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Abstract 
The rapid depletion of forest ecosystems worldwide has led to an increasing need 

for sustainable forest management practices. One promising approach to 

incentivize conservation efforts is the implementation of Payment for Ecosystem 

Services (PES) programs. PES aims to financially reward individuals or 

communities who provide ecological services, such as maintaining forest cover, 

conserving biodiversity, and improving water quality. Despite growing interest in 

PES, its effectiveness as a tool for sustainable forest management remains an area 

of active research. This study aims to evaluate the effectiveness of PES programs 

in promoting sustainable forest management and enhancing the livelihoods of local 

communities. Specifically, the research examines the impact of PES on forest 

conservation practices, economic benefits for participants, and the long-term 

sustainability of forest ecosystems. A mixed-methods approach was used, 

combining both qualitative and quantitative data. Surveys were conducted with 150 

households involved in PES programs across three forest regions. In-depth 

interviews with local stakeholders, including forest managers, government 

officials, and community leaders, were also carried out. Data was analyzed using 

descriptive statistics and thematic analysis to assess the outcomes of PES 

programs. The findings suggest that PES programs have led to increased forest 

conservation efforts, improved local livelihoods, and greater awareness of 

ecosystem services. However, challenges such as inadequate funding, lack of 

technical support, and limited participation of marginalized groups were identified 

as barriers to full program effectiveness. PES programs can be a viable tool for 

sustainable forest management, provided that they are properly funded, inclusive, 

and supported by strong governance frameworks. Long-term success will depend 

on overcoming existing challenges and ensuring equitable participation. 
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INTRODUCTION 

Sustainable forest management (SFM) has become a critical priority in the face of 

escalating environmental challenges, including deforestation, biodiversity loss, and climate 

change (Sanyal & Dasgupta, 2025). Forest ecosystems provide a range of essential services, 

such as carbon sequestration, water filtration, and habitat for biodiversity. However, the 

degradation of forests continues at an alarming rate, driven by both legal and illegal logging, 

land conversion for agriculture, and insufficient governance mechanisms (Maza-Maza et al., 

2025). Addressing these threats requires innovative approaches that balance ecological 

preservation with local economic development. 

One such approach is Payment for Ecosystem Services (PES), a market-based instrument 

that compensates landowners or communities for maintaining or enhancing ecosystem services 

(Keerthika et al., 2025). PES schemes have been implemented in various parts of the world, 

particularly in regions where forest ecosystems are under threat (Kassun et al., 2025). These 

programs typically involve compensating individuals or communities for the preservation of 

forest areas that provide critical ecosystem services, such as carbon storage, watershed 

protection, or biodiversity conservation. 

PES has gained popularity as a tool to incentivize sustainable practices, especially in 

developing countries where forest-dependent communities often face economic hardship 

(Leimona et al., 2023). By directly linking financial rewards to the conservation of natural 

resources, PES aims to align economic incentives with environmental goals (Truffer et al., 

2025). Several successful PES programs have been implemented globally, such as the Costa 

Rican PES program, which has been widely regarded as a model for integrating environmental 

conservation with economic development. 

The effectiveness of PES in fostering sustainable forest management has been the subject 

of growing academic interest (Le & Shinjo, 2025). Studies have highlighted that PES can lead 

to improved forest cover, increased community engagement in conservation, and enhanced 

biodiversity protection (Sedmák et al., 2025). In addition, PES programs are seen as a means to 

generate alternative income streams for local communities, reducing reliance on destructive 

activities like logging and agriculture. 

Despite the positive outcomes associated with PES, challenges persist in scaling these 

programs (Hernández-Blanco et al., 2025). Issues such as inadequate funding, weak 

governance structures, and the need for robust monitoring and evaluation mechanisms have 

been identified as major barriers to the long-term success of PES initiatives (Bremer et al., 

2023). Furthermore, the ability of PES to produce lasting impacts on forest ecosystems is still 

debated, as the programs often face difficulties in ensuring that conservation efforts are 

sustained over time. 

A comprehensive understanding of how PES contributes to sustainable forest 

management requires a nuanced exploration of both the benefits and limitations of these 

programs (Hertegård & Widmark, 2025). While there is evidence of positive outcomes, much 

remains to be learned about the conditions under which PES can be most effective (Bicudo da 

Silva et al., 2025). Understanding these dynamics will be essential for enhancing the design 

and implementation of PES schemes in different contexts. 

