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Payments for ecosystem services (PES) is widely employed in various settings;
however, in what contexts and whether PES programs achieve their objectives by
improving local livelihoods and conservation goals is still being debated. This
dissertation assessed the impact of the Payments for Forest Environmental Service
(PFES) policy on financial, natural and institutional capitals in order to respond to the
critical question on whether and how much the PFES policy has contributed to poverty
reduction and ecological enhancement. A case study from Vietnam known as the PFES
policy was used as the basis for an in-depth empirical study. Mixed methods, including
propensity score matching of data on 725 systematic randomly selected households in
Quang Nam and Thua Thien Hue provinces, data from the General Statistics Office and
Landsat, and institutional data from 28 provincial forest protection and development
funds in Vietnam were analyzed in this study to assess the impacts of the PFES policy
after eight years of implementation.
The research findings imply that the PFES policy has some positive effects on
financial, natural and institutional impacts for different study groups. In terms of
financial capital, the study found that poor households involved in PFES have slightly
higher income than what they would have had they not participated in PFES. The
difference in total income between poor households with and without PFES, however,
was statistically insignificant, while the income of non-poor households with PFES was
significantly higher than those without PFES. In addition, PFES households have more
consumption expenditure for their daily living and better access to loans from various
microfinance sources compared to those without PFES. In terms of natural capital, the
PFES policy likely resulted in slight changes in forest cover and reduced natural forest
loss between the pre-PFES and PFES periods. Institutionally, the study found that the
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PFES policy has resulted in positive impacts on institutional capital, which was
evaluated by the changes in legislative documents and the decline trend of forest
violations, as well as the strengthened institutional capacity building, and the improved
distribution of PFES revenue. In terms of effectiveness, efficiency and equity of the
PFES policy, mixed results were found. While the PFES policy is effective in delivering
its outcomes, there is still not enough strong evidence to prove that the PFES policy is
efficient and equitable due to the limitations of this study. The findings of this study
contribute to designing future PFES policies to better serve target groups as well as
harmonize social and natural capital.
Keywords: financial capital, natural capital, institutional capital, livelihood,
payments for forest environmental services, propensity score matching.
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CHAPTER 1

INTRODUCTION

1.1 Background
Vietnam is widely considered a development success story. The country has
made significant progress in its socio-economic development, mostly as a result of the
political and economic reforms (Đổi Mới) launched in 1986. In the last three decades,
Vietnam has changed from one of the poorest countries in the world, with a per capita
income of around USD100 in the late 1980s, to achieving lower-middle income status
in 2015, with a per capita income of approximately USD 2,100 (World Bank, 2016;
OECD, 2014). Vietnam’s per capita GDP growth has been among the fastest in the
world, averaging 6.4 percent per year in the 2000s. Social outcomes have also
improved significantly nationwide. The poverty headcount in Vietnam fell from 58%
in the early 1990s to 14.5% in 2008 (OECD, 2014).
Forests play an important role in supporting livelihood activities by providing
diverse ecological, financial, and social services (Chaudhury, 2009: 122). The total
global forest areas in 1990 in the world were 4,128 million ha and this was reduced to
3,999 million ha by 2015, with a change from 31.6 percent in 1990 to 30.6 percent in
2015. The world saw a net loss of some 129 million ha of forest during the same
period (1990-2015), representing a net loss rate of 0.13 percent per year (FAO, 2016).
A recent report of the United Nations on the Global Assessment of Biodiversity and
Ecosystem Services acknowledged that 75 percent of the earth’s land-based
environment is influenced by human actions. Land degradation has negatively
declined the productivity of 23 percent of the global land surface, and nearly US$600
billion in annual global crops are exposed to pollinator loss and 100-300 million
people are in danger from floods and hurricanes due to the loss of coastal habitats
(IPBES, 2019).
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Vietnam has a natural area of over 33.12 million ha. The government of
Vietnam (GoV) planned to increase forest cover up to 42 to 43 percent by 2010 and to
47 percent by 2020 (GoV, 2007). The forest land area is distributed mainly in the
mountainous and hilly areas of the country, where 25 million people from different
ethnic groups earn their income, with 20 to 40 percent of annual income coming from
forests (FSIV, 2009).
In the last decades, deforestation and forest degradation have occurred
throughout the country due to illegal logging practices, poor management practices,
and inappropriate restoration strategies (Joao S. de Queiroz, 2013). Further, forest
cover has declined from 72 percent in 1909 to 35.8 percent in 2003. Over 1,600 ha of
forest are cut down annually in Vietnam (GSO, 2016). The most serious deforestation
has been found in the Central Highlands and Mekong River Delta regions, where a
large proportion of forests have been cut and converted into industrial trees and
aquaculture. Additionally, about 10,000 hectares of forest have been destroyed by fire
due to “slash and burn” agriculture practiced by ethnic groups in the uplands and
mountainous areas in last two decades (GSO, 2016).
According the study on Baseline Assessments for Low Emission Land Use
Planning and to Support Development of REDD+ conducted by the Hue University of
Agriculture and Forestry (HUAF) in 2018, the total natural forest areas were reduced
by 28,409 ha during the period of 2005-2010 in Quang Nam (QN) province. QN also
had 47,045 ha of degraded forest. Additionally, more than 9,231 ha of the evergreen
broadleaf forest was lost during this period. In Thua Thien Hue (TTH), although the
natural forest area increased by 4,247 ha, the evergreen broadleaf forest was reduced
by 15,840 ha, and the province had 48,635.3 ha of degraded forest (HUAF, 2018)
The GoV has made great efforts to protect and improve forest the resources,
and various national programs and activities related to forest development and
protection have been implemented. These programs are the Government’s Program of
Restoration and Replantation of Five Million Hectares of Forest (Program 661), the
National Program on ‘Greening the Barren Hills’ (Program 327), the closing forest
gate policy, and the control of illegal activities and forest certification. However,
achievements have been limited to only some parts of Vietnam, while significant
losses of forests have led to loss of biological services (FAO, 2007).
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In order to address the emerging problems, payments for environmental/
ecosystem services (PES) could be one of the potential solutions. PES is a multifaceted term that has quite a few definitions. Among these definitions, however,
Wunder, a scientist from the Center for International Forestry Research (CIFOR),
defines PES as “(1) a voluntary transaction where (2) a well-defined ecosystem
service (ES) or (a land-use likely to secure that service) (3) is being ‘bought’ by a
(minimum one) ES buyer (4) from a (minimum one) ES provider (5) if and only if the
ES provider secures ES provision (conditionality)” (Wunder, 2005a: 3). He later
refined his definition by contending that “PES schemes are voluntary transactions
between service users and service providers that are conditional on agreed rules of
natural resource management for generating offsite services” (Wunder, 2015: 241).
Although this definition has been widely used recently, very limited PES programs
have achieved these standards (Muradian, Corbera, Pascual, Kosoy, & May, 2010;
Porras, Grieg-Gran, & Neves, 2008; Sommerville, Jones, & Milner-Gulland 2009).
The GoV has applied the approach of PES to address its problems. In 2008,
Decision No. 380/QD-TTg dated April 10th, 2008 by the Prime Minister on piloting
Payments for Forest Environment Services (PFES) policy was issued (MARD, 2008).
Vietnam then became one of the first countries in Southeast Asia to pilot a PFES
scheme and to mandate payments at a national level. With Decision 380, the GoV
assigned the Ministry of Agriculture and Rural Development (MARD) to oversee the
management of the PFES policy. Decree 05 in January, 2008 established Forest
Protection and Development Funds (FPDF) as the provincial-level financial
mechanism for PFES payments (GoV, 2008). With these decisions in place, studies
were carried out to determine payment levels for environmental services based on the
valuation of the service provided and willingness to pay. Later that year, with support
from the United States Agency for International Development (USAID) program,
pilot payments were successfully made to households for protecting forests, providing
regulating services for hydropower in Lam Dong and Son La Provinces (Thanh,
2016).
With the successfully-piloted demonstration of PFES, the GoV issued Decree
No. 99/2010/ND-CP dated 24 September, 2010, including 5 Chapters and 25 Articles.
The objectives of the PFES policy are: (i) to mobilize social inputs for forest
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protection through promoting the economic values of the forest environment by
setting up relations in terms of services and payments between the FES users and FES
providers; (ii) to use the revenue from payments for FES for income improvement of
those households engaged in forest protection for FES provision, and further
promoting the effectiveness of forest protection; and (iii) to create a new financing
mechanism for the forestry sector by non-state budget payments for forest protection
(GoV, 2010).
This decree mandates the nationwide application of PFES schemes, including
five types of forest environmental services (FES): “(1) Soil protection, restriction of
erosion and sedimentation of reservoirs, rivers and streams; (2) Regulation and
maintenance of water sources for production and social life; (3) Forest carbon
sequestration and retention, reduction of greenhouse gas emissions by preventing
forest degradation and forest area decline and developing forests in a sustainable
manner; (4) Protection of natural landscape and conservation of biodiversity of
ecosystem for tourism services; (5) Provision of spawning grounds, sources of feed
and natural seeds, and use of water from forest for aquaculture” (GoV, 2010: 2). The
first three services are legally-assigned values or payment rates in Decree 99.

