated activities that led to widespread forest loss through fire. Consequently, international agencies and non-governmental organizations provided technical and strategic support to state institutions, aiming to stabilize the land-use boundary and prevent further forest loss to agricultural expansion.

The forestry concession model originated as an experimental initiative in sustainable forest management with the San Miguel La Palotada community. Comprising 30 families, the community managed a 7,039-hectare domain characterized by the extraction of non-timber forest products (NTFPs), including chicle (*Manilkara zapota*), xate palm (*Chamaedorea* spp. - whose leaves are used internationally in decorative form) and allspice (*Pimenta dioica*). These activities were supplemented by subsistence-level grain cultivation and traditional hunting.

The experimental framework was further tested through the community of La Pasadita. Managing roughly 18,000 ha, this 70-family collective engaged in the same extraction of chicle, xate and allspice as San Miguel; however, it also featured an existing livestock component. The inclusion of cattle fattening within the concession’s boundaries marked a critical step in addressing the competition between forest conservation and traditional pastoral land uses.

This model of community concession implied the transfer of rights of use and decision-making from individuals to legally recognized collective entities and required compliance with a series of regulations, assigning the rights through renewable contracts of 25 years. To this end, the Conservation Project for Sustainable Development in Central America, popularly known as the OLAFO/CATIE Project, with donor funds from the Governments of Denmark, Norway and Sweden, and the executing entity CATIE (Tropical Agricultural Research and Higher Education Center), supported the efforts of the Government of Guatemala to create forest concessions in the Multi-Use Zone (MUZ) of the MBR.

Upon demonstrating that the community-based forest management model adhered to established sustainability standards, the National Council of Protected Areas (CONAP) formally granted the San Miguel La Palotada and La Pasadita concessions in 1994 and 1997, respectively. Following these successful pilots, CONAP authorized the scaling of the model to encompass approximately 500,000 hectares within the MUZ. Concurrently, USAID-Guatemala sanctioned a supporting forest concession program to facilitate management within the Maya Biosphere Reserve (MBR).

This has been one of the most serious attempts to formalize sustainable forest management in the region under community land tenure systems, albeit with limited rights.

### The Allocation Process for Forest Concessions

It included the recognition of the physical presence of the community and the use of the timber and non-timber resources of the forest. The families that were part of the concessionaire communities also had rights to practice small-scale agriculture and livestock through silvo-agricultural and silvopastoral systems, as well as hunting and fishing.

The criteria considered for granting concessions to the community members were to have a physical presence in the areas requested under concession and to guarantee the sustainable management of natural resources through a contract with CONAP. The minimum organizational model that was found to support the organizations of groups of people who were not communities was that of “associations”, which were not only easy to constitute administratively before the departmental government.

This figure of civil association served as the basic legal vehicle to provide legal personality to organized community groups, allowing them to comply with the administrative requirements necessary to formally sign concession contracts with the State.

The key steps to establish an association in Guatemala are those presented in Figure 3.

<figure>

<figcaption>Steps to form an association in Guatemala.</figcaption>
</figure>

While the “association” was formally registered, an informal community organization was used as a committee for the improvement of the place where they had invaded within the MBR; this as a basis for establishing the legal entity.

Once the concession contracts were acquired, they were formed as a broad scheme of conservation and sustainable development, with an essential role in the buffer zone of the protected areas.

The emerging regulatory framework for forest management introduced formal guidelines developed by the OLAFO Project and CONAP. These rules were fundamentally shaped by the principles of sustainable natural resource management.

Timber management rights within the concessions were formalized by the State and monitored by CONAP. To mitigate risks associated with the communities’ lack of technical forestry experience, the State reserved the right to rescind contracts if management standards were not met.

The above is represented in Figure 4.

<figure>

<figcaption>Initial and final conditions of the forest concession process for the Multiple Use Zone of the Maya Biosphere Reserve of Petén, Guatemala.</figcaption>
</figure>

An aspect that is worth highlighting is that community forest management under **the concession scheme was inspired by a modality of generating sustainable management of resources through community social participation, which followed social democratic principles of work.** Revenue from sustainable timber management was initially reinvested into essential local infrastructure, including access roads, health centers, communal stores, schools and potable water systems, fostering social development. As technical capacity and harvest volumes grew, communities transitioned toward industrial value-addition, expanding into the production and export of processed timber. Currently, other products with greater added value are already sold and the wood is sold dry and complying with the requirements of the international FSC (Forest Stewardship Council) certifier, with whom the community concessions of Petén work.

In this sense, the certification of sustainable forest management was based on international standards and was adopted as the official management standard. Therefore, the management plans of the concessions have support that guarantees their sustainable management at the international level, and imply general plans for 25 or more years, with five-year medium-term plans and annual operating plans. Likewise, as part of the awarding of the concessions, environmental impact studies were prepared, among others. Other requirements were subsequently added, such as the expansion of forest production to include a number of secondary timber species. In this way, the final design of the forestry concession model is shown in Figure 5.

<figure>

<figcaption>Final conceptual model of the forest concession system in the Maya Biosphere Reserve, Guatemala.</figcaption>
</figure>

## Transformation of initial structural conditions

The forest concession model emerged as a response to three critical structural problems:

### Land tenure insecurity

Prior to the implementation of the model, the absence of clear rights of use generated incentives for short-term exploitation, promoting processes of informal occupation, deforestation and speculative sale of land.

The introduction of forest concession contracts made it possible to:

- Establish conditional rights of use;

- Generate territorial security;

- Discourage the conversion of the forest to other uses.

This change was fundamental to reconfigure the incentives of local actors.

### Rural poverty and dependence on unsustainable practices

The communities depended mainly on subsistence systems based on slash-and-burn, which implied constant expansion of the agricultural frontier.

The concession model enabled the following outcomes:

- Diversify sources of income;

- Generate local employment;

- Replace extractive practices with sustainable forest management.

### Conflict of approaches in conservation

There was a strong tension between:

- Strict conservation (exclusion of communities);

- Sustainable use with an economic basis.

The concessions model partially resolved this tension through a hybrid scheme that integrated:

- Conservation;

- Production;

- Local governance.

These dynamics are detailed in Table 1.

| **Initial structural condition** | **Previous dynamics** | **Intervention of the concession model** | **Observed Result** |
|:---|:---|:---|:---|
| Insecurity of tenure | Informal occupation, speculative deforestation | Allocation of rights through concession contracts | Territorial security, and reduction of deforestation |
| Structural rural poverty | Slash-and-burn dependence | Forest income generation (timber and non-timber) | Economic diversification and reduced pressure on forest |
| Expansion of the agricultural frontier | Conversion from forest to agriculture | Economic incentives to keep the forest standing | Forest cover stabilization |
| Weak institutional presence | Lack of territorial control | State supervision (CONAP) and community monitoring | Effective territorial control |
| Conflict of approaches | Conservation vs. productive use | Hybrid model of sustainable use | Conservation-development integration |

Initial conditions, concession model interventions and results observed in the Multiple Use Zone of the Maya Biosphere Reserve, Guatemala.