Despite the growing implementation of PES programs, there remain several gaps in our 

understanding of their true impact on sustainable forest management (Malik et al., 2025). One 

of the key unknowns is the long-term effectiveness of PES in maintaining forest conservation 

practices. While short-term successes are often reported, the sustainability of these practices 

once financial incentives are withdrawn or reduced remains unclear (Zhao et al., 2025). More 

research is needed to understand how PES programs can ensure enduring environmental 

benefits. 

Another gap in the literature concerns the socio-economic impacts of PES on local 

communities (Mir & Brouwer, 2025). While some studies highlight the positive effects of PES 
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on livelihoods, there is limited research on how these programs affect social equity within 

communities (Alerasoul et al., 2025). Issues such as unequal access to PES benefits, exclusion 

of marginalized groups, and potential conflicts over resource use rights need further 

examination to assess whether PES truly promotes social justice alongside environmental 

conservation. 

Additionally, the role of governance and institutional support in the success of PES 

programs remains underexplored (Zandebasiri et al., 2025). Many PES schemes are 

implemented in regions with weak governance structures, raising questions about how these 

programs can be effectively managed and monitored in the absence of strong institutions (de 

Mendonça et al., 2025). Understanding the governance frameworks that enable successful PES 

programs could provide valuable insights for scaling and improving these initiatives. 

Finally, there is a lack of research on the integration of PES with other conservation and 

development policies (Mandal & Ramu, 2024). In many cases, PES programs operate in 

isolation from broader land-use management strategies. Understanding how PES can 

complement or align with other environmental policies, such as protected area management, 

agroforestry, or carbon credit systems, is crucial for maximizing its potential to contribute to 

sustainable forest management. 

Filling these gaps is critical for improving the effectiveness of PES programs as tools for 

sustainable forest management (Nuñez Godoy & Pienaar, 2023). Addressing the long-term 

sustainability of PES is essential to ensure that forest ecosystems receive continuous protection 

beyond the duration of initial funding or contracts. This requires a deeper investigation into the 

behavioral and institutional factors that influence the persistence of conservation practices once 

external incentives are reduced (Wei et al., 2024). By exploring these factors, researchers can 

help design PES schemes that provide more stable and enduring benefits to both the 

environment and local communities. 

Examining the socio-economic dimensions of PES will allow for a more equitable 

approach to forest conservation (Takahashi et al., 2024). By investigating how PES programs 

impact social equity, the research can identify ways to ensure that marginalized groups are not 

excluded from the benefits of conservation programs (Rakuasa et al., 2024). This can lead to 

the development of policies that ensure PES is inclusive and promotes community 

participation, fostering a more just distribution of resources and opportunities. 

Finally, exploring the role of governance in PES will inform the design of stronger, more 

effective institutional frameworks that can support these programs in the long term (Alves et 

al., 2024). Understanding which governance structures are most conducive to successful PES 

implementation will enable policymakers to build capacity and strengthen institutions at local, 

regional, and national levels (Muhammad et al., 2023). This can facilitate better monitoring, 

greater transparency, and more effective enforcement of PES agreements, ensuring that these 

programs achieve their environmental and socio-economic objectives. 

 

RESEARCH METHOD 

Research Design 

This study employs a mixed-methods research design, combining both quantitative and 

qualitative approaches to assess the effectiveness of Payment for Ecosystem Services (PES) 

programs in promoting sustainable forest management. The quantitative component focuses on 

analyzing the economic and environmental impacts of PES programs through surveys and 

secondary data analysis, while the qualitative component seeks to understand the socio-cultural 

and governance factors that influence the success of these programs through interviews and 

focus group discussions. This design allows for a comprehensive understanding of the 

multifaceted impacts of PES on forest conservation and community livelihoods. 
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Research Target/Subject 

The research subject consists of households and stakeholders involved in PES programs 

in three forest regions: one located in a tropical rain forest, one in a temperate forest area, and 

one in a forest region with a mix of agroforestry systems. A total of 300 households, 100 from 

each region, were selected for survey participation. The sample was stratified to ensure a 

representative distribution of participants across different demographic factors, such as age, 

gender, and income level. In addition to the household surveys, key informant interviews were 

conducted with 15 local government officials, 10 forest managers, and 12 community leaders 

involved in the PES schemes. The combination of household participants and key informants 

allows for a broad perspective on the impacts of PES. 

Research Procedure 

Data collection took place over a six-month period, beginning with a pilot study in one 

region to test the effectiveness of the survey instruments and interview guides. Following the 

pilot, the full-scale survey was administered to the selected households in the three forest 

regions. Surveys were conducted in person by trained enumerators to ensure accurate data 

collection, with participants given the option to complete the survey in their preferred language 

(Wineland et al., 2023). Key informant interviews were conducted in-person and recorded with 

the consent of the interviewees. All interviews were transcribed and coded for thematic 

analysis. Secondary data, including program reports and monitoring records, were reviewed to 

assess the environmental performance of the PES programs. After data collection, statistical 

analysis was performed on the survey data to identify trends and correlations, while the 

qualitative data was analyzed thematically to uncover key themes related to governance, social 

equity, and program effectiveness. 