1.2 Problem Statement
As long as the PES schemes grow, it is necessary to have a better
understanding of how much they affect the poor and the environment. PES were
conceptualized and implemented as an approach to improving the efficiency of
natural resource management, and not as an instrument for poverty reduction (Engel,
Pagiola, & Wunder, 2008). Hence, some scholars have assumed that PES will
contribute to poverty reduction by making rewards to poor land users, while others
have alerted potential dangers (Landell-Mills & Porras, 2002; Pagiola, Arcenas, &
Platais, 2005; T. T. Pham et al., 2013; Wunder, Engel, & Pagiola, 2008). However,
there has been little empirical verification to date.
In their systematic review of 46 studies assessing PES livelihood impacts
conducted by Blundo-Canto and colleagues, there was no PFES impact assessment of
Vietnam included in the review. The findings were that 36 studies evaluated the
financial impacts of PES with mixed conclusions. Particularly four studies found no
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change in financial capital (Blundo-Canto et al., 2018). This finding encouraged the
authors to conduct an impact assessment of the PFES policy.
This study sheds new light on this question by carefully examining the
potential economic, environmental, and institutional impacts of the PFES policy in
Vietnam. PFES is expected to be a tool for forest protection, carbon sequestration,
biodiversity conservation, watershed improvement, local livelihood improvement, and
bundled services (GoV, 2010). Many government officials in Vietnam have
contended that the PFES policy can offer a win-win solution for the poor and the
environment (MARD, 2014). However, there have been few evaluation studies
validating this claim, particularly in Vietnam and in Southeast Asia. Chaudhury states
that market mechanisms used to protect forest services such as watersheds,
biodiversity, and CO2 sequestration are still relatively new in the Greater Mekong
Subregion (Chaudhury, 2009).
After more than eight years of the implementation of the PFES policy, there
have been several progress review reports and primary impact assessments conducted
by different individuals and institutes. Some of these studies were conducted to look
at the institutional and financial issues (e.g. market mechanisms and benefit
distributions). For example, a recent study led by the Center for International Forestry
Research (CIFOR) found that there was no credible data to evaluate whether PFES
had a positive impact on local incomes (T. T. Pham et al., 2013). The study also
concluded that there was limited guidance on how PFES revenue can be spent at the
provincial FPDFs, communities, or village management boards (Thuy et al., 2013).
Unfortunately, there has been no comprehensive study that has evaluated the
financial, environmental, and institutional impact of the PFES policy. It is suggested
that more evaluation research is urgently needed in order to have a better
understanding of the impact of PES schemes (Miranda, Porras, & Moreno, 2003;
Pagiola et al., 2005; T. T. Pham et al., 2013).
In the report of PFES implementation in 2015 and the plan for 2016 of the
Vietnam Forest Protection and Development Fund (VNFF), the VNFF announced the
forest area data protected by PFES money of more than 5.229 million ha. A recent
assessment report indicates that the total revenues collected from 2011 to 2016 was
US$261.2 million and the average income from the PFES of an HH was US$86/HH
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nationwide (Thanh, 2016). However, there have been no statistical data on how many
HHs that were poor receiving PFES money. This figure, if announced, will reflect
well both its target and the deep social and human implications of the PFES policy
(VNFF, 2016a).
However, there is no information or data on the forest situation and its trend in
Vietnam. As a trusted fund, the Provincial Forest Protection and Development Funds
(PFPDFs) were authorized to receive PFES money from the ecosystem service buyers
and were responsible for payment of money to ES providers. The research study
noticed that the majority of PFPDFs paid to only forest owners were organizations or
organizations to pay their subordinates instead of making direct payments to
households (forest owners or forest contractors) (MARD & UNDP, 2018). Many of
the reports submitted by the PFPDFs were just statistics. The PFES users contended
that they have not received enough information from their respective PFPDFs and
they suggested that they should be provided with sufficient information on the
progress of the payments of PFES entrusted money (MARD, 2014).
In recent surveys, according to consultations with hydropower, water supply,
and tourism companies (as PFES buyers) in the provinces of Dien Bien, QN, Lam
Dong in May of 2015, most of these companies complained that the forests located in
the basin hydropower reservoirs were being destroyed every day, even though they
have paid PFES money fully and in a timely fashion. This situation has existed for a
long time, but they have not seen any relevant bodies that are responsible for handling
it (Thanh, 2016).
Now, the government is reviewing and considering adjusting the prices paid
for hydropower services and clean water, and if approved, the total amount earned
from PFES would increase, approximately up to VND3,000 billion. Therefore, the
task of monitoring and evaluating the implementation of the PFES policy will become
more important and should be implemented immediately (VNFF, 2016a).
Therefore, it is necessary to conduct an official study to assess the impact of
the PFES policy after eight years of implementation (2010-2017). I have proposed
this study to evaluate the PFES policy implementation in Vietnam to provide policy
lessons learned and recommendations. This study not only examines the PFES policy
in terms of environmental and economic impacts, but also in terms of environmental
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effectiveness,

cost-effectiveness,

distributional

impacts

(equity,

fairness),

administrative feasibility (legitimacy), and institutional arrangement. The study is
focused on the PFES policy at two levels: the national and provincial. At the national
level, the study was conducted to review the institutional capital for 44 established
PFPDFs and the VNFF, which were the trust fund managers of the PFES. At the
provincial level, the study was conducted to assess the financial and natural capital in
two provinces—QN and TTH—in the central part of Vietnam. It is worth bearing in
mind that, given the specific characteristics of local context, especially the high
poverty and diversified ethnicity of these two provinces, care must be taken in how
the findings are interpreted for the rest of the country. Then, the findings can support
the development of national policy for the adoption and scaling-up of PFES at the
national and global level.

1.3 Overall Goals of the Study
The main goals of the study are (i) to evaluate the impact of the PFES policy
in terms of economic, environmental, social, and institutional benefits; (ii) to examine
the effectiveness, efficiency, and equity; and (iii) to propose improvement of policies
in order to maximize the benefits of the PFES policy.

1.4 Objectives of the Study
The main objectives of the study are:
i.

To assess the financial impact of the PFES policy and its contribution to
improving livelihood and reducing poverty in Vietnam during the period
2011-2018.

ii.

To evaluate the impact of the PFES on natural capital, including increased
forest quality and quantity; and

iii.

To examine the institutional impact of the PFES policy, leading enhanced
effectiveness, efficiency and equity.
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1.5 Research Questions
i.

To what extent has the PFES policy in Vietnam improved financial capital,
leading to reducing poverty?

ii.

To what extent has the PFES policy contributed to improved natural capital,
leading to reduced forest loss and increased forest cover and quality?

iii.

To what extent has the PFES policy contributed to improved institutional
capital, leading to enhanced effectiveness, efficiency, and equity?

1.6 Significance
There is a need to review the PFES policy and to provide adjustment to meet
the sustainable development requirements. A recent study conducted by Center for
International Forest Research (CIFOR) found that the original value of the PFES
payments on hydroelectricity was 2.25% of the tariffs; it is now less than 1.5% (T. T.
Pham et al., 2013). This study suggests that a more appropriate pricing solution
should be taken into account in order to compensate for environmental service
maintenance that will keep pace with other services and inflation in Vietnam. It is also
noted that after more than seven years since the implementation of Decree 99 was
passed and two years after Decree 147 was issued, not many comprehensive studies
have been conducted to significantly review the impact of the PFES policy. Some
critical questions relating to the implementation of this policy, especially at the
provincial and community levels, have emerged. For example, does the PFES policy
provide any capacity building for local people? Has the PFES policy contributed to
poverty reduction? To what extent has the PFES policy contributed to reduced forest
loss, increased forest cover and forest quality as well as biodiversity conservation?
What are challenges for provincial authorities to comply with this policy? What
would be the best practices that enable the PFES policy to achieve its triple bottom
line?
In order to respond to these questions scientifically, the government of
Vietnam, especially the MARD, has produced some progress reports on the PFES
policy. However, these reports have only captured checks and balances rather than
focusing on responding to the critical unanswered questions mentioned above.
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Therefore, it is necessary to carry out the study of the impacts of the PFES policy. In
this study, the researcher conducted a comparative study of the PFES in Vietnam in
order to assess the impact of the PFES on economic, environmental, and institutional
impacts as well as to examine the effectiveness, efficiency, and equity of the PFES
policy.
The findings from this study will provide recommendations to respond to
some of the questions mentioned above. In addition, the PFES policy has been
implemented for only three1 out of five FES so far. The results of this study,
especially the empirical experiences and lessons learned, are also necessary for
implementing the remaining two FES. As the first country in Southeast Asia to apply
the PFES policy at the national level, Vietnam’s experiences would be useful not only
for the country but also for other regional and global countries that are planning to
launch PFES schemes.
The findings of this study could also be considered as a theoretical framework
for policy regulators and policymakers, development practitioners, and PFES
implementers, helping to contribute to the development of PFES programs more
efficiently, effectively, and sustainably. Specifically, the findings of this study will
contribute to the pool of professional knowledge in four dimensions. First, the
literature review shows that the nature conservation policies has been rapidly
growing, but many research areas still need to be explored (Jennifer Alix-Garcia,
2014). The findings of this study will also contribute empirically to technical findings
on natural resources, ecosystem service management, and the biodiversity
conservation fields. Second, the study will elaborate on the theories of change for a
more comprehensive understanding of why and how the PFES policy is effective or
not. This will be crucial and vital for policymakers to review and identify appropriate
room for improvement of their policy. In other words, the results of this study will
enable the government of Vietnam to come up with more transparent, sustainable,
effective, efficient, and equitable PFES policy. Third, a great number of PES schemes
continue to grow around the world; however, little is known of the external validity of
1

Three types of ES are (i) soil protection, restriction of erosion, and sedimentation of reservoirs, rivers
and streams; (ii) regulation and maintenance of water sources for production and social life; (iii) and
protection of natural landscapes and the conservation of biodiverse ecosystems for tourism services.
For the five types of ES, please see Section 1.1.
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the existing evidence (Jennifer Alix-Garcia, 2014). The findings of this study will also
contribute to the academic and scientific literature. Lastly, the study will contribute to
the theory of change, crowding theory (Frey & Jegen, 2002), and policy evaluation
theory.

1.7 Scope of the Study
Participation in this study was delimited to three main groups that have been
involved in the PFES policy in Vietnam, including QN and TTH provinces. These
groups are (i) PFES policymakers (mainly at the central and provincial level); (ii)
PFES implementers (at the provincial, district, communal level); and (iii)
beneficiaries and non-beneficiaries (at the village level).

1.8 Definition of Key Terms/Concepts
To have a better understanding of the terminologies and ensure the
consistency, fifteen definitions of the most common key terms and concepts are used
in this thesis. They are presented in Appendix 2.