## Analytical Structure of the Model

The concession model is supported by a diversified set of economic activities that link forest conservation with income generation. These include:

- Sustainable timber production (e.g., Swietenia macrophylla, Cedrela odorata) for national and international markets;

- Non-timber forest products such as xate (Chamaedorea spp.), chicle (Manilkara zapota) and allspice (Pimenta dioica);

- Agroforestry systems;

- Local value-added processing. These components constitute the economic foundation of the system, enabling the alignment of conservation incentives with local livelihoods (Ureta et al., 2025; Monroy Sagastume, 2025; Rodas et al., 2021; Stoian et al., 2018; Blackman et al., 2017).

## Governance Arrangement: Core of the Model

The forest concession system is structured around three interdependent pillars:

- Allocation of forest concessions;

- Conditional access to land tenure and forest resources for at least 25 years, renewable.

<!-- -->

- Community organization;

- Technical training;

- Implementation of sustainable forest management practices.

<!-- -->

- Approved management plans;

- State supervision (CONAP);

- Compliance with environmental and forestry regulations.

This configuration reflects a system of conditional tenure, where access to resources is contingent upon compliance with sustainability standards.

## Transformation of Structural Conditions

The concession model emerged as a response to three critical structural constraints:

### Land Tenure Insecurity

Prior to implementation, unclear tenure arrangements incentivized short-term resource extraction, land speculation and deforestation.

The introduction of concession contracts resulted in:

- Defined and conditional use rights;

- Increased tenure security;

- Reduced incentives for forest conversion.

### Rural Poverty and Unsustainable Practices

Local livelihoods were largely dependent on shifting cultivation (slash-and-burn), driving continuous agricultural expansion.

The concession model enabled:

- Income diversification;

- Local employment generation;

- Transition toward sustainable forest-based livelihoods.

### Conflict between Conservation Approaches

A fundamental tension existed between:

- Strict conservation (exclusionary approach);

- Productive use of forest resources.

The concession model partially resolved this conflict through a hybrid approach integrating conservation, production, and local governance.

## Environmental Outcomes

Environmental results represent one of the most robust findings of the study:

- Significant reduction in deforestation, with near-zero rates in concession areas;

- Maintenance of forest cover relative to non-concession areas;

- Conservation of biodiversity within managed landscapes.

These results demonstrate a transition from active degradation to functional conservation.

## Socioeconomic Outcomes

The model established a forest-based economic system that aligns conservation with livelihoods:

- Increased local income from timber and non-timber products;

- Employment generation within communities;

- Investment in public goods, including education, health, and infrastructure.

Importantly, benefits are both individual and collective, reinforcing social cohesion and institutional legitimacy.

## Governance and Institutional Outcomes

The concession model consolidated a polycentric governance system characterized by:

- Strengthened community organizations;

- Development of technical capacities;

- Implementation of formal rules and management systems;

- Multi-level coordination among communities, government and international actors.

A key outcome is effective territorial control, where communities actively engage in monitoring, enforcement and prevention of illegal activities.

## Productive System and Market Integration

The model established a productive system based on maintaining the forest standing, including:

- Sustainable timber harvesting;

- Non-timber forest product commercialization;

- Value-added processing;

- Forest certification (FSC).

This enabled:

- Integration into international markets;

- Increased economic value of forest resources;

- Stable incentives for conservation.

## Institutional Innovation

The concession model represents a complex institutional innovation emerging from the interaction of:

- State institutions (CONAP);

- Local communities;

- International cooperation (OLAFO/CATIE, Rodale, USAID, among others).

The system is structured around:

- Long-term conditional rights (25-year renewable contracts);

- Strengthened local capacities and community enterprises;

- Formal regulatory frameworks combined with certification mechanisms.

## Integrated Interpretation: Socio-Ecological Transition

Overall, the results indicate that the MBR concession model constitutes a socio-ecological transition characterized by:

**From:**

- Deforestation

- Tenure insecurity

- Rural poverty

- Weak governance

**To:**

- Forest conservation

- Defined resource rights

- Forest-based local economies

- Effective territorial governance

The transition reflects a systemic reconfiguration driven by the alignment of incentives, institutional arrangements and local capacities.

# Discussion

The results obtained in this study confirm that the forest concession model of the Maya Biosphere Reserve (MBR) constitutes a case highly consistent with contemporary approaches of socio-ecological systems, polycentric governance and community forest management. However, beyond its coherence with the existing literature, the case provides additional elements that allow us to deepen the understanding of the processes of institutional transformation in complex tropical contexts.

First, the analysis shows that the performance of the model cannot be explained by a single causal factor, but by the systemic configuration of multiple interdependent components, as summarized in Table 2. This configuration clearly reflects the structure of a socio-ecological system (SES), where the interaction between resources, actors, rules, incentives and capacities generates positive feedback dynamics that favor the sustainability of the system.

| **SES Component** | **Elements in MBR** | **Function in the system** | **Result** |
|:---|:---|:---|:---|
| **Resource** | Tropical forest (timber and non-timber) | Ecological basis of the system | Forest cover conservation |
| **Actors** | Communities, CONAP, international cooperation | Management, regulation and technical support | Multi-level governance |
| **Rules** | Concession contracts, management plans, FSC certification | Regulation of the use of the resource | Sustainable management |
| **Incentives** | Forest revenues, access to markets | Alignment of economic interests | Reducing deforestation |
| **Capabilities** | Community organizing, technical knowledge | Implementation of forest management | Operational efficiency |
| **Interactions** | Multi-level coordination and learning | System Adaptation | Socio-ecological resilience |

Configuration of the socio-ecological system (SES) of the Maya Biosphere Reserve (MBR) of Guatemala.

In particular:

- It coincides with evidence showing that community participation reduces deforestation (Blackman et al., 2017).

- It reinforces the hypothesis that economic incentives are key to conservation (Angelsen & Wunder, 2003).

- It validates the principles of polycentric governance (Ostrom, 2009).

Likewise, the case provides empirical evidence on the importance of institutional innovation processes as shown in Table 3 driven from the territory, rather than from centralized designs.