Instruments, and Data Collection Techniques 

The primary data collection instrument was a structured questionnaire designed to 

capture both quantitative and qualitative data on participants' experiences with PES. The 

questionnaire included sections on household demographics, income levels, participation in 

PES activities, perceptions of the environmental impacts, and socio-economic changes 

resulting from the program. For qualitative data, semi-structured interview guides were used to 

conduct in-depth interviews with stakeholders. These interviews aimed to explore the 

governance structures, challenges, and successes of PES programs from the perspective of local 

authorities, forest managers, and community leaders. Additionally, secondary data from 

existing program reports and monitoring records were analyzed to evaluate the environmental 

outcomes of PES programs. 

Data Analysis Technique 

Quantitative data were analyzed using statistical methods to examine trends and 

correlations. Qualitative data underwent thematic analysis to identify key patterns related to 

governance, social equity, and program effectiveness. This integrative analysis supports 

comprehensive evaluation of program outcomes. 

 

RESULTS AND DISCUSSION 

The dataset analyzed in this study includes both primary survey data collected from 300 

households involved in PES programs and secondary data from program reports. The 

households were categorized based on their participation in the PES program (e.g., active 

participants, non-participants, and previous participants). The secondary data, obtained from 

government and NGO program records, includes information on forest cover changes, carbon 

sequestration rates, and the amount of financial payments disbursed over a five-year period. 
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Table 1 summarizes the distribution of PES payments across the three forest regions and the 

corresponding changes in forest cover. 

 

Table 1. Distribution of PES Payments and Corresponding Forest Cover Changes Across Three 

Forest Regions 

Forest 

Region 

Numbe

r of 

Househ

olds 

(Active 

Partici

pants) 

Number 

of 

Househo

lds 

(Non-

Particip

ants) 

Number 

of 

Househo

lds 

(Previou

s 

Particip

ants) 

Average 

Annual 

PES 

Payment 

(USD) 

Total PES 

Payments 

Disbursed 

(5 years, 

USD) 

Forest 

Cover 

Change 

(%) 

Carbon 

Sequestra

tion Rate 

(tons CO2 

per year) 

Region 1 100 50 30 200 1,000,000 12% 50 

Region 2 80 60 40 150 800,000 5% 30 

Region 3 120 30 20 250 1,500,000 8% 45 

 

This table summarizes the distribution of PES payments, household participation 

categories, and the corresponding changes in forest cover and carbon sequestration rates for 

each forest region, based on both primary and secondary data. The data presented in the table is 

for illustration purposes based on the original text you provided. 

 
Figure 1. Effectvienes of Finansial Incentives in Fores Conservation 

 

The primary data collected shows that 75% of the respondents in active PES programs 

reported receiving regular payments, while 85% of these participants indicated an improvement 

in forest conservation practices since their involvement in the program. However, only 35% of 

non-participants claimed to engage in conservation activities, suggesting that financial 

incentives are a strong motivator for adoption of sustainable forest management practices. The 

secondary data confirms a notable increase in forest cover in PES-active regions, with an 

average increase of 10% over the past five years, compared to only a 2% increase in non-PES 

regions. This demonstrates the effectiveness of financial incentives in promoting conservation 

behaviors. 

The survey data also revealed a significant variation in household income levels across 

the three forest regions. In Region 1, where PES payments were relatively higher, 60% of 

households reported an increase in income as a direct result of participation, with an average 

annual income increase of 15%. In Region 2, where PES payments were lower, only 40% of 

households saw an increase, and the average income rise was only 5%. Table 2 presents the 

income changes by region and shows the correlation between the amount of PES payment and 

the extent of income improvement. Here’s a sample table based on the provided text: 
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Table 2. Household Income Changes by Region and Correlation with PES Payments 

Forest Region 
PES Payments 

(USD/year) 

Percentage of 

Households 

with Income 

Increase 

Average 

Annual Income 

Increase (%) 

Correlation 

with PES 

Payments 

Region 1 High 60% 15% 
Strong positive 

correlation 

Region 2 Moderate 40% 5% 

Moderate 

positive 

correlation 

Region 3 High 70% 12% 
Strong positive 

correlation 

This table summarizes the household income changes in relation to PES payments across 

the three forest regions, highlighting the percentage of households reporting an increase in 

income and the average income growth by region. It also includes the correlation between the 

amount of PES payment and the extent of income improvement, with higher payments 

generally linked to greater income increases. 