1.9 Structure of the Dissertation
The dissertation consists of eight chapters. Chapter 1, the introduction,
provides a brief information on the background, the problem statement, the overall
goals and objectives, the research questions, the significance, and the scope and
assumptions of the study, as well as the definitions of key terms and the structure of
the thesis. This chapter explains the existing problem, determines overall goals,
identifies specific objectives and critical research questions, and describes the
importance of the study.
Chapter 2, the literature review, comprises a literature review of PES in
international development agenda, and consolidates the theories, perspectives,
debates, and empirical evidence on PES schemes at the global and national level. The
chapter also constructs hypotheses that establish the basic foundation for this study.
Chapter 3, the research design, methodology, and study sites, presents information on
the conceptual framework, the research phase, logistical and ethical considerations,
the mixed-methods approach, the data collection techniques, the data management
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and analysis, and the study sites. The multi-method quasi-experimental research
design, applying both qualitative and quantitative methods, including a comparative
study and the implementation of propensity score matching (PSM), was applied. The
chapter further presents the data collection techniques for the analysis of the
quantitative and qualitative data, as well as a description of the study sites.
Chapter 4 discusses the PFES policy, and presents an overall picture of the
PFES policy in Vietnam after eight years of implementation. The chapter covers the
operational

framework,

and

the

process

of

piloting,

implementing,

and

institutionalizing the PFES policy, including the legislative documents of PFES, as
well as summarizes the financial, forest environmental, and institutional capital
outputs as of the time that this study was conducted.
Chapter 5 concerns the financial and natural capital impacts of the PFES
policy, and responds to the first and second research questions of the study by
examining the financial and non-financial livelihood and natural impacts of the PFES
policy. In order to measure the changes in financial and natural capital, the chapter
applies a quasi-experimental research design and mixed methods, employing both
quantitative and qualitative techniques with the PSM approach. The chapter ends with
responses to whether the PFES has contributed to improved livelihoods, reduced
poverty, and an enhanced forestry environment.
Chapter 6 fulfils objective three of the dissertation to assess the institutional
impact of the PFES policy, including “three Es”—effectiveness, efficiency, and
equity. The chapter provides an overview of the institutions related to the PFES policy
in Vietnam, particularly in two selected provinces: QN and TTH; analyzes the
impacts of the PFES policy on institutional forest management such as policies,
regulations, stakeholders, and frameworks for monitoring and evaluation (M&E), and
cost effectiveness and efficiency. The chapter also explores how stakeholders of the
PFES policy perceive equity.
Chapter 7 presents a discussion of the research findings by consolidating the
results from chapters 5 and 6. The chapter includes a summary of the key findings and
a synthesis of the research findings.
Chapter 8 is the final chapter that presents the conclusion of this study and
provides recommendations of the dissertation and explains the implications of the
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findings, recommendations, limitations and future research directions. The
dissertation is closed by the bibliography and the list of appendixes.

CHAPTER 2

LITERATURE REVIEW

This chapter reviews the literature on ecosystem services and payments for
environmental/ecosystem services (PES). The chapter covers the explanations of
ecosystem/environmental services, the different definitions of PES, and their
recognition in international development agenda. The chapter also provides a review
of PES and their global perspective arguments and debates the pros and cons of the
implementation of PES schemes around the world, national perspectives on payments
for environmental forest services (PFES), as well as identifies the literature gaps that
this research will address. This chapter also sheds light on chapters 4, 5, and 6 in
order to identify the empirical findings on how PES schemes and polices impact
financial, natural, and institutional capitals. The chapter concludes with the
hypotheses used in conducting this research.

2.1 Ecosystem Services in International Development Agenda
The term “ecosystem services” (ES) has been well recognized in international
development agenda and academic communities after releasing the Millennium
Ecosystem Assessment2 (MEA) Report in 2005 (MA, 2005: 257). The MEA report
illustrated the important roles of ecosystems for policy, sustainable development, and
for describing ecosystem/environmental services (ES) as “the benefits people obtain
from ecosystems” (MA, 2005: vi). There has been an increasing number of literature
reviews focusing on ES in different forms, such as economic terms exemplified by the
“Stern Review on Economics of Climate Change” (Stern, 2007), followed by The
Economics of Ecosystems and Biodiversity (TEEB, 2010). Apart from that, the
2

The MEA was called for by United Nations Secretary-General Kofi Annan in 2000 in his report to
the UN General Assembly, “We the Peoples: The Role of the United Nations in the 21st Century.”
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“Convention on Biological Diversity” (CBD) with its “Strategic Plan for Biodiversity
2011-2020, including Aichi Biodiversity Targets,” shed light on mobilizing global
resources as well as providing an umbrella document for the full United Nations
system, including other partners to promote biodiversity conservation and policy
formulation. The growing policy focusing on the value of ES, including biodiversity,
can be considered as both the promotion of ES and social movement for ecological
management (Norgaard, 2010). Eventually, the crucial roles of ES were significantly
reflected in the global Sustainable Development Goals (SDGs), of which at least
seven out of seventeen are closely relegated to ES.
ES are granted from mother nature, which gratifies human desires and
synchronously meets other species’ expectations (Daily, 1997; MA, 2005; Robert
Costanza, Karin Limburg, & Belt, 1997). The MEA report categorizes ES according
to four main types of services: “(i) provisioning services, e.g. food, water, timber and
genetic resources; (ii) regulating services, e.g. the regulation of climate and flooding;
(iii) cultural services, e.g. recreation and aesthetic enjoyment; and (iv) supporting
services, e.g. soil formation, pollination and nutrient cycling” (MA, 2005: 39).
Redford and Adams (2009) have argued that from the independent economic
point of view, the ES concept was considered as a useful communication tool to
describe the dependence of human life on ES. This reliance encourages human beings
to evaluate the existing and potential values of the land and natural resources, and to
come up with innovative approaches and tools to better manage these resources
(Farley, 2012). However, other scholars have argued that this ES concept has four
main problems due to (i) its general favor of a human-centered worldview, lack of
inherent integrities, diminishing holistic perceptions (Redford & Adams, 2009), and
the blurring effect of natural system dynamics (Norgaard, 2010). Fortunately, recently
there have been numerous empirical case studies, practical approaches and
applications, and tools and methods for identifying and quantifying ES models and
indicators (Braat & de Groot, 2012).
It is widely noted that applying a systemic analysis combing different
perspectives (e.g. poverty reduction and environmental sustainability) and various
disciplines (legislative frameworks and standards) is crucial to exploring the
connections between human prosperity and ES of different scales and in different
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contexts. This approach will help to determine the appropriate interventions required
to simultaneously improve human prosperity and ES, which will lead to achieving the
SDGs (IPBES, 2019).
Payments for Ecosystem/Environmental Services (PES)3 is an approach that
was developed to enhance ES. Since the first experience of the PES, the term had
become a more popular global environment development discourse. The growing
policy focusing on the value of ES can be considered as both the promotion of ES and
livelihood improvement (Rodrigo Arriagada, Villaseñor, Rubiano, Cotacachi, &
Morrison, 2018).

2.2 Payment for Environmental Services and Its Global Perspectives
2.2.1

Brief Overview of PES

Sustainable development was officially recognized during the 1972 Stockholm
Conference on Human Environment, followed by the Brundtland report on “Our
Common Future” (Brundtland, 1987) and later reaffirmed by the 1992 Rio
Conference on Environment and Development. PES was publicized as an approach
for ES management and sustainable community development. Since the early 1990s
hundreds of PES programs have been carried out around the world with different
levels of success (Grima, Singh, Smetschka, & Ringhofer, 2016). There are numerous
definitions of PES. However, the classical one was offered by Wunder, who defined
PES as being characterized by five criteria: “(1) a voluntary transaction where (2) a
well-defined service (or a land-use likely to secure that service) (3) is being ‘bought’
by a (minimum one) ES buyer (4) from a (minimum one) ES provider (5) if and only if
the ES provider secures ES provision (conditionality).” (Wunder, 2005a: 3). In an
effort to carry out the actual application of PES programs, Sommerville came up with
another definition of PES approaches “that aim to (1) transfer positive incentives to
environmental service providers that are (2) conditional on the provision of the
service, where successful implementation is based on a consideration of (i)
additionally and (ii) varying institutional contexts” (Sommerville et al., 2009: 2).

3

Payments for Ecosystem Services or Payments for Environmental Services are used interchangeably.
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While this definition has been commonly used, very few PES schemes have
achieved these criteria (Porras et al., 2008; Sommerville et al., 2009). The definition
was criticized as a voluntary transaction indicator decline that admits non-voluntary
approaches such as compulsory service expenses, including taxes (Muradian et al.,
2010). For example, private goods and services are in line with voluntary payments,
and in the meantime, with public goods and services, including carbon sequestration,
were not included (Kemkes, Farley, & Koliba, 2010). Porras and colleagues found
that some PES programs continued to pay for watershed-related service providers
without guaranteeing the good quality of water-governing services provided by
environmental forests and other land use practices (McAfee & Shapiro, 2010; Porras
et al., 2008).
In terms of payment for water supply (PWS), Martin-Ortega et al. conducted a
comprehensive, review of the literature called “Payments for Water Ecosystem
Services” (PWS) in Latin America for 310 PWS transactions within forty different
programs. They found that among other issues, “there is a certain miss-match between
how PES schemes are presented in theory and how they are actually practiced or
reported in the literature. This miss-match concerns issues at the core of the PES
principles, namely service-action conditionality, service definition and payment
negotiation” (Martin-Ortega, Ojea, & Roux, 2013: 122).
In order to address the criticized issue, Wunder came up with an updated
definition that covers (1) “voluntary transactions; (2) between service users; (3) and
service providers; (4) that are conditional on agreed rules of natural resource
management; and (5) for generating offsite services” (Wunder, 2015: 241).
Additionally, other PES programs recently have been developed and take into account
different kinds of ES, including carbon sequestration (GoV, 2010).
In 2007, the World Bank released a document outlining the place of PES in
development (Pagiola, 2007). Although PES programs may incorporate different
sustainable development instruments, it is vital to indicate that the PES approach and
its programs are usually not developed to be primarily poverty-alleviation schemes.
Some PES programs and schemes include contracts between environmental service
users and service providers. However, a significant part of the PES programs have
been financed by governments and associated intermediate partners, such as research
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institutes and non-government organizations (NGOs) (Suhardiman, Wichelns,
Lestrelin, & Hoanh, 2013). The service providers providing the ES ordinarily
possesses poverty rights (such as Red Books in Vietnam’s context) over ecosystem
goods that deliver a pool of incentives to service users in return for rewards or
compensations. In terms of private contracts, users of the ES are responsive and able
to cover a price that could be estimated to be lower than what they could receive for
their welfare benefits thanks to the provided services. The providers of the ES can be
willing to accept a payment that is greater than the costs (including opportunity costs)
of providing the associated services (Silvis & Heide, 2013).
In order to have a better understanding of how PES have grown during the last
20 years since the first MEA report was released in 2005, Calvel-Mir et al. conducted
research compiling a database of peer-reviewed literature in Scopus for papers
published between January 2003 and December 2013. The searched key terms were
“payment for environmental services” or “payment for ecosystem services” and
“conservation.”. The results showed 213 “environmental” and 200 “ecosystem”
articles, of which more than 80 percent had been published between 2009 and 2013.
This finding shows that PES have significantly gained scholars’ attention (Calvet-Mir,
Corbera, Martin, Fisher, & Gross-Camp, 2015). In favor of this finding, Salzman et al.
estimated that there are more than 550 active PES programmes around the world with
an annual transaction estimate of US$ 36-42 billion (Salzman, Bennett, Carroll,
Goldstein, & Jenkins, 2018). They contend that PES is one of the recent policy
instrument that consist of quite different schemes operating at various levels,
including local and national levels. They also admit that despite the significant growth
of PES, it is very challenging to find reliable data as well as the scaling up of PES
programs to reach out to more beneficiaries. Their study’s findings suggest four key
factors that are essential for extended PES: motivated payers, motivated providers,
metrics, and modest transaction cost institutions (Salzman et al., 2018).
2.2.2

The Essential Principles of PES

The concept of PES has gained substantial international attention as a costeffective approach to enhancing natural resource management and people’s
livelihoods by compensating them for their attempts in providing ES, such as
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watershed protection, soil stabilization, etc. PES was defined in the above section.
The essential principle of PES is that whoever provides ES should be recognized and
rewarded for continuing their efforts (Engel et al., 2008; Kemkes et al., 2010;
Muradian et al., 2010; Pagiola et al., 2005; Wunder, 2005a). In other words, an
approach is taking place that allows those that gain from the ES to reward/compensate
for those who take care of it. This logic is depicted in Figure 2.1, which presents three
scenarios: scenario (A)− business as usual scenarios(B)−conservation without
payments; and scenario (C)−conservation with PES payment efforts (Engel et al.,
2008; Kemkes et al., 2010; Muradian et al., 2010; Pagiola et al., 2005; Pagiola &
Platais, 2005; Wunder, 2005a).