In this sense, the results observed in the MBR reinforce the hypothesis put forward in the recent literature that sustainability in tropical forest systems depends less on the restriction of access to the resource and more on the quality of the institutional arrangements that regulate its use. This finding is particularly relevant, as it implicitly questions traditional approaches to exclusionary conservation, showing that the inclusion of local actors under regulated conditions can generate better results in terms of conservation.

| **Dimension** | **Key indicators** | **Observed results** | **Implications** |
|:---|:---|:---|:---|
| Environmental | Deforestation, forest cover, biodiversity | Deforestation rates close to zero | Validation of community forest management as a conservation strategy |
| Socioeconomic | Income, employment, social investment | Increased income, local employment, investment in community services | Poverty reduction and strengthening social capital |
| Institutional | Governance, regulatory compliance, territorial control | Organizational strengthening, community monitoring, multilevel articulation | Consolidation of polycentric governance |
| Productive | Forest production, value added, markets | Community Forest Enterprise Development, FSC Certification | Market insertion and economic sustainability |

Dimensions, indicators and implications of the forest concession model of the Maya Biosphere Reserve of Petén, Guatemala by analytical dimension.

## Systemic Nature of the Forest Concession Model

The findings confirm that the forest concession model in the MBR cannot be explained through a single causal mechanism, but rather as the outcome of a complex configuration of interdependent socio-ecological components. This aligns with the socio-ecological systems (SES) framework, which conceptualizes sustainability as an emergent property arising from interactions among resources, actors, institutions, and feedback mechanisms (Folke et al., 2021; Ostrom, 2009).

In the MBR, conservation outcomes, particularly near-zero deforestation rates, are associated with the combined effect of clearly defined use rights, locally embedded governance structures, economic incentives, and adaptive institutional arrangements, rather than solely with legal protection or enforcement. This systemic configuration reinforces recent findings that emphasize the importance of integrated institutional settings in sustaining forest landscapes under pressure (CIFOR, 2025; FAO, 2025; Allen et al., 2025; Behboudian et al., 2025).

## Polycentric Governance, Power and Institutional Coordination

The MBR concession system provides strong empirical support for the theory of polycentric governance, demonstrating how multiple centers of decision-making (communities, state institutions and international actors) can interact to produce effective governance outcomes (Ostrom, 2009; Gatto et al., 2022; Schlager, 2025).

Rather than generating fragmentation, the coexistence of these actors enabled coordination, learning and adaptation across scales. This finding is consistent with recent literature suggesting that polycentric systems are particularly effective in managing complex environmental challenges when supported by coordination mechanisms, clear rules, and differentiated institutional capacities (Kellner, 2024; Enberg, 2025).

However, recent advances in literature highlight that polycentric governance must also be understood through the lens of power relations. Morrison et al. (2019) emphasizes that power asymmetries among actors can shape decision-making processes and influence outcomes within polycentric systems. The MBR case suggests that, while external actors (e.g., international cooperation) played a critical role in initiating the model, the gradual strengthening of community organizations helped rebalance power relations, enabling more equitable governance outcomes.

Similarly, Djenontin and Larson (2025) highlight that effective forest governance depends on the interaction between formal institutions and locally embedded governance systems. The MBR experience confirms this interaction, where state regulation, community organization and external support converged to create a functional governance arrangement.

Furthermore, Faboye (2024) emphasizes the role of hybrid governance systems in which formal and informal authorities coexist and complement each other. This is particularly evident in the MBR, where community norms and organizational structures operate alongside formal regulatory frameworks, reinforcing system effectiveness.

## Community Forest Management as a Conservation Strategy

The results reinforce the growing body of evidence positioning community forest management (CFM) as a viable alternative to exclusionary conservation models. In line with previous studies, the MBR demonstrates that community-managed forests can achieve equal or superior conservation outcomes compared to strictly protected areas (Blackman et al., 2017; FAO, 2022; Ureta et al., 2025; Shivani et al., 2022).

Importantly, the case highlights that the effectiveness of CFM is not automatic, but contingent upon enabling conditions such as tenure security, organizational capacity, market access and institutional support (Kimengsi et al., 2023; Tiki et al., 2025). The MBR experience illustrates how these factors can be combined to create a functional governance system capable of controlling deforestation and generating local benefits.

Moreover, the findings support recent international evidence showing that participatory forest management contributes not only to conservation outcomes, but also to livelihood improvements and territorial governance (Ota et al., 2023; Sarun et al., 2025; Loomis et al., 2024).

## The Central Role of Economic Incentives

One of the most significant contributions of this study is the empirical confirmation that economic incentives constitute a structural pillar of conservation in tropical forest systems. The MBR model demonstrates that conservation becomes viable when local actors derive tangible benefits from maintaining the forest standing.

This finding is consistent with the foundational work of Angelsen and Wunder (2003) and with more recent analyses emphasizing the role of forest-based value chains, ecosystem services, and market integration in reducing deforestation pressures (World Bank, 2025a; FAO, 2025; World Bank, 2025b).

However, the results also highlight that incentives must be embedded within robust institutional frameworks. Without clear rules and monitoring mechanisms, economic incentives may lead to resource overexploitation rather than conservation. Thus, the effectiveness of incentives depends on their interaction with governance structures and tenure arrangements.

## Institutional Innovation and Adaptive Governance

The MBR concession model represents a case of incremental institutional innovation, emerging from a process of experimentation, adaptation, and learning rather than from a predefined policy design (Mahoney & Thelen, 2010; Pascucci, 2025).

The model evolved through pilot experiences, scaling processes, and the progressive incorporation of actors and institutional arrangements. This adaptive pathway allowed the system to respond to changing environmental, social and political conditions, reinforcing its resilience.

Additionally, the interaction between formal institutions and informal governance systems proved critical. This finding is consistent with literature emphasizing that institutional complementarity (rather than institutional substitution) is key for effective forest governance (López-Vargas et al., 2023; Djenontin & Larson, 2025).

## Territorial Governance and Control

A particularly relevant finding is the emergence of effective territorial control exercised by community concessionaires. Unlike centralized enforcement models, governance in the MBR is grounded in continuous local presence, social legitimacy, and aligned incentives.

This hybrid governance arrangement (combining state oversight with community-based monitoring) has proven effective in preventing illegal activities and maintaining forest cover. Similar findings have been reported in other tropical contexts, where community involvement enhances compliance and enforcement capacity (Forest Declaration Assessment, 2025; Ureta et al., 2025; Cooper et al., 2025).

## Limitations and Enabling Conditions

Despite its success, the MBR model is not free from limitations. Key constraints include:

- Dependence on international cooperation;

- High transaction and compliance costs;

- Uneven organizational capacities;

- Persistent external pressures such as agricultural expansion and illegal activities.

These findings confirm that the model’s success depends on specific enabling conditions, reinforcing the argument that community forest management systems require contextual adaptation rather than direct replication (Kimengsi et al., 2023; Tiki et al., 2025; Shumi et al., 2024).

## Implications for Policy and Replicability

The MBR case provides several relevant lessons for forest policy:

- Conservation and production can be compatible under appropriate institutional arrangements;

- Conditional tenure rights are more effective than exclusionary approaches in frontier contexts;

- Polycentric governance requires coordination and institutional clarity;

- Economic incentives must be aligned with governance systems.