Inferential statistical analysis was performed to examine the relationship between PES 

payments and both forest conservation outcomes and household income. A Pearson correlation 

test indicated a significant positive correlation (r = 0.75, p < 0.05) between the amount of PES 

payments received and the improvement in forest cover, confirming that higher payments are 

linked to more significant conservation outcomes. Similarly, a regression analysis showed that 

the amount of PES payment was a significant predictor of household income (β = 0.68, p < 

0.01), indicating that financial incentives have a direct impact on improving the economic well-

being of participants. These findings are summarized in Table 3. Here’s a sample table based 

on the provided statistical results: 

Table 3. Inferential Analysis of the Relationship Between PES Payments,  

Forest Conservation, and Household Income 

Analysis 

Type 

Variable 

1 

Variable 

 2 

Correlation/Statistic 

(r/β) 

Significance 

Level (p-

value) 

Interpretation 

Pearson 

Correlation 

PES 

Payments 

Forest Cover 

Improvement 
r = 0.75 p < 0.05 

Significant 

positive 

correlation: 

higher PES 

payments are 

linked to 

greater 

improvements 

in forest cover. 

Regression 

Analysis 

PES 

Payments 

Household 

Income 
β = 0.68 p < 0.01 

Significant 

positive 

impact: PES 

payments are a 

significant 

predictor of 

increased 

household 

income. 
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This table summarizes the results from the inferential statistical analysis, indicating 

significant correlations and regression coefficients that link PES payments to both forest 

conservation and household income improvement. The interpretation column briefly describes 

the implications of each result. 

The analysis revealed a strong relationship between PES payments and both 

environmental and economic benefits. Active participants in PES programs tended to report 

more significant improvements in both forest management practices and household economic 

conditions compared to non-participants. The data suggests that regions with higher PES 

payment rates not only experienced better forest cover but also had a higher percentage of 

households reporting income increases. This relationship emphasizes the dual benefits of PES, 

where financial incentives drive both ecological sustainability and economic development. 

A case study from Region 1, where PES payments were higher and participation rates 

were strong, illustrates the positive impacts of PES programs. In this region, 80% of the 

households involved in PES reported adopting sustainable land-use practices, such as 

agroforestry and reduced logging, in exchange for regular payments. Additionally, the 

community-based management approach in this region has resulted in stronger social cohesion, 

with 90% of participants reporting increased collaboration and trust among community 

members in managing forest resources. These outcomes align with the findings from the 

broader survey, which showed that PES programs foster both environmental and social 

benefits. 

 

 
Figure 2. Positive  Impact of PES Program 

 

The success of the PES program in Region 1 can be attributed to several factors. The 

relatively high payment rates were crucial in motivating participants to adopt sustainable 

practices, while the involvement of local governance structures played a key role in ensuring 

effective program implementation (Segura-Millán & Perez-Verdin, 2023). The community 

based approach, where local leaders and stakeholders were actively involved in program 

management, helped build trust and participation. This case study highlights the importance of 

integrating local knowledge and governance into PES design, ensuring that the programs are 

tailored to the specific needs and circumstances of the community. 

The results of this study demonstrate that PES programs can be an effective tool for 

promoting both sustainable forest management and improved livelihoods. Financial incentives 

provide a strong motivator for forest conservation practices, while also generating economic 

benefits for participating households. However, the effectiveness of PES is contingent upon the 

adequacy of payments and the involvement of local governance systems in program 

implementation. These findings suggest that well-designed PES programs, which are properly 

funded and involve local stakeholders, can achieve long-term ecological and socio-economic 

benefits. Further research is needed to examine how PES can be adapted to different regional 

contexts and how challenges such as equity and sustainability can be addressed. 
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The results of this study demonstrate that Payment for Ecosystem Services (PES) 

programs can have a positive impact on both forest conservation and local livelihoods. Active 

participants in PES programs reported improved forest cover and adopted more sustainable 

land-use practices. Financial incentives were found to be a key motivator for these conservation 

behaviors, with significant improvements in both environmental outcomes and household 

incomes. The study also revealed a strong relationship between the amount of PES payments 

and the effectiveness of these programs, with higher payments leading to more substantial 

gains in forest conservation and better economic conditions for participants. 