Figure 2.1: The Logic of Payments for ES
Source: Adapted from Pagiola and Platais (2005); Engel et al. (2008)
It is essential to set up a payment mechanism to pay ecosystem service
providers a value that will compensate for associated opportunity costs to embrace
practices that deliver sustainable provision of ES. This is due to the fact that service
providers have to forego major advantages from downsizing the intensity of their
agricultural activities (Nicolas Kosoy, Martinez-Tuna, Muradian, & Martinez-Alier,
2007). Scenario A in Figure 2.1 indicates that land holders can get more incentives
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from the transformation of forest lands into other agricultural crops than they would
gain from forest protection and management. However, for this scenario, it would cost
service users due to reduced water services, loss of biodiversity, and CO2 emission.
Scenario B shows modest benefits to land managers if they keep their land for
conservation without receiving any payments. PES are necessary for rewarding when
service users receive services without paying providers for their provision; they might
be “free-riding” at their expense (Engel et al., 2008). At this juncture, potential
service providers would receive fewer benefits from deploying practices that engender
ES without payments (scenario B in Figure 2.1) than conducting business as usual. In
contrast, scenario C illustrates the benefits to land managers if they are awarded for
their efforts on conservation.
It is worth noting that land managers simply do not recognize the income
impacts of improved supplies of ES. Hence, the provision of the supply services is
often not a crucial factor for land managers’ choices (Coase, 1960). Payments by
those who benefit from ES to natural resource managers as rewards or compensation
that can make them interested in doing so. This will lead to incorporating what would
contrarily be an externality (Pagiola & Platais, 2005).

Of course, the value of

payment must be not only at least equal or over the additional incentive that the land
holders would obtain from other land use practices, but also ought to be less than the
benefit to ES consumers for them to be ready to be rewarded (Asquith, 2008; Pagiola
& Platais, 2005).
PES schemes should provide different levels of payments as not all land
owners provide the same level of ES when participating in a PES scheme (FAO,
2007). Unfortunately, it is quite resource-consuming, especially regarding time and
money, to pay individually with the expectation of receiving a return on an acceptable
quality and quantity of ES. It is also more challenging if opportunity costs are taken
into account for different levels of ecosystem service provision. Therefore, many PES
schemes have decided to pay to groups of individuals to reduce transaction and
opportunity costs (ADB, 2014).
Besides opportunity costs, other costs such as the transaction costs of
obtaining and sustaining improved land use activities, should be considered. Covering
opportunity and transaction costs has been widely examined for other natural resource
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management, including biodiversity conservation interventions such as “command
and control regulations” (Bulte, Lipper, Stringer, & Zilberman, 2008), communitybased natural resources management (CBNRM) (Nelson & Agrawal, 2008), and
biodiversity conservation projects.

Figure 2.2: Conceptual Model of PWS Programs Established and Assessed in Latin
America
Source: Adapted from Martin-Ortega et al. (2013)
Through their comprehensive review of literature on PWS, Martin-Ortega et
al. developed a conceptual model (Figure 2.2) to illustrate the relationship of three
components: stakeholders, service delivery, and the contract, which circle the central
notion of payments. These components interact on both national and local scales.
Different factors influence PWS schemes, such as ecological threats (mostly related to
deforestation) and promoters (mostly NGOs). Within the stakeholder’s component,
sellers or service providers (normally land managers or forest owners) and buyers
(essentially service users) can interact directly or indirectly via an intermediary (Martin-

Ortega et al., 2013).

21

In the service delivery component of the conceptual model, theoretically, a
payment for an environmental service is conditional on the supply of the service
(conditionality). Nevertheless, the findings of Martin-Ortega et al. are in line with Engel
et al.'s (2008) affirmation, that “most PES schemes base payments on the actions or
inputs rather than on the services or outputs provided by those actions or inputs. Many
studies report actions but not services in their description of the PWS design and show
that, in practice, conditionality takes a different form than prescribed by theory” (Martin-

Ortega et al., 2013: 128).This might have vital implications, as recent studies have been
concerned with the assumptions and belief that forests always increase total water ﬂow
(Nicolas Kosoy et al., 2007; Locatelli, Rojas, & Salinas, 2008).

The last component—the contract consists of two sub-components: (i) the
ecosystem, covering the type of ecosystem, its ecological status, land use, and the area
under contract, together with the type of action (e.g., reforestation), determining tiered
payments.; and (ii) format, describing the payment vehicle, the frequency of payments,
and the duration of the contracts. Through their literature review, Martin-Ortega et al.
contend that “a signiﬁcant number of studies fail to report the actual payments, limiting
the possibility to analyze and understand the factors that inﬂuence them” (Martin-Ortega
et al., 2013: 128).
Another anchor that PES scholars would like to explore is how to formulate a
PES scheme that will lead to maximizing positive spillover effects on the environment.
To some extent, optimistic conservationists advocate that the application of advanced
agricultural practices could initiate positive spillover impacts on the environment. It will
be very tricky if advanced agricultural practices are massively applied by farmers; they
may make use of PES advantages to promote the active expansion of new areas for
agricultural use, leading to degradation of ES (Angelsen & Kaimowitz, 2001). In this
situation, up-scaled adoption would create greater negative spillover impacts on the
natural resources that Wunder refers as the cost of reduced environmental efficiency
(Wunder, 2007).
Furthermore, a significant number of PES or PES-like studies have been
conducted to respond to crowding theory. This theory originated with Titmuss (1971),
who argued that blood donors are encouraged by moral interests rather than financial
values, and that monetary reward for donating blood could lead to a reduction in supply.
Bruno S. Frey, a permanent visiting Professor at the University of Basel who first
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presented the crowding-out rationale to the economic literature, contends that the effects
depicted might also exceed the prompting effect of monetary incentives and so discourage
a person's tendency to take part in the expected activity (1992). Later, the crowding-out
rationale in relation to the environmental field has regularly been captured in Frey and
Oberholzer-Gee (1997) respecting the behaviors of sustainable resource use. The
crowding-in and crowding-out effects then have been initiated and applied widely in the
economic and environment literature. This literature suggests that economic incentives,
such as PES programmes, can fortify (crowd in) or erode (crowd out) the commitment to
natural resource management and biodiversity conservation (Rode, Gómez-Baggethun, &
Krause, 2015). In terms of crowding in and out, Frey and Jegen believe that PES
introduced new incentives for conserving natural resources (based on financial benefits
and institutional/social “opportunities for better relationships with authorities), whilst not
crowding out older, intrinsic motives” (2002: 12).
During the last decade, numerous studies were conducted to advocate the
motivation for crowding, increasing financial incentives conducted in different contexts
to promote biodiversity conservation, consisting of a payment scheme for tree planting in
Uganda (Fisher, 2012) and payments for forest protection and biodiversity preservation in
Mexico (García-Amado, Ruiz Perez, & Garcia, 2013). Agreeing with this argument,
Gneezy and Rustichini (2000) contend that understanding motivation crowding effects
plays an important role in assessing the overall efficiency and effectiveness of economic
instruments. Therefore, it is necessary to review and design PES schemes in a way that
contribute to enhancing crowding-in motivation while mitigating crowding-out effects.

2.2.3

PFES Policy and the Theory of Change Model

In terms of public policy evaluation, Gertler, Martinez, Premand, Rawlings,
and Vermeersch (2011: 22) states that “a theory of change is a description of how an
intervention is supposed to deliver the desired results. It describes the causal logic of
how and why a particular project, program, or policy will reach its intended
outcomes.”
It is commonly understood that natural resources have been significantly
destroyed by human-beings’ actions. Among numerous risks, poverty, development,
dysfunctional governance, and climate change are among the most challenging risks.
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Figure 2.3 shows that poverty risk force the poor to rely heavily on natural
resources for survival. Without sustainable exploitation and use, it is likely that the
higher proportion of poverty, the greater the threats to natural resource degradation
will be. Development risks include non-smart infrastructure, hydropower, irrigation
system development projects, the destruction of natural resources, biodiversity loss,
and environmental pollution (GMS-EOC, 2015).
Dysfunctional environmental governance risks in the context of fast economic
growth are one of the most fundamental drivers leading to natural resource
degradation, deforestation, and biodiversity loss (Joao S. de Queiroz, 2013).

In

addition, professor James Gustave Speth of the Yale School of Forestry and
Environmental Studies. who served on President Jimmy Carter’s Council on
Environmental Quality and was the Founder of World Resource Institute, emphasized
the following: “I used to think the top environmental problems were biodiversity loss,
ecosystem collapse and climate change. I thought that with 30 years of good
experience, we could address
these problems. But I was wrong.
The top environmental problems
are

selfishness,

greedy

and

apathy....And to deal with those,
we need a spiritual and cultural
transformation”4. Lastly, climate
change risks result from different
levels

of

climate

weather

extremes that negatively impact
natural and human systems. If
human beings do not engage in
appropriate and timely actions,
these resources will be no longer exist.
Figure 2.3: PFES Policy and the Theory of Change Model

4

“We scientists don’t know how to do that”, http://winewaterwatch.org)
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PFES, as mentioned in the literature, can be a potential solution if
implemented properly. Figure 2.3 shows the PFES policy and its theory of change
model. This model shows that with appropriate regulating and good governance
mechanisms in place, the PFES policy can facilitate better management of the
identified risks. Thanks to appropriate mechanisms, natural resources will be
sustainably exploited and provide job opportunities for millions of peoples, as well as
encourage natural resource and ecosystem service users to reinvest in enhancing
natural resources. As a result, these best practices would lead to improved well-being
and a healthier environment

2.2.4

PES and Its Global Perspectives on Livelihoods and the
Environment

PES are an approach that can be used to generate incentives for individuals
and communities to protect ES by compensating them for the costs related to
managing and delivering those services (Mayrand & Paquin, 2004). After Wunder
(2005a) provided a classic definition, consisting of five key elements of PES, this
term has been gradually recognized by the scientific world. Since the enactment of the
first PES schemes, the concept has become more popular in global environmental
development discourse. In this section, the financial capital term is incorporated in the
economic, livelihood, and poverty nexus. Meanwhile, natural capital is covered by the
ecological, biodiversity, and environmental and natural resource fields. Institutional
capital is measured through organizational and social settings.
Globally, a significant number of PES schemes have been implemented in
different geographic areas, and on various scales for diverse types of ES. LandellMills and Porras (2002) conducted a systematic review and determined approximately
300 different PES programs. Many other programs and schemes have been launched
after this review (Wunder et al., 2008). More recently, it is estimated that more than
550 PES programmes with an estimated US$ 36-42 billion in annual transactions are
active globally (Salzman et al., 2018). Climate Smart Agriculture (CSA) practices in
Asia, Africa, and Latin America are “guesstimated” to contribute to the carbon
emission reduction of more than 39 MtC (megatons of carbon) annually (Niles, S.
Brown., Pretty., A. S. Ball., & Fay, 2002). In addition, renewable water and
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sustainable land-use practices in agro-forestry are expected to improve not only water
quality and quantity, but also enhance biodiversity conservation and landscape
refinement (FAO, 2007b).
There are different perspectives on whether PES should focus on achieving the
triple bottom line5 or only the primary goal—natural capital enhancement (Leo
Peskett & Jones, 2008). Barrett, Lee, and McPeak (2005) expressed the notion that
there is no natural correlation between rural poverty reduction (through financial
capital) and the preservation of renewable natural capital. They warn against those
that believe that PES could deliver benefits in all aspects. Wunder argued that the
focus of PES should be on improving the environment and is not designed for poverty
reduction (Wunder et al., 2008). Others contend that PES, if properly designed and
managed, can contribute positively to enriching the environment and improving the
livelihoods of landholders. Some proponents of PES schemes have argued that PES
can be seen as a potential vehicle for sustainable development in terms of delivering
economic effectiveness, environmental responsibility, and rural development
(Landell-Mills & Porras, 2002; Pagiola et al., 2005).
While environment enhancement and poverty reduction objectives in
developing nations should be interlinked, it is argued that a focus on improving
livelihood and reducing poverty can lead to increasing transaction costs and
decreasing the level of delivery of ES (Ferraro, 2009; Wunder, 2005a). This argument
triggers the question concerning how PES could achieve both ES enhancement and
poverty reduction in the developing world (Barrett et al., 2005; World Bank, 2005).
This is a crucial question that needs to be responded to by PES scholars around the
world.
PES and Its Perspectives on Financial, Livelihood and Poverty-Reduction Impacts
Although PES are not social welfare programs, from the outset the state and
various social organizations have assumed that PES would contribute to rural poverty
reduction. In political terms, PES could be considered an innovative instrument to
diversify economic activities in rural areas. Indeed, through his PES case study in
Costa Rica, Stefano Pagiola, a senior environmental specialist at the World Bank and
Engel et al. (2008)5 Triple bottom line are social, economic and environmental aspects.
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his colleagues, found that PES schemes are widely considered as a tool contributing to
improving the quality of life of communities and individuals. They concluded that
PES may contribute to reducing poverty primarily by making payments to the
landholders that are poor in the upper watershed areas. They believe that the level of
the impact normally depends on how many PES participants are in fact poor, the
ability of the vulnerable groups to participate, as well as the amounts of PES
rewarded. It is obvious that although PES programs are not designed for poverty
reduction, it is vital to take into account the local favorable conditions and impact
factors to better synergize for larger impacts (Pagiola et al., 2005).
In another study, Pagiola and colleagues conducted a review of a PES project
that was carried out in Nicaragua to determine the extent to which more vulnerable
households, including the poorest of the poor, were eligible and able to take part in
and obtain benefits from the Silvopastoral Project on PES in Matiguás-Río Blanco.
The findings showed that the poorer households were able to participate in a PES
program. The study concluded that by some measures the poorer households can
engage to a “greater extent than better-off households.”. The study also provided a
strong examination of the ability of poorer households to participate, as it required the
participants to make significant and complicated land use change practices (Pagiola et
al., 2007).
According to PES proponents, PES schemes likely have a positive impact
(additionality) on financial outcomes, especially at the household level. The
proponents argue that receiving payments, increasing household income, and
diversifying economic activities and annual expenditure are the positive impacts of
PES on financial capital (Hegde & Bull, 2011; Lawlor, Madeira, Blockhus, & Ganz,
2013; Liang et al., 2017; Wunder, 2006, 2008). The potential impacts of PES on
financial capital improvement rest upon payments to households and/or community
groups. Financial additionality effect of PES programs is normally measured by
assessing the change in household income of with PES participants as a result of the
PES program interventions compared to without PES participants (Narloch, Pascual,
& Drucker, 2011; Pascual, Muradian, Rodríguez, & Duraiappah, 2010; Wunder,
2008).
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However, 90% of the studies indicate that such payments contribute only a
small percentage (approximately 2%-5%) to total income, and the remaining 10%
show that they contribute up to 50% of household income, which confirms the highlyvariable nature of PES contributions to income (Grieg-Gran, Porras, & Wunder,
2005; Pagiola et al., 2005; Schomers & Matzdorf, 2013). In some cases, payments
have been allocated to local communities or households, but most studies
(approximately 85%) indicate that payment was made to small and medium
landowners, which partly confirms the benefits of PES for poor households (Miranda
et al., 2003; Schomers & Matzdorf, 2013) and for livelihood improvement and
poverty reduction (Grieg-Gran et al., 2005; Landell-Mills & Porras, 2002; F. Li et al.,
2011; Locatelli et al., 2008; Miranda et al., 2003; Tacconi, 2012; Yin, Liu, Zhao, Yao,
& Liu, 2014).
One of the most common ﬁndings in the literature in the natural resource field
is that poor families normally depend more on natural forest and ES income sources
than better-oﬀ families, with reliance measured in dependent terms due to its
proportion in total household income (Angelsen et al., 2014). They defined
“environmental (forest) reliance as the share of environmental (forest) income in total
household income” (Angelsen et al., 2014: 14). Through their comparative analysis of
8,000 families in 24 developing countries, Angelsen et al. (2014) found that
environmental income makes up 28% of total family income, of which 77% comes
from natural forests. They also observed that low-income families have better
environmental income shares compared to other groups and the poor depend more
heavily on natural subsistence products: “In absolute terms environmental income is
approximately five times higher in the highest income quintile, compared to the two
lowest quintile” (Angelsen et al., 2014: 12).
PES also contribute to household income by diversifying household economic
activities (Schomers & Matzdorf, 2013). Various studies have indicated that although
PES payments are insufficient to enhance and diversify the sources of household
income, PES schemes provide a number of revenue streams, including work in forest
protection and other small forest services (Blundo-Canto et al., 2018; Hegde & Bull,
2011; Ingram et al., 2014; Tacconi, Mahanty, & Suich, 2010). Moreover, Wunder
(2008) and Narloch, Pascual, and Drucker argued that PES enhance accessibility to
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functioning markets and increase household wealth, which are important conditions
for diversifying income-generating activities (2011).
Estimations of the impacts of PES schemes on household expenditures and
consumption were made by Hegde and Bull (2011) and S. Ma, Swinton, Lupi, and
Jolejole‐Foreman (2012). These studies confirmed that households that participate in
PES schemes sustained more daily expenses than if they had not participated in such
programs.
Whilst PES schemes were not originally designed for focusing on improving
livelihoods, there has been growing concern about livelihood impacts on the
participants (e.g. sellers) and non-participants of these schemes, especially in
associating with poverty (Grieg-Gran et al., 2005; Pagiola et al., 2005; Porras et al.,
2008; Wunder et al., 2008).
Inversely, opponents have argued that there is little empirical evidence
confirming that PES have significantly contributed to poverty reduction. They also
warn that it would be dangerous if PES schemes are forced to focus on addressing
other issues rather their primary goal—natural capital improvement. According to a
study of three continents, Wunder argued that the effects of welfare in terms of
quantitative volume are still on a modest scale in comparison with national hunger
alleviation and poverty reduction goals (Wunder, 2008). He contended that some propoor interventions are workable, but comprehensive regulations excessively could
constrain PES efficiency, and the scope and scale of PES implementation, which
eventually could negatively impact the poor. He added that including abundant
objectives to forest protection and biodiversity conservation policies under PES will
result in lowing their effectiveness. He advised that PES should focus on the
environment, not on poverty (2008). Agreeing with this argument, Pagiola et al. also
warned that possible negative consequence can occur where property rights,
especially land tenure issues, are not fully taken into account (Pagiola et al., 2005).
Another study was conducted by Andrew and colleagues, exploring the
possibilities of connecting the growing attention in PES schemes with alleviating the
poverty of smallholder farmers in Rwanda. They concluded that “PES programs,
alone, cannot reduce poverty of rural farmers in Rwanda” (Masozera, 2010: 136).
Hence, they suggested that “PES programs should be integrated with other rural
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development initiatives as a means to increase incomes with particular emphasis on
restoring, or preserving, ecosystems and raising the awareness of the importance of
ES” Masozera, 2010: 136).
Other studies have revealed that PES schemes have no impact or even a
negative impact on livelihood outcomes (X. Chen et al., 2012; F. Li et al., 2011; Yin
et al., 2014). If improper design, opponents contend that PES as a environmental
policy that may have negative impacts on vulnerable and marginalized groups (AlixGarcia, Shapiro, & Sims, 2012; Dempsey & Robertson, 2012; Hegde & Bull, 2011;
McAfee & Shapiro, 2010; Pagiola et al., 2005; Wunder, 2015). Similarly, various
empirical studies found that there is still limited scientific evidence to prove the
positive correlation between PES and poverty reduction (Engel et al., 2008; Muradian
et al., 2010). The extent to which the poor actually benefit from being involved in
PES programs seems to be case-specific, with findings reporting both positive
(Corbera, Soberanis, & Brown, 2009; Pagiola et al., 2005) and negative (Nicolas
Kosoy et al., 2007; Kronenberg & Hubacek, 2013) effects; therefore, the controversy
over PES and livelihood requires a cross-sectional evaluation with a full range of
actors such as ES providers and direct users, time scales (Grieg-Gran et al., 2005;
Hegde & Bull, 2011), and systematic evaluation (Ezzine-de-Blas, Wunder, RuizPérez, & del Pilar Moreno-Sanchez, 2016; Hejnowicz, Raffaelli, Rudd, & White,
2014).
As a senior researcher at CIFOR, Pham and colleagues have conducted
various studies on PES at global and national levels. They reviewed benefit-sharing
mechanisms, including PES schemes in thirteen countries and found that most
countries expect that the PES approach could be a tool for poverty alleviation.
According to their studies, they found that PES schemes in Latin America have
modestly contributed to benefiting the poor. In most cases, local people are less likely
to participate because they have no assets and only very limited rights to both plant
and enrich their soils. As a result, they do not have the ability to make an impact on
the distribution of additional benefits. Currently PES payments take place in many
forms. Among them, ensuring the rights to use the land as well as to pay cash directly
for investment in livelihood activities and community development brings the greatest
motivation to encourage the provision of environmental services (for example, in
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Nepal and Indonesia). They suggested that the selection of suitable payment plans
depends heavily on the political, social, economic, and environmental contexts of
each country. There is no one-size-fit-all solution (T. T. Pham et al., 2013).
Arguably, equity and the possibility to reduce rural poverty of the PES
schemes remain unanswered. Torsten and Lasse analyzed the equity and distribution
of the financial incentives of the PES scheme in Ecuador's Programa Socio Bosque
(PSB)6. According to the analysis of 1,563 biodiversity conservation and forest
protection contracts and agreements, representing almost 900,000 ha of land in
Ecuador and over 90,000 PSB participants, the authors concluded that although PSB
is a program that promotes conservation efforts, its distributional equity,
effectiveness, and ability to reduce rural poverty are still unclear. They added that this
is due to “poverty levels and population density in collective contracts is not
sufficiently considered in the incentive scale” (Krause, Collen, & Nicholas, 2013: 10).
In theory, the payments should be based on mutual readiness and willingness,
and arrive at the meeting point between the seller's opportunity cost and the buyer's
eagerness and ability to pay (Martin-Ortega et al., 2013). Unfortunately, very limited
studies have been conducted to even identify these points. In addition, although in
some PES programs, ES buyers and sellers can manipulate the payment levels, these
payments levels are usually constructed using a top-down approach by the
government’s decisions. These issues have weakened the partnership between
stakeholders’ expectations and service delivery. This statement is in line with what
Ioris (2010) asserted, that not all PES are simply the product of a free market dynamic
(Martin-Ortega et al., 2013).
Whether one is a proponent or opponent of the impact of PES on poverty, the
following seems to be the common acceptance by most scholars in terms of the
impact of PES on poverty and the environment. For long-term sustainability, PES and
its natural resource management initiatives will only be sustainable if local groups,
especially resource-dependent communities, benefit from these initiatives (LandellMills & Porras, 2002). It has been noted that forest protection management and
biodiversity conservation strategies may result in the creation of niche markets for
products (Leo Peskett & Jones, 2008). Additionally, if any PES projects or policies
6

PSB aims to conserve native ecosystems on privately-owned lands while reducing rural poverty.
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work for the poor, it is more likely that they will gain support from national and
international players. Funding agencies are increasingly requesting proof of the social
and environmental impacts of international aid. Meanwhile, national governments
need to focus on explaining why their funds were invested in the general and political
electorate (Ina Porras, 2010). Finally, the Millennium Development Goals set poverty
alleviation as a clear goal that all societies need to make efforts to address. It is
obvious that where vulnerable groups, especially the poor and ethnic groups have
interest in resources, they are entitled to obtain an equitable share of the rewards
(Porras, 2010).
PES and Its Perspectives on Natural/Environment Impacts
One of the strongest arguments is how much PES have contributed to
improving natural capital. To address this concern, the “additionality” of PES
schemes must be monitored. Natural additionality effect of the PFES policy is
measured by assessing the change forest cover and forest quality between pre-PFES
and during the PFES policy. Many scholars agree that the majority of the services
provided by nature are externalities. Economic theory contends that some forms of
partnership between buyers and service providers could result in the optimal provision
of ES. In addition, if ES providers own resources that provide them with a
comparative advantage as well as enabling condition in supply of ES, then PES can
lead to improving natural capital. While the theory is relatively forthright, the practice
is not, especially regarding the weak institutionalizing and poor governance in
developing countries. Therefore, it is necessary to have empirical evidence to prove
that PES generates “additionality” (Pattanayak, Wunder, & Ferraro, 2010).
Previous literature reviews have contended that there are insignificant or
modest benefits of these PES programs in terms of addressing environmental
effectiveness. For example, one of the earliest national-scale programs—the U.S.
Conservation Reserve Program—promoted individual landholders in terms of
conservation efforts (Ruben N. Lubowski, 2011). It has also been noted that “few
previous studies directly evaluate effectiveness using a comparison group of
properties to estimate what would have happened in the absence of the program”
(Pattanayak et al., 2010).
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So far, there have been quite a few assessments of national PES programs
applying direct control group examinations that came mainly from Latin American
countries, especially Costa Rica (Sanchez‐Azofeifa, Pfaff, Robalino, & Boomhower,
2007; Sills et al., 2008). The study of the PES programs in Costa Rica has found
limited or no impacts, possibly because of the slow degradation rate in Costa Rica at
the same time that their PES program was implemented (McElwee & Thanh, 2015).
An exception is the work conducted by Arriagada et al. (2010), which showed
positive impacts on reducing deforestation thanks to Costa Rica's program in the
Sarapiquí region, where it generally had a higher deforestation rate.
The studies of Grieg-Gran et al. (2005), Porras (2010), Wunder (2005a), and
Pagiola et al. (2005) showed that a PES scheme can improve the security of land
tenure and tree planting on marginal land, which then contributes to increased
household income (Molnar, Gamboa, Revenga, & Spalding, 2008). Molnar et al.
(2008) indicated that PES participants received payments for changing their land-use
or improving their land-use practices so that they could enhance their household
income. Similarly, Pagiola et al. (2005) and Tacconi, Mahanty, and Suich (2009)
indicated that PES enhances the availability of non-timber forest products (NTFPs)
and access to land for cultivation.
Inversely, Mexico continues to struggle with the essential rates of
deforestation (FAO 2005). Few studies on Mexico's national PES programs have
debated or discussed the changes on targeting strategies of PES (Alix-Garcia et al.,
2012; Corbera, Brown, & Adger, 2007; McAfee & Shapiro, 2010). However, these
studies have not directly estimated program efficacy by assessing deforestation or
employing matched control approaches. Another study in Mexico conducted by
Honey-Roses, Baylis, and Ramirez (2011) applied the spatial matching technique to
assess the effectiveness of payments teamed with protected area designation near the
buffer zones and corridors. Their paper found that “conservation measures resulted in
additional protection of 3-16% of high quality forest habitat and 0-2.5% of lower
quality forest” (Jennifer Alix-Garcia, 2014).
Previous studies on PES suggest “significant heterogeneity in environmental
effectiveness across space” (Pfaff and Robalino 2012), and some journals have
indicated that there is no cost-effective way for avoiding deforestation and poverty
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reduction if the high risk forest is not owned by the poorest households (McElwee,
2012). However, actual evidence on household impacts or tradeoffs is limited,
primarily due to data unavailability (R. Arriagada & Perrings, 2011; Pattanayak et al.,
2010). Previous work on China's Sloped Land Conversion Program (SLCP), which
covers for reforestation, did not provide major compensation between environmental
enhancement and development goals (Uchida et al. 2007, 2009). In a nutshell, the
wealth impacts of payments for avoiding deforestation programs have not been
comprehensively studied, nor compared to environmental impacts (Jennifer AlixGarcia, 2014).
Through their systematic review to determine the various dimensions of the
livelihood impacts of forty-six PES schemes, Blundo-Canto et al. found that “more
positive livelihood impacts than negative ones, focusing on ﬁnancial beneﬁts” (2018:
160). However, when looking closer to specific PES schemes, the results are quite
mixed. Indeed, they experienced that five counterfactual studies confirmed a positive
change in poverty indices for PES providers but moderately depended on slope level
and opportunity costs. Among these five studies, the Costa Rica PSA (Pago por
Servicios Ambientales or PES in English) program has contributed to reducing
poverty among households in remote rural areas with low opportunity costs and minor
deforestation impacts. However, some scholars recognized that poverty increased in
remote rural areas with higher opportunity costs (Robalino, Sandoval, Villalobos, &
Alpízar, 2014). The Mexico Payments for Hydrological Environmental Services
(PSAH) program resulted in positive poverty reduction but small poverty increases in
areas where the program had crowded participants with longer periods of participation
(Alix-Garcia, Katharine, & Patricia, 2015). In addition, Beauchamp et al. found that
the economic status (basic necessities) of ES providers as the treatment/participant
groups in Cambodia were improved compared to non-participant groups (Beauchamp,
Clements, & Milner-Gulland, 2018; Clements & Milner‐Gulland, 2015). Inversely,
Blundo-Canto et al. found no signiﬁcant impacts on poverty for three other
counterfactual studies (2018).
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Mixed Picture of the Financial, Natural, Capital, and Physical Impacts of PES
PES have been widely advocated as a promising approach for better
management of natural resources, biodiversity conservation, and poverty reduction
(Landell-Mills & Porras, 2002; Swinton, 2010; Turpie, Marais, & Blignaut, 2008).
However, the impact of PES generally and PFES in specific on multiple objectives is
an ongoing debate (Muradian et al., 2013; Wunder, 2013), and quite a few researches
have examined the synergies and correlations between impact on livelihood and PES
(Landell-Mills & Porras, 2002; Pagiola et al., 2005; Tallis, Kareiva, Marvier, &
Chang, 2008; Wunder, 2008).
Landell-Mills and Porras (2002) created a list of the positive and negative
effects of PES schemes on natural capital, where the natural benefits increased forest
value, land tenure, soil fertility, biodiversity, and water resources. By contrast, PES
schemes may cause potential risks in terms of natural capital, such as increased
competition for resources, boosted forest degradation, and loss of biodiversity. The
benefits of PES have been revealed in many studies, such as increased land tenure
security (Lawlor et al., 2013), financial accessibility, income stability, and
multifariousness (Pagiola et al., 2005; Wunder et al., 2008). Furthermore, PES can
improve health benefits by securing sources of drinking water (Wunder et al., 2008),
sustaining cultural opportunities and social networks, strengthening institutions, and
fostering economic growth (Tacconi, Mahanty, & Suich, 2013). Conversely, PES can
also have a negative impact on livelihood. According to Pagiola, Arcenas, and Platais
(2005) and Wunder (2008), the implementation of PES reduces resource-extractive
activities, causing lower local production and increased prices and levels of market
dependency, and may lead to social tensions from an unequal appropriation of
benefits.
Although robust evidence on the financial and natural capital impacts of PES
schemes is lacking in the literature (Lawlor et al., 2013), this dissertation attempts to
highlight the impacts from existing studies, concluding that PES schemes have mixed
effects on financial and natural capital (Table 2.1).
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Table 2.1: Financial and Natural Capital Impacts of PES
Authors

Case studies

(Hegde &
Bull, 2011)

PES project in
Mozambique

(Pagiola et al.,
Latin America
2005)

Financial capital

Natural capital

•
•

Increasing cash income
Incurring more
consumption expenditure

•

Uncertain effect on
forest use

•

Payment for PES may be
an extra income source for
poor households
Increasing net farm income
by reducing opportunity
costs
Division of benefits with
the landlord

•

Affecting land
tenure and renting

•

Reducing
deforestation rates
Stability of access
to land and forest
resources
Protecting water
quality and
quantity for only
surface water
reservoirs

•
•

(Clements &
Milner‐
Gulland,
2015)

PES and forest
conservation in
northern
Cambodia

(Zheng et al.,
2013)

“Paddy Landto-Dry Land
program” in
Beijing, China

(Bremer,
Farley,
Lopez-Carr,
& Romero,
2014a)

Payments for
ES in the
Ecuadorean
Andes

•
•
•
•

Improving household wellbeing
Changing the poverty rate
Increasing income from
agriculture production due
to reduced input costs
Creating more off-farm
jobs

•

•

•
•

Higher or more stable
income

•

Reduced
burning/grazing
Improving
agroforestry and
conservation

Source: D.T. Do and NaRanong (2019)
Besides the impact of PES on livelihoods (financial capital) and the
environment (natural capital), various studies have also examined whether PES
schemes have an impact on physical, institutional, and human capital. Blundo-Canto
et al. (2018) found that some PES revenues contributed to improving infrastructure
facilities such as schools and clinics, nursery and forest road upgrades, investments in
local power grids, road protection from erosion, greenhouses, and other community
infrastructure development work. In terms of human capital, among eleven studies
assessing the impact of PES on human capital, only one counterfactual study
experienced a negative impact that resulted in increased workloads for women (Jindal,
2010).
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Other studies indicated increasing environmental awareness, technical
knowledge, and empirical skills in agro-forestry management (Blundo-Canto et al.,
2018; Jennifer Alix-Garcia, 2014). In terms of social and institutional capital, BlundoCanto et al., discovered that among twelve counterfactual studies, four reported mixed
results in impacting social and institutional capital. Specially, PES schemes facilitated
the connection of ES providers with local governments and formulated agricultural
cooperatives in China, strengthened the confidence, faith, and adherence among
participants in Tanzania, and increased voluntary collaboration, institutional
communication, and coordination in the Costa Rica PSA, while including
marginalized stakeholders in PES schemes (2018). However, some counterfactual
studies have not only found positive impacts, but also the negative impacts on social
and institutional capital. Rodríguez de Francisco, Budds, and Boelens (2013)
contended that the Pimampiro PES in Ecuador fortified an unequal partnership within
communities and between service users and providers. Meanwhile, Corbera et al.
(2009) found that formulating forest management groups has enhanced community
commitment to managing environmentally-unfriendly activities in forest areas but
generated conflict between official and unofficial rights holders in Mexico. Further,
Locatelli et al. (2008) found that the Costa Rica PSA strengthened governance and
improved local institutional capital while Bremer et al. (2014a) discussed improved
awareness in community development entities but potential disagreements when these
entities accessed reserved land areas.
It has also been noted that “without sufficient economic, social, and policy
incentives, the subregion’s globally significant natural areas—home to scores of
threatened and endangered species—are likely to become irreparably degraded, along
with the important ecosystem functions they provide” (Winrock International, 2011:
11). With these mixed results, it is obvious that more emperical studies on the
financial, natural, social/institutional impacts of PES need to be conducted to
contribute to enriching the pool of knowledge and the liverature on PES.
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2.2.5

PFES and Its National Perspectives on Financial, Natural, and
Institutional Impacts

Forest environmental services, as defined in the Decree 99 are “the work to
supply the use values of forest environment to meet the needs of the society and
people, including types of service as regulated in Decree 99” (GoV, 2010: 2). In this
dissertation, PFES is the key term for defining a supply/provision and
demand/payment relationship in which the users of FES pay the suppliers of FES
(GoV, 2010).
It is likely that there is not enough information to determine whether PFES has
an impact on poverty reduction. Recent study from CIFOR shows that the “findings
on the social impacts of PFES are mixed and credible data showing PFES as having a
positive impact on local incomes are lacking” (Pham et al., 2013: xii). The authors
suggested that all relevant implementing organizations involved in assessing
economic impacts should collaborate more closely and work together to prepare a
baseline database for local communities to participate in the PFES programs. They
added that such a baseline database is needed to set up a leading benchmark for the
future impact assessment of the benefits of PFES in association with other sustainable
development programs (T. T. Pham et al., 2013).
In order to fill the information gap, some recent studies have investigated the
impact of the PFES policy at the provincial level. Phan et al. for example conducted
an impact assessment (by interviewing PES participants and non-participants over a
period of seven years: 2008–2014) in Lam Dong province, where PFES was first
piloted in Vietnam in 2009, and found that PFES has contributed significantly to the
enhancement of local livelihoods, forest cover, and the narrowing down of income
inequality (Phan, Brouwer, Hoang, & Davidson, 2018).
Some sustainable development projects and policymakers have advocated a
“one stone killing two birds” perspective where PFES could address both FES
enhancement and poverty reduction. For instance, a USAID-funded project report
stated that PFES ‘‘would help local economic growth, public–private partnerships for
friendly economic activities, and increase financial for environmental protection. . ..
Such a policy [could] provide funds for meeting Vietnam’s National Forest
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Management and Biodiversity Conservation Action policies’’ (USAID, 2009, cited in
McElwee, 2012: 412).
CIFOR conducted another study to identify the role and impacts of
intermediary boundary institutions in vacillating and prompting the PFES policy in
Vietnam. The study found that it is quite challenging for PFES stakeholders,
especially the poor, to monitor environmental services and enforce the contracts of
payment. The study contended that partnerships amongst intermediate players are
complex and should be attentively studied by PFES stakeholders in order to prevent
negative impact from PFES on the poor (T. T. Pham, 2015).
To and Dressler (2019) criticized that there is an unclear indication that PFES
have supported the poor as he believes that there is no available socioeconomic or
environmental/ecological baselines for following up and assessment of the PFES
impacts. A donor report of USAID in 2015 informs that they could not conﬁrm
whether PFES are a pro-poor simply as they did not have reliable data. This is an
obstacle that needs to be addressed in the near future.
One other concern is that unstable land tenure in rural Vietnam can pose risks
to both FES buyers and providers (Wunder et al. 2005). P. X. To et al. have argued
that insecure land tenure is a determining factor confirming that FES providers,
especially poor households, cannot guarantee their long-term benefits from PES
policy. In addition, this factor has not only resulted in high transaction and
opportunity costs, but also threatens the likelihood of the success of the PFES policy
(P.X. To, W.H. Dressler, S. Mahanty, T.T. Pham, & C. Zingerli, 2012). Indeed, they
were concerned about “pre-existing inequalities as local elites monopolize direct
income flows and state forest entities” (P.X. To et al., 2012: 240) (such as state forest
management boards and state forest companies or SFCs) occupy and manage the
majority of national forestland. Although the GoV has tried its best to promote good
governance and equality, the problem of inequality still exists with a large proportion
of forestland holdings and associated PFES revenues going to the powerful few, while
the majority of the poor are unable to benefit from PFES contracts. Therefore, these
scholars have argued that “there has been no clear evidence that [PFES] will be an
effective mechanism for the state’s priorities of socializing forest protection,
improving the livelihoods of the rural poor, establishing sustainable sources of
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funding for the forestry sector, and improving forest quality’’(P.X. To et al., 2012:
248).
By contrast, MARD argues that the PFES policy has positively impacted
livelihoods and forest protection and biodiversity conservation. Based on the Review
Report of 10 Years Implementation of the PFES policy, more than 410,000
households and communities received PFES revenue through payments to forest
owners and through forest protection contracts, of which over 86% of the households
and communities that receive PFES money are ethnic people. The PFES money that
households are paid has contributed to improving income and some households have
used this money to invest in agricultural production, to provide education for their
children, and to create a stable livelihood and improve their lives (MARDa, 2018).
MARD also confirmed that although the existing PFES venue paid to FES providers
has not met the labor value and minimum living needs of local people as expected, it
is quite meaningful for the poor households living in mountainous areas (MARDa,
2018).
According to To and Dressler, MARD’s claim on the success of the PFES
policy is based on fairly simplistic assumptions. They argued that MARD simply
pretended that the PFES policy has reached thousands of rural and ethnic people and
that by default PFES will add value to poor ethnic minorities. MARD is correct, as
rural mountainous areas are the home of the highest poor households. However, there
are no available data recording specific wealth ranking status of each household who
has received PFES revenue (To & Dressler, 2019).
In terms of monitoring the change in natural capital, Decree 99 states that
PFES revenues should be computed based on both total areas of forest (quantity) and
the quality of the forests. However, the study of CIFOR has shown that forest areas
are used as the key proxy to track changes and to assess all other environmental/
ecosystem services. This study also indicated that the lack of detailed data can present
PFES stakeholders from assessing forest quality at different levels. Further, there is a
lack of natural resource maps and clear boundary markers in the field that show where
exactly people have tenure (T. T. Pham et al., 2013). At this juncture, it is quite
challenging for the PFES policymakers and implementers to conclude whether the
PFES policy has been properly planned, organized, implemented, and monitored. This
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study suggested that there should be research to facilitate and gather data on the
current situation of relevant landscapes. These data can be computed to produce
satellite images by using remote sensing technology such as the geographic
information system (GIS) and field verification. These images can be used as a
baseline for future assessment of changes in natural capital. In addition, this study
emphasized that managing existing forest alone may not achieve its original expected
outcome, such as soil erosion and sedimentation (T. T. Pham et al., 2013). To et al.,
suggested that PFES should be incorporated with other complementary ecological and
socio-economic development programs to optimize the results (P.X. To et al., 2012).
In addition, determining the impact of PES on biodiversity as another potential
objective is even more challenging and thus has hardly been discussed so far (Phan
Dang, 2016).
In terms of institutional capital, there is limited available data that has been
able to arrive at a reliable conclusion. Few studies have been conducted. Nguyen
conducted a research in Lam Dong Province, Vietnam and found that the designing
and implementation of the PFES scheme in Vietnam is well integrated with a national
policy structure where institutional arrangement, organizational establishments, and
the regulatory and financial management practices of the program are officially
supported by various government policy documents, such as decrees, decisions, and
circulars (Q. T. Nguyen, 2011). In line with this finding, through their study in Hoa
Binh province, T. T. H. Tran, Zeller, and Suhardiman (2016) experienced that an
operational regulation/framework is a top-down process, while enforcement
guidelines are a bottom-up process. With the issued central government policies, local
agencies have developed regulations and applied guidance. They also contended that
PFES have been supplemented instead of contradicting with other vertical agencies in
the forestry as well as non-forestry sectors, horizontally (T. T. H. Tran et al., 2016).
Although several studies have been conducted to review the empirical
experience and know-how learned from the execution of the PFES policy in Vietnam,
these studies have not focused on the evaluation of the PFES policy implementation
in a comprehensive and holistic manner. Instead, these studies have merely targeted
either a single geographic or administrative area, such as a province (Hess & To,
2010; Q. T. Nguyen, 2011), on a single matter, such as land rights or biodiversity
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threats (McElwee 2012; To et al. 2012), or on financial benefits only (MARD 2010b;
Tran 2010).

Obviously, it should be noted that although the GoV and donors have

paid considerable attention to the financial and natural capitals of PFES, there has
been little analysis, especially after Decree 99 became effective, to measure the
impact level of PFES on these aspects. Therefore, it is necessary to conduct an
evaluation research on the PFES programs in Vietnam (McElwee, 2013).
Lastly, although financial flows and benefit-sharing mechanisms have been
officially established, the monitoring, evaluation, and reporting systems have failed to
provide a feedback mechanism that ensures that comments and complaints are
handled professionally and in a timely manner. Pham et al. also contended that due to
the absence of clear evidence that PFES could maintain and improve the quality of
forests, it raises a concern about the performance of the PFES policy and the
magnitude of equity between FES users and FES providers (Thu Thuy Pham et al.,
2013).
In a nutshell, although the recent literature on PFES has been increasing, there
is still limited reliable evidence or scientific capacity to make conclusions about the
impacts of PFES under dynamic, diverse ecosystems. Therefore, it is difficult to
measure whether the PFES policy has been efficiently implemented. With this
literature gap, it is necessary to conduct a comprehensive study to measure the impact
of the PFES policy on financial, natural, and institutional capitals in Vietnam.

2.2.6

PES and Their Primary Pros and Cons

It is still debatable whether PES can be an appropriate approach for correcting
market failures and bad governance to improve livelihood and to enhance the
environment. Some proponents view PES as a flexible instrument to address market
failures by awarding conservation emphasis. PES also can be considered as a decent
finance scheme to provide cash income opportunities for poor rural people. Inversely,
opponents contend that PES are a costly instrument as they are quite challenging and
resource consuming for conducting the economic valuation of ES for the
establishment of true value for payments. They also argue that PES schemes will not
achieve their ultimate goals for creating viable financing for forest protection,
enhancing natural resources, and improving the livelihoods of the rural poor (UNDP,
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2019). Others are skeptical about the promotion of PES as they exert potential risks
on negative externalities such as “leaking”, inequitable distributional outcomes,
corruption and abuses, etc. Leakage refers to the displacement of environmentally
damaging activities outside the PES zone. For further information, please see Box 1
for a specific list of the pros, cons, and potential risks of PES gathered by the UNDP.
Box 1. Pros, Cons, and Potential Risks of PES
Pros:

Cons:

+ “Flexible instrument compared
to command and control
regulation.
+ Positive incentives can lead to
behavioral changes
+ PES can help address market
failures by pricing conservation
efforts.
+ PES provide cash income in
rural areas where poverty is high
+ Increased
knowledge
of
sustainable
resource
use
practices via PES technical
assistance”.

-

-

“The economic valuation of ES is a
challenging process.
PES implementation may be costly due to
complexity and complicated design
PES may not be always for the pro-poor.
The efficacy of PES implementation and
land tenure is correlated that the later is
difficult for the poor in developing
countries.
PES might reduce the flexibility of the
governments in decision making due to
long-term contract requirement for
executing PES schemes.

Potential Risks:








“Inappropriate monitoring leading to devalue of the PES
Risks associated with the enforcement of property rights.
Leakage problem.
Unintended perverse incentives
Inequality issue. Elites might have privilege to earn largest income paid by PES.
Corruption and abuses.
Uncontrolled liabilities”.

Source: Adapted from UNDP (Unknown); Salzman et al. (2018)
Together with the significant growth of the application of PES and their
implementation, critiques of PES are heard more and more today (Spash, 2011). Some
critics are worried about the role of correcting market failure by applying marketbased solutions as a central compass to resolve environmental tragedies and problems
(Engel et al., 2008; Spash, 2011; P.X. To et al., 2012). This will lead to expensive
transaction and opportunity costs for all of the stakeholders that participate in the PES
programs.

43

Others suggest that it seems impossible or unrealistic to come up with accurate
economic valuation of ES. Therefore, opponents criticize the exercise of simplifying
all of the roles of nature to transfer economic value (Nicolás Kosoy & Corbera, 2010).
In other words, the concern has been noted that intensive conservation may destroy
culturally-caused non-profit conservation benefits (Romero & Andrade, 2004;
Wunder, 2006).
Some scholars also debate that market-like preservation instruments may
prefer efficiency to fairness, where the vulnerable landholders sell underprice as they
are not always in a good position to bargain or take part in the PES schemes fairly
because of information asymmetry issues (Landell-Mills & Porras, 2002; Pascual et
al., 2010). This issue has occurred due to the fact that designing the price for an
ecosystem service is often a top-down, expert-led exercise without consulting ES or
PES providers (Nicolás Kosoy & Corbera, 2010).

2.3 Brief Overview on Public Policy and Program Evaluation
To evaluate public policies and programs, Vedung proposed various models of
evaluation. For example, he provides effectiveness models, economic models, and
professional models. Each model has its own sub-models with different constitutions
and attributes, depending on the nature of each model. For example, the effectiveness
model has five different constitutions, including goal, results, system components,
client concern and stakeholder concern. Meanwhile, the professional model has only
one sub-model, namely peer-review model (Figure 2.4).
When presenting models of evaluation, Vedung advises that that for
evaluation of a public program, the evaluation should not only focus on the
substantive results of government interventions but also examining other factors such
as legality, equity, procedures in which the interventions are conducted by ministries
and other agencies (Vedung, 1997).
The literature review of evaluation theory suggests that besides data on
outputs, outcomes, impacts of policy programs, it is equally important for evaluators
to gather more specific information on explaining why applied interventions have led
to success or failure. These explanations would be considered as lessons learned for
policy planners, policy makers, implementers as well as monitoring and evaluation
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actors. Other evaluators also indicated that if evaluators would like to have a better
understanding of how policy interventions impacted the outcomes, they should not
only focus on intervention designs, but also concentrate on explaining how achieved
outcomes were obtained in the evaluation sites (Vedung, 1997).

Goal-attainment model
Goals
Side-effects model

Effectiveness
Models

Results

Goal-free evaluation
model

System components

Comprehensive
evaluation model

Client concern, etc

Client oriented model

Stakeholder concern

Evaluation
Models
(Substantive)

Productivity model

Economic
models

Stakeholder model (North
America)
Policy Commissions
(Sweden)
Productivity model
Cost-effectiveness

Efficiency model
Cost efficiency

Professonal
models

Peer review models

Figure 2.4: Evaluation Models of Public Policy and Program Evaluation
Source: Adapted from Vedung (1997)
In addition, some scholars, including Vedung suggest that evaluators should
pay attention to some of key problems when conducting a policy program evaluation.
For example, the objective problem; for what objectives is the evaluation intended to
achieve? The organization problem: who should conduct the evaluation and how will
the evaluation be arranged? The results problem: what are the expected outputs and
the outcomes of the intervention? The impact problem: What contingencies should be
used to explain the results? And the utilization problem: how is the results of the
evaluation will be utilized? These questions are essential to guide the researcher to
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design his conceptual framework for conducting the study on evaluation of the PFES
public policy in Vietnam.
Normally, programs or policies should consist of three main parts: inputs,
implementation processes or transformation, and outputs (H. T. Chen, 2014). Inputs
are generally considered as resources that a program obtains from the society and/or
environment to begin the implementation “engine”. They may include financial,
natural and social capitals, know-how and technologies, physical capital, including
equipment and facilities, etc. Transformation is a process whereby a program
transforms inputs into outputs through an implementation process. For example, FES
users pay PFES revenue when using electricity provided by hydropower plants. The
hydropower plants collect these PFES revenues and pay the FES service providers to
protect forests for securing water in the watershed in order to generate power for the
hydropower plants.
Environment

INPUTS

TRANSFORMATION

OUTPUTS

Feedback
Figure 2.5: A System View of Program.
Source: Adapted from H. T. Chen (2014)
Outputs are the results of the transformation process and are considered an
indicator to measure whether a program has achieved its given goals. (H. T. Chen,
2014) contends that the environment in the system theory of program evaluation
includes many factors that can promote or hinder the program’s implementation.
These factors can be socio-economic elements, political structures, and financial
norms. The legacy of the program often relies on how the environment responds to
the program outputs and their impacts. If the outputs are well received by the society
and the impacts are positive, then the program is likely to be viable. Inversely, the
program may not be sustainable if its outputs and impacts are negative. Then, the
program needs feedback to not only help policy and decision-makers verify whether
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their policies or programs are successful, but also to provide reliable evidence to
correct any emerged problems. All of the communications are indicated in Figure 2.5
(H. T. Chen, 2014).

2.4 Conceptual Framework, Variables and Hypotheses
2.4.1

Conceptual Framework

Impact assessments are widely conducted by many international and national
agencies to measure the impact of socio-economic, environmental, and cultural
aspects supported by sustainable development programs. When conducting impact
assessment on the environmental and livelihood impacts of a project in Lao PDR,
Moinuddin, Jiao, Pokhrel, and Wang (2009) contended that impact assessment
systems and guidelines have been well developed based on existing studies and
experience. The International Fund to Agricultural Development (IFAD) developed
the Results and Impact Management System (RIMS) which assess three levels of
results from activities, outputs, outcomes to impacts on living standards (Moinuddin
et al., 2009: 21).
Based on the system view of program and theory of change model mentioned
above, the researcher adapted and arrived at a conceptual framework for conducting
the impact evaluation of the PFES policy in Vietnam. Figure 2.6 commences with an
entry point that captures the social problems. It is necessary to have a public policy to
address the problems; in other words, to fill the identified gaps regarding the PFES
policy needs. Based on these policy needs, a set of desired objectives and/or outcomes
are designed, and in order to achieve the desired outcomes, it is necessary to have
appropriate inputs