However, replicability should focus on underlying principles (such as institutional alignment, tenure security and incentive structures) rather than attempting to replicate the model as a fixed blueprint.

# Conclusions

This study analyzed the historical and institutional genesis of the community forest concession model in the Maya Biosphere Reserve (MBR), Guatemala, and assessed its coherence with contemporary frameworks of socio-ecological systems and polycentric governance. The findings strongly support that the effectiveness of the model is associated with the systemic interaction of institutional arrangements, economic incentives, and local capacities.

First, the study demonstrates that the forest concession model constitutes a successful example of socio-ecological transformation. The transition from a context of high deforestation, insecure land tenure and weak governance toward a system characterized by forest conservation, defined use rights and effective territorial governance reflects a structural reconfiguration of the relationship between society and forest ecosystems. This transformation highlights the importance of aligning incentives, institutions, and local actors in the management of common-pool resources.

Second, the findings confirm that community forest management can effectively reconcile conservation and development objectives when supported by enabling conditions such as tenure security, organizational capacity and access to markets. In the MBR, the combination of conditional use rights, community organization and forest-based economic activities has generated a system in which conservation outcomes and local livelihoods are mutually reinforcing.

Third, the study provides empirical support for polycentric governance theory by demonstrating how multiple centers of decision-making (local communities, state institutions and international actors) can interact to produce effective governance outcomes. However, the results also indicate that the effectiveness of such arrangements depends on coordination mechanisms, institutional clarity and shared objectives, rather than on the mere existence of multiple actors.

Fourth, the analysis highlights the central role of economic incentives in sustaining conservation outcomes. The MBR model shows that forest conservation becomes viable when it is economically competitive with alternative land uses. At the same time, the study underscores that incentives must be embedded within robust institutional frameworks to prevent resource overexploitation and ensure long-term sustainability.

Fifth, the study reveals that the forest concession model emerged through a process of incremental institutional innovation rather than through a predefined policy design. This adaptive trajectory (characterized by experimentation, learning and gradual scaling) was critical for the consolidation of the model and its capacity to respond to changing socio-environmental conditions.

Despite its success, the model also faces important limitations, including dependence on external support, uneven institutional capacities and persistent external pressures on forest resources. These findings suggest that the replication of the model requires careful consideration of local conditions and cannot be achieved through simple policy transfer.

Overall, the MBR concession model represents a relevant empirical case demonstrating that conservation in tropical forest landscapes is more effective when based on adaptive governance systems that integrate local actors, economic incentives, and multi-level institutional arrangements. The main contribution of this study lies in showing how such configurations can emerge and stabilize over time, offering valuable lessons for forest policy and governance in other tropical regions facing similar challenges.



     Global Journal of Human-Social Science  10.34257/GJHSSB255639 255639  Rethinking Forest Conservation: The Genesis and Evolution of Community Forest Concessions as a Socio-Ecological Governance Model in Guatemala’s Maya Biosphere Reserve   Dr. Guillermo Detlefsen gdetlef@catie.ac.cr  Dr. Sergio Ruano sruano47@hotmail.com  Dr. Adisedit Camacho adisedit@gmail.com  28 07 2026  This study analyzes the historical and institutional genesis of the community forest concessions model in the Maya Biosphere Reserve (MBR), Guatemala, as a case of socioecological transformation in tropical forest landscapes. Using a qualitative historicalinstitutional approach. The research integrates literature review, document analysis and comparative perspectives to examine how the model emerged in response to structural conditions of rural poverty, insecure land tenure, agricultural frontier expansion and weak state presence. The findings show that the concession system evolved as an adaptive governance arrangement that aligned conservation objectives with local livelihoods through the combination of conditional use rights, community organization and economic incentives derived from sustainable forest management. The results indicate that areas under community concessions have maintained near-zero deforestation rates while generating local income, strengthening territorial governance and promoting institutional learning across multiple scales. The study demonstrates that the effectiveness of the model is not attributable to a single factor, but to the interaction of socio-ecological components, including land tenure as a concession´s model, incentives, rules, capacities, and actors within a polycentric governance system. The case contributes to the literature by providing empirical evidence on how community-based forest management can reconcile conservation and development objectives. It also highlights key enabling conditions and limitations for policy design and replication in other tropical contexts.  Community sustainable forest management Institutional innovation Land tenure security Polycentric governance Rural livelihoods Socio-ecological systems Tropical deforestation   Introduction Tropical deforestation remains one of the most critical global environmental challenges, with persistent losses of forest cover in biodiversity-rich regions (FAO, 2024). This phenomenon is closely associated with structural drivers such as rural poverty, agricultural frontier expansion and weak territorial governance, which together constrain the adoption of sustainable land-use practices (FAO, 2025a; FAO, 2025b; FAO, ILC & CIRAD, 2026; OECD et al., 2025). In Latin America, these dynamics are particularly pronounced in frontier regions characterized by insecure land tenure and limited state presence. In response, a growing body of literature highlights community forest management as a viable pathway to reconcile conservation and rural development objectives (FAO, 2025; CIFOR, 2025). Evidence shows that some forests managed by local communities exhibit significantly lower deforestation rates compared to strictly protected areas lacking local engagement (Blackman et al., 2017; FAO, 2022), largely due to stronger territorial control and locally aligned incentives (World Bank, 2026). In the Maya Biosphere Reserve (MBR) of Guatemala, recent studies confirm that community forest concessions have maintained near-zero deforestation rates 25 - 30 years after de concessions model started while generating local income, employment and institutional strengthening (Stoian et al., 2018; Ureta et al., 2025; FAO, 2025). These outcomes are consistent with contemporary theoretical frameworks, particularly socio-ecological systems (SES) and polycentric governance, which emphasize that sustainability emerges from the interaction of actors, rules, incentives and adaptive capacities across multiple levels (Ostrom, 2009; IPBES, 2025; CIFOR, 2025; Allen et al., 2025; Behboudian et al., 2025). In parallel, the literature underscores the importance of economic incentives (such as access to forest markets, value chains and ecosystem service mechanisms) in reducing pressure on forest resources, especially in contexts of rural poverty (Angelsen & Wunder, 2003; World Bank, 2025; FA0, 2025; Pascucci, 2025). Despite this growing consensus, the emergence of successful community-based forest governance systems remains insufficiently understood from a historical and institutional perspective. In the case of the Maya Biosphere Reserve, the forest concession model did not result from a linear policy design, but rather from a complex process shaped by tensions between strict conservation approaches and sustainable use strategies, within a context of rural poverty, land tenure insecurity and agricultural expansion during the early 1990s (FAO, 2025; World Bank, 2025). Unlike exclusionary conservation models, the MBR incorporated a multiple-use zoning scheme that enabled the development of forest concessions as an innovative governance mechanism within protected areas (CONAP, 2001). However, the operationalization of this model was initially driven by external actors, including the OLAFO Project (CATIE) and the Rodale/Center Maya initiative - in coordination with national institutions, contributing to the gradual consolidation of a community-based forest management system (CIFOR, 2025). Against this background, this study aims to analyze the historical and institutional process that led to the emergence and consolidation of the community forest concession model in the Maya Biosphere Reserve (MBR), Guatemala, and to assess its coherence with contemporary frameworks of socio-ecological systems and polycentric governance, contributing to ongoing debates on how community-based forest management can effectively address deforestation in tropical socio-ecological systems. By doing so, the study provides insights relevant for policy design and for the adaptation of similar models in other tropical contexts under comparable structural conditions.  Methodology  Research Approach This study adopts a qualitative research design based on a historical-institutional approach, suitable for analyzing long-term transformations in complex socio-ecological systems (Mahoney & Thelen, 2010). The case of the MBR is examined as a critical case of institutional innovation in tropical forest governance. The analysis is grounded in the recognition that the forest concession model emerged under specific structural conditions, including rural poverty, insecure land tenure, agricultural frontier expansion and weak state presence, factors commonly associated with deforestation dynamics in tropical regions (Curtis et al., 2018; FAO, 2025; Shumi et al., 2024).  Analytical Framework The analytical framework integrates three interdependent dimensions that structure the interpretation of the forest concession process in the Maya Biosphere Reserve (MBR) (Figure 1). These dimensions provide a systemic lens to analyze the interactions between ecological resources, institutional arrangements and socio-economic dynamics, enabling a comprehensive understanding of the model. <figure> <figcaption>Interdependent dimensions of the analytical framework for the forest concession process in the Maya Biosphere Reserve, Petén, Guatemala.</figcaption>
</figure> The study is further guided by an integrated conceptual approach combining elements from socio-ecological systems (SEs), polycentric governance and community forest management (Figure 2). Rather than treating these as separate theoretical domains, they are operationalized as complementary analytical lenses to examine the interaction between actors, institutions and forest resources. <figure> <figcaption>Conceptual approaches applied to the forest concession process in Petén, Guatemala.</figcaption>
</figure> This integrated framework enables the interpretation of the forest concession model as an adaptive institutional arrangement emerging from the interaction of rules, incentives, capacities, and actors.  Research Design and Methods The study is structured as an analytical case study, combining multiple methodological strategies: - Systematic review of scientific literature on forest governance, socio-ecological systems and community forestry; - Historical-documentary analysis to reconstruct the origin, design, and evolution of the concession model in the MBR; - Comparative insights from international experiences to strengthen analytical generalization.  Data Sources The analysis is based on triangulation of multiple sources, including: - Peer-reviewed scientific literature; - Primary institutional documents related to the concession process; - Technical reports from international organizations (e.g., FAO, CIFOR) and recent empirical and policy-oriented studies (Allen et al., 2025; Cooper et al., 2025); - Empirical evidence on the performance of community forest concessions in the MBR. This triangulation enhances the robustness and validity of the findings.  Analytical Strategy The case is analyzed as a long-term socio-ecological transition, in which outcomes related to forest conservation, governance and local livelihoods are understood as the result of dynamic interactions among structural conditions, institutional arrangements, and economic incentives. From this perspective, the forest concession model is interpreted as an adaptive governance system, where conservation outcomes emerge from the alignment of incentives, rules, and local capacities within a multi-level institutional context. Recent literature emphasizes that such systems must be analyzed through integrated approaches, where outcomes cannot be attributed to a single causal factor, but rather to the specific configuration of institutional arrangements and local capacities (Folke et al., 2021; FAO, 2025).  Results The analysis of the design and implementation of the forest concession model in the MBR reveals a profound socio-ecological transformation. The system transitioned from a context characterized by high deforestation, weak governance and insecure land tenure toward a structured model of sustainable forest management based on rights, multi-level governance, and economic incentives.  Conceptual explanation of the model  Origin of the concessions As part of global efforts to recognize the importance of forest biodiversity, the government of Guatemala created the MBR to preserve these fragile and threatened ecosystems. In a relatively short period of time, a marked polarization emerged between the human populations that entered the protected area through the slash-and-burn process and the entities associated with the MBR, while the central government prioritized a restrictive conservation model that initially left aside the realities and needs of local human populations. The environmental crisis in the MBR reached a critical threshold during the late 20th century, exacerbated by government-mandated activities that led to widespread forest loss through fire. Consequently, international agencies and non-governmental organizations provided technical and strategic support to state institutions, aiming to stabilize the land-use boundary and prevent further forest loss to agricultural expansion. The forestry concession model originated as an experimental initiative in sustainable forest management with the San Miguel La Palotada community. Comprising 30 families, the community managed a 7,039-hectare domain characterized by the extraction of non-timber forest products (NTFPs), including chicle (*Manilkara zapota*), xate palm (*Chamaedorea* spp. - whose leaves are used internationally in decorative form) and allspice (*Pimenta dioica*). These activities were supplemented by subsistence-level grain cultivation and traditional hunting. The experimental framework was further tested through the community of La Pasadita. Managing roughly 18,000 ha, this 70-family collective engaged in the same extraction of chicle, xate and allspice as San Miguel; however, it also featured an existing livestock component. The inclusion of cattle fattening within the concession’s boundaries marked a critical step in addressing the competition between forest conservation and traditional pastoral land uses. This model of community concession implied the transfer of rights of use and decision-making from individuals to legally recognized collective entities and required compliance with a series of regulations, assigning the rights through renewable contracts of 25 years. To this end, the Conservation Project for Sustainable Development in Central America, popularly known as the OLAFO/CATIE Project, with donor funds from the Governments of Denmark, Norway and Sweden, and the executing entity CATIE (Tropical Agricultural Research and Higher Education Center), supported the efforts of the Government of Guatemala to create forest concessions in the Multi-Use Zone (MUZ) of the MBR. Upon demonstrating that the community-based forest management model adhered to established sustainability standards, the National Council of Protected Areas (CONAP) formally granted the San Miguel La Palotada and La Pasadita concessions in 1994 and 1997, respectively. Following these successful pilots, CONAP authorized the scaling of the model to encompass approximately 500,000 hectares within the MUZ. Concurrently, USAID-Guatemala sanctioned a supporting forest concession program to facilitate management within the Maya Biosphere Reserve (MBR). This has been one of the most serious attempts to formalize sustainable forest management in the region under community land tenure systems, albeit with limited rights.  The Allocation Process for Forest Concessions It included the recognition of the physical presence of the community and the use of the timber and non-timber resources of the forest. The families that were part of the concessionaire communities also had rights to practice small-scale agriculture and livestock through silvo-agricultural and silvopastoral systems, as well as hunting and fishing. The criteria considered for granting concessions to the community members were to have a physical presence in the areas requested under concession and to guarantee the sustainable management of natural resources through a contract with CONAP. The minimum organizational model that was found to support the organizations of groups of people who were not communities was that of “associations”, which were not only easy to constitute administratively before the departmental government. This figure of civil association served as the basic legal vehicle to provide legal personality to organized community groups, allowing them to comply with the administrative requirements necessary to formally sign concession contracts with the State. The key steps to establish an association in Guatemala are those presented in Figure 3. <figure> <figcaption>Steps to form an association in Guatemala.</figcaption>
</figure> While the “association” was formally registered, an informal community organization was used as a committee for the improvement of the place where they had invaded within the MBR; this as a basis for establishing the legal entity. Once the concession contracts were acquired, they were formed as a broad scheme of conservation and sustainable development, with an essential role in the buffer zone of the protected areas. The emerging regulatory framework for forest management introduced formal guidelines developed by the OLAFO Project and CONAP. These rules were fundamentally shaped by the principles of sustainable natural resource management. Timber management rights within the concessions were formalized by the State and monitored by CONAP. To mitigate risks associated with the communities’ lack of technical forestry experience, the State reserved the right to rescind contracts if management standards were not met. The above is represented in Figure 4. <figure> <figcaption>Initial and final conditions of the forest concession process for the Multiple Use Zone of the Maya Biosphere Reserve of Petén, Guatemala.</figcaption>
</figure> An aspect that is worth highlighting is that community forest management under **the concession scheme was inspired by a modality of generating sustainable management of resources through community social participation, which followed social democratic principles of work.** Revenue from sustainable timber management was initially reinvested into essential local infrastructure, including access roads, health centers, communal stores, schools and potable water systems, fostering social development. As technical capacity and harvest volumes grew, communities transitioned toward industrial value-addition, expanding into the production and export of processed timber. Currently, other products with greater added value are already sold and the wood is sold dry and complying with the requirements of the international FSC (Forest Stewardship Council) certifier, with whom the community concessions of Petén work. In this sense, the certification of sustainable forest management was based on international standards and was adopted as the official management standard. Therefore, the management plans of the concessions have support that guarantees their sustainable management at the international level, and imply general plans for 25 or more years, with five-year medium-term plans and annual operating plans. Likewise, as part of the awarding of the concessions, environmental impact studies were prepared, among others. Other requirements were subsequently added, such as the expansion of forest production to include a number of secondary timber species. In this way, the final design of the forestry concession model is shown in Figure 5. <figure> <figcaption>Final conceptual model of the forest concession system in the Maya Biosphere Reserve, Guatemala.</figcaption>
</figure>  Transformation of initial structural conditions The forest concession model emerged as a response to three critical structural problems:  Land tenure insecurity Prior to the implementation of the model, the absence of clear rights of use generated incentives for short-term exploitation, promoting processes of informal occupation, deforestation and speculative sale of land. The introduction of forest concession contracts made it possible to: - Establish conditional rights of use; - Generate territorial security; - Discourage the conversion of the forest to other uses. This change was fundamental to reconfigure the incentives of local actors.  Rural poverty and dependence on unsustainable practices The communities depended mainly on subsistence systems based on slash-and-burn, which implied constant expansion of the agricultural frontier. The concession model enabled the following outcomes: - Diversify sources of income; - Generate local employment; - Replace extractive practices with sustainable forest management.  Conflict of approaches in conservation There was a strong tension between: - Strict conservation (exclusion of communities); - Sustainable use with an economic basis. The concessions model partially resolved this tension through a hybrid scheme that integrated: - Conservation; - Production; - Local governance. These dynamics are detailed in Table 1. | **Initial structural condition** | **Previous dynamics** | **Intervention of the concession model** | **Observed Result** |
|:---|:---|:---|:---|
| Insecurity of tenure | Informal occupation, speculative deforestation | Allocation of rights through concession contracts | Territorial security, and reduction of deforestation |
| Structural rural poverty | Slash-and-burn dependence | Forest income generation (timber and non-timber) | Economic diversification and reduced pressure on forest |
| Expansion of the agricultural frontier | Conversion from forest to agriculture | Economic incentives to keep the forest standing | Forest cover stabilization |
| Weak institutional presence | Lack of territorial control | State supervision (CONAP) and community monitoring | Effective territorial control |
| Conflict of approaches | Conservation vs. productive use | Hybrid model of sustainable use | Conservation-development integration | Initial conditions, concession model interventions and results observed in the Multiple Use Zone of the Maya Biosphere Reserve, Guatemala.  Analytical Structure of the Model The concession model is supported by a diversified set of economic activities that link forest conservation with income generation. These include: - Sustainable timber production (e.g., Swietenia macrophylla, Cedrela odorata) for national and international markets; - Non-timber forest products such as xate (Chamaedorea spp.), chicle (Manilkara zapota) and allspice (Pimenta dioica); - Agroforestry systems; - Local value-added processing. These components constitute the economic foundation of the system, enabling the alignment of conservation incentives with local livelihoods (Ureta et al., 2025; Monroy Sagastume, 2025; Rodas et al., 2021; Stoian et al., 2018; Blackman et al., 2017).  Governance Arrangement: Core of the Model The forest concession system is structured around three interdependent pillars: - Allocation of forest concessions; - Conditional access to land tenure and forest resources for at least 25 years, renewable. <!-- --> - Community organization; - Technical training; - Implementation of sustainable forest management practices. <!-- --> - Approved management plans; - State supervision (CONAP); - Compliance with environmental and forestry regulations. This configuration reflects a system of conditional tenure, where access to resources is contingent upon compliance with sustainability standards.  Transformation of Structural Conditions The concession model emerged as a response to three critical structural constraints:  Land Tenure Insecurity Prior to implementation, unclear tenure arrangements incentivized short-term resource extraction, land speculation and deforestation. The introduction of concession contracts resulted in: - Defined and conditional use rights; - Increased tenure security; - Reduced incentives for forest conversion.  Rural Poverty and Unsustainable Practices Local livelihoods were largely dependent on shifting cultivation (slash-and-burn), driving continuous agricultural expansion. The concession model enabled: - Income diversification; - Local employment generation; - Transition toward sustainable forest-based livelihoods.  Conflict between Conservation Approaches A fundamental tension existed between: - Strict conservation (exclusionary approach); - Productive use of forest resources. The concession model partially resolved this conflict through a hybrid approach integrating conservation, production, and local governance.  Environmental Outcomes Environmental results represent one of the most robust findings of the study: - Significant reduction in deforestation, with near-zero rates in concession areas; - Maintenance of forest cover relative to non-concession areas; - Conservation of biodiversity within managed landscapes. These results demonstrate a transition from active degradation to functional conservation.  Socioeconomic Outcomes The model established a forest-based economic system that aligns conservation with livelihoods: - Increased local income from timber and non-timber products; - Employment generation within communities; - Investment in public goods, including education, health, and infrastructure. Importantly, benefits are both individual and collective, reinforcing social cohesion and institutional legitimacy.  Governance and Institutional Outcomes The concession model consolidated a polycentric governance system characterized by: - Strengthened community organizations; - Development of technical capacities; - Implementation of formal rules and management systems; - Multi-level coordination among communities, government and international actors. A key outcome is effective territorial control, where communities actively engage in monitoring, enforcement and prevention of illegal activities.  Productive System and Market Integration The model established a productive system based on maintaining the forest standing, including: - Sustainable timber harvesting; - Non-timber forest product commercialization; - Value-added processing; - Forest certification (FSC). This enabled: - Integration into international markets; - Increased economic value of forest resources; - Stable incentives for conservation.  Institutional Innovation The concession model represents a complex institutional innovation emerging from the interaction of: - State institutions (CONAP); - Local communities; - International cooperation (OLAFO/CATIE, Rodale, USAID, among others). The system is structured around: - Long-term conditional rights (25-year renewable contracts); - Strengthened local capacities and community enterprises; - Formal regulatory frameworks combined with certification mechanisms.  Integrated Interpretation: Socio-Ecological Transition Overall, the results indicate that the MBR concession model constitutes a socio-ecological transition characterized by: **From:** - Deforestation - Tenure insecurity - Rural poverty - Weak governance **To:** - Forest conservation - Defined resource rights - Forest-based local economies - Effective territorial governance The transition reflects a systemic reconfiguration driven by the alignment of incentives, institutional arrangements and local capacities.  Discussion The results obtained in this study confirm that the forest concession model of the Maya Biosphere Reserve (MBR) constitutes a case highly consistent with contemporary approaches of socio-ecological systems, polycentric governance and community forest management. However, beyond its coherence with the existing literature, the case provides additional elements that allow us to deepen the understanding of the processes of institutional transformation in complex tropical contexts. First, the analysis shows that the performance of the model cannot be explained by a single causal factor, but by the systemic configuration of multiple interdependent components, as summarized in Table 2. This configuration clearly reflects the structure of a socio-ecological system (SES), where the interaction between resources, actors, rules, incentives and capacities generates positive feedback dynamics that favor the sustainability of the system. | **SES Component** | **Elements in MBR** | **Function in the system** | **Result** |
|:---|:---|:---|:---|
| **Resource** | Tropical forest (timber and non-timber) | Ecological basis of the system | Forest cover conservation |
| **Actors** | Communities, CONAP, international cooperation | Management, regulation and technical support | Multi-level governance |
| **Rules** | Concession contracts, management plans, FSC certification | Regulation of the use of the resource | Sustainable management |
| **Incentives** | Forest revenues, access to markets | Alignment of economic interests | Reducing deforestation |
| **Capabilities** | Community organizing, technical knowledge | Implementation of forest management | Operational efficiency |
| **Interactions** | Multi-level coordination and learning | System Adaptation | Socio-ecological resilience | Configuration of the socio-ecological system (SES) of the Maya Biosphere Reserve (MBR) of Guatemala. In particular: - It coincides with evidence showing that community participation reduces deforestation (Blackman et al., 2017). - It reinforces the hypothesis that economic incentives are key to conservation (Angelsen & Wunder, 2003). - It validates the principles of polycentric governance (Ostrom, 2009). Likewise, the case provides empirical evidence on the importance of institutional innovation processes as shown in Table 3 driven from the territory, rather than from centralized designs. In this sense, the results observed in the MBR reinforce the hypothesis put forward in the recent literature that sustainability in tropical forest systems depends less on the restriction of access to the resource and more on the quality of the institutional arrangements that regulate its use. This finding is particularly relevant, as it implicitly questions traditional approaches to exclusionary conservation, showing that the inclusion of local actors under regulated conditions can generate better results in terms of conservation. | **Dimension** | **Key indicators** | **Observed results** | **Implications** |
|:---|:---|:---|:---|
| Environmental | Deforestation, forest cover, biodiversity | Deforestation rates close to zero | Validation of community forest management as a conservation strategy |
| Socioeconomic | Income, employment, social investment | Increased income, local employment, investment in community services | Poverty reduction and strengthening social capital |
| Institutional | Governance, regulatory compliance, territorial control | Organizational strengthening, community monitoring, multilevel articulation | Consolidation of polycentric governance |
| Productive | Forest production, value added, markets | Community Forest Enterprise Development, FSC Certification | Market insertion and economic sustainability | Dimensions, indicators and implications of the forest concession model of the Maya Biosphere Reserve of Petén, Guatemala by analytical dimension.  Systemic Nature of the Forest Concession Model The findings confirm that the forest concession model in the MBR cannot be explained through a single causal mechanism, but rather as the outcome of a complex configuration of interdependent socio-ecological components. This aligns with the socio-ecological systems (SES) framework, which conceptualizes sustainability as an emergent property arising from interactions among resources, actors, institutions, and feedback mechanisms (Folke et al., 2021; Ostrom, 2009). In the MBR, conservation outcomes, particularly near-zero deforestation rates, are associated with the combined effect of clearly defined use rights, locally embedded governance structures, economic incentives, and adaptive institutional arrangements, rather than solely with legal protection or enforcement. This systemic configuration reinforces recent findings that emphasize the importance of integrated institutional settings in sustaining forest landscapes under pressure (CIFOR, 2025; FAO, 2025; Allen et al., 2025; Behboudian et al., 2025).  Polycentric Governance, Power and Institutional Coordination The MBR concession system provides strong empirical support for the theory of polycentric governance, demonstrating how multiple centers of decision-making (communities, state institutions and international actors) can interact to produce effective governance outcomes (Ostrom, 2009; Gatto et al., 2022; Schlager, 2025). Rather than generating fragmentation, the coexistence of these actors enabled coordination, learning and adaptation across scales. This finding is consistent with recent literature suggesting that polycentric systems are particularly effective in managing complex environmental challenges when supported by coordination mechanisms, clear rules, and differentiated institutional capacities (Kellner, 2024; Enberg, 2025). However, recent advances in literature highlight that polycentric governance must also be understood through the lens of power relations. Morrison et al. (2019) emphasizes that power asymmetries among actors can shape decision-making processes and influence outcomes within polycentric systems. The MBR case suggests that, while external actors (e.g., international cooperation) played a critical role in initiating the model, the gradual strengthening of community organizations helped rebalance power relations, enabling more equitable governance outcomes. Similarly, Djenontin and Larson (2025) highlight that effective forest governance depends on the interaction between formal institutions and locally embedded governance systems. The MBR experience confirms this interaction, where state regulation, community organization and external support converged to create a functional governance arrangement. Furthermore, Faboye (2024) emphasizes the role of hybrid governance systems in which formal and informal authorities coexist and complement each other. This is particularly evident in the MBR, where community norms and organizational structures operate alongside formal regulatory frameworks, reinforcing system effectiveness.  Community Forest Management as a Conservation Strategy The results reinforce the growing body of evidence positioning community forest management (CFM) as a viable alternative to exclusionary conservation models. In line with previous studies, the MBR demonstrates that community-managed forests can achieve equal or superior conservation outcomes compared to strictly protected areas (Blackman et al., 2017; FAO, 2022; Ureta et al., 2025; Shivani et al., 2022). Importantly, the case highlights that the effectiveness of CFM is not automatic, but contingent upon enabling conditions such as tenure security, organizational capacity, market access and institutional support (Kimengsi et al., 2023; Tiki et al., 2025). The MBR experience illustrates how these factors can be combined to create a functional governance system capable of controlling deforestation and generating local benefits. Moreover, the findings support recent international evidence showing that participatory forest management contributes not only to conservation outcomes, but also to livelihood improvements and territorial governance (Ota et al., 2023; Sarun et al., 2025; Loomis et al., 2024).  The Central Role of Economic Incentives One of the most significant contributions of this study is the empirical confirmation that economic incentives constitute a structural pillar of conservation in tropical forest systems. The MBR model demonstrates that conservation becomes viable when local actors derive tangible benefits from maintaining the forest standing. This finding is consistent with the foundational work of Angelsen and Wunder (2003) and with more recent analyses emphasizing the role of forest-based value chains, ecosystem services, and market integration in reducing deforestation pressures (World Bank, 2025a; FAO, 2025; World Bank, 2025b). However, the results also highlight that incentives must be embedded within robust institutional frameworks. Without clear rules and monitoring mechanisms, economic incentives may lead to resource overexploitation rather than conservation. Thus, the effectiveness of incentives depends on their interaction with governance structures and tenure arrangements.  Institutional Innovation and Adaptive Governance The MBR concession model represents a case of incremental institutional innovation, emerging from a process of experimentation, adaptation, and learning rather than from a predefined policy design (Mahoney & Thelen, 2010; Pascucci, 2025). The model evolved through pilot experiences, scaling processes, and the progressive incorporation of actors and institutional arrangements. This adaptive pathway allowed the system to respond to changing environmental, social and political conditions, reinforcing its resilience. Additionally, the interaction between formal institutions and informal governance systems proved critical. This finding is consistent with literature emphasizing that institutional complementarity (rather than institutional substitution) is key for effective forest governance (López-Vargas et al., 2023; Djenontin & Larson, 2025).  Territorial Governance and Control A particularly relevant finding is the emergence of effective territorial control exercised by community concessionaires. Unlike centralized enforcement models, governance in the MBR is grounded in continuous local presence, social legitimacy, and aligned incentives. This hybrid governance arrangement (combining state oversight with community-based monitoring) has proven effective in preventing illegal activities and maintaining forest cover. Similar findings have been reported in other tropical contexts, where community involvement enhances compliance and enforcement capacity (Forest Declaration Assessment, 2025; Ureta et al., 2025; Cooper et al., 2025).  Limitations and Enabling Conditions Despite its success, the MBR model is not free from limitations. Key constraints include: - Dependence on international cooperation; - High transaction and compliance costs; - Uneven organizational capacities; - Persistent external pressures such as agricultural expansion and illegal activities. These findings confirm that the model’s success depends on specific enabling conditions, reinforcing the argument that community forest management systems require contextual adaptation rather than direct replication (Kimengsi et al., 2023; Tiki et al., 2025; Shumi et al., 2024).  Implications for Policy and Replicability The MBR case provides several relevant lessons for forest policy: - Conservation and production can be compatible under appropriate institutional arrangements; - Conditional tenure rights are more effective than exclusionary approaches in frontier contexts; - Polycentric governance requires coordination and institutional clarity; - Economic incentives must be aligned with governance systems. However, replicability should focus on underlying principles (such as institutional alignment, tenure security and incentive structures) rather than attempting to replicate the model as a fixed blueprint.  Conclusions This study analyzed the historical and institutional genesis of the community forest concession model in the Maya Biosphere Reserve (MBR), Guatemala, and assessed its coherence with contemporary frameworks of socio-ecological systems and polycentric governance. The findings strongly support that the effectiveness of the model is associated with the systemic interaction of institutional arrangements, economic incentives, and local capacities. First, the study demonstrates that the forest concession model constitutes a successful example of socio-ecological transformation. The transition from a context of high deforestation, insecure land tenure and weak governance toward a system characterized by forest conservation, defined use rights and effective territorial governance reflects a structural reconfiguration of the relationship between society and forest ecosystems. This transformation highlights the importance of aligning incentives, institutions, and local actors in the management of common-pool resources. Second, the findings confirm that community forest management can effectively reconcile conservation and development objectives when supported by enabling conditions such as tenure security, organizational capacity and access to markets. In the MBR, the combination of conditional use rights, community organization and forest-based economic activities has generated a system in which conservation outcomes and local livelihoods are mutually reinforcing. Third, the study provides empirical support for polycentric governance theory by demonstrating how multiple centers of decision-making (local communities, state institutions and international actors) can interact to produce effective governance outcomes. However, the results also indicate that the effectiveness of such arrangements depends on coordination mechanisms, institutional clarity and shared objectives, rather than on the mere existence of multiple actors. Fourth, the analysis highlights the central role of economic incentives in sustaining conservation outcomes. The MBR model shows that forest conservation becomes viable when it is economically competitive with alternative land uses. At the same time, the study underscores that incentives must be embedded within robust institutional frameworks to prevent resource overexploitation and ensure long-term sustainability. Fifth, the study reveals that the forest concession model emerged through a process of incremental institutional innovation rather than through a predefined policy design. This adaptive trajectory (characterized by experimentation, learning and gradual scaling) was critical for the consolidation of the model and its capacity to respond to changing socio-environmental conditions. Despite its success, the model also faces important limitations, including dependence on external support, uneven institutional capacities and persistent external pressures on forest resources. These findings suggest that the replication of the model requires careful consideration of local conditions and cannot be achieved through simple policy transfer. Overall, the MBR concession model represents a relevant empirical case demonstrating that conservation in tropical forest landscapes is more effective when based on adaptive governance systems that integrate local actors, economic incentives, and multi-level institutional arrangements. The main contribution of this study lies in showing how such configurations can emerge and stabilize over time, offering valuable lessons for forest policy and governance in other tropical regions facing similar challenges.