These findings align with, but also expand upon, existing research on PES. Previous 

studies, such as those in Costa Rica and Mexico, have highlighted the effectiveness of PES in 

promoting forest conservation by offering financial incentives (Damaševičius & Maskeliūnas, 

2025). However, this study contributes new insights by exploring the dual benefits of PES: its 

impact on both environmental sustainability and local economic development. While other 

studies have primarily focused on the environmental outcomes of PES, this research 

emphasizes the significant socio-economic benefits for participating households (Ringier et al., 

2025). Furthermore, this study identifies the importance of governance structures and local 

community involvement, which have often been underexplored in previous research. 

The findings suggest that PES programs are more than just a financial tool for 

conservation—they also act as a catalyst for community development and social cohesion 

(Chizmar et al., 2025). The positive correlation between PES payments and increased forest 

cover highlights the potential for PES to address both ecological degradation and poverty in 

rural areas (Jackson et al., 2025). This suggests that PES is not just an environmental policy 

tool but also a means of fostering broader socio-economic well-being. The results also signify 

the importance of tailoring PES schemes to the specific needs and conditions of local 

communities to maximize both environmental and social outcomes. 

The implications of these findings are significant for policymakers and conservation 

practitioners (Gupta et al., 2026). The study underscores the need for well-designed PES 

programs that offer adequate financial incentives and involve local communities in decision-

making processes. It also highlights the potential for PES to serve as a model for integrating 

environmental conservation with sustainable development goals. Given the challenges of 

deforestation and ecosystem degradation worldwide, PES could be a key strategy for 

promoting sustainable forest management, particularly in regions where traditional 

conservation approaches have fallen short (Garcia et al., 2025). However, ensuring the long-

term success of PES will require continued investment, adaptive management, and the 

inclusion of marginalized groups in the program design. 

The findings reflect the inherent power of financial incentives to influence conservation 

behaviors, particularly when the payments are substantial enough to alter economic decision-

making. The relationship between higher PES payments and greater forest conservation 

suggests that financial motivations are a key driver of environmental outcomes (Berhanu et al., 

2025). The success of PES in improving household income further supports the hypothesis that 

PES can contribute to poverty alleviation while simultaneously achieving conservation goals. 

Additionally, the involvement of local governance and community-based management 

structures likely contributed to the effectiveness of the PES programs, as these factors enhance 

program legitimacy and encourage broad-based participation. 

Moving forward, further research is needed to explore the long-term sustainability of 

PES programs, particularly after financial incentives decrease or are removed (Gorain et al., 

2025). Future studies should also investigate the potential barriers to broader participation in 

PES, particularly among marginalized groups, and explore how governance structures can be 

strengthened to improve program outcomes. Additionally, examining the integration of PES 

with other conservation strategies, such as protected areas or agroforestry, will provide 

valuable insights into how PES can be used in conjunction with other tools for sustainable 
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forest management. Ultimately, these steps will help to refine PES as a tool for achieving both 

environmental sustainability and socio-economic development on a global scale. 

 

CONCLUSION 

The most significant finding of this study is the dual role of Payment for Ecosystem 

Services (PES) in both forest conservation and socio-economic development. While much of 

the existing literature on PES has primarily focused on its environmental impact, this research 

highlights the substantial socio-economic benefits for participating households. The results 

show that PES programs not only contribute to increased forest cover but also improve 

household incomes, thereby addressing both ecological and poverty-related challenges. This 

finding is particularly notable in regions where PES payments are linked to community-based 

governance, which enhances local engagement and ensures the sustainability of conservation 

efforts. 

This research contributes to the academic literature by providing a comprehensive, 

mixed-methods analysis of PES programs, combining both qualitative and quantitative data to 

assess their environmental, economic, and social impacts. The study introduces a nuanced 

understanding of PES, emphasizing the importance of local governance structures and 

community participation in ensuring the success of these programs. By employing a cross-

regional approach, this study also enriches the existing knowledge base by comparing PES 

outcomes across different socio-economic and ecological contexts. This multidimensional 

analysis provides valuable insights into the design and implementation of PES schemes, 

offering a more holistic perspective on their potential as a tool for sustainable forest 

management. 

One limitation of this study is its focus on a relatively small sample of three forest 

regions, which may limit the generalizability of the findings to other geographical or cultural 

contexts. Additionally, the research primarily relies on self-reported data from household 

surveys, which may introduce biases related to perception and recall. Future research should 

explore broader, more diverse samples, including regions with varying governance structures 

and ecological challenges. Further studies could also examine the long-term impacts of PES, 

particularly after financial incentives are reduced or phased out, to assess the sustainability of 

conservation behaviors over time. Investigating the potential for integrating PES with other 

conservation mechanisms, such as carbon trading or agroforestry, could also provide new 

insights into how PES can be optimized in combination with other strategies for achieving 

sustainable forest management. 
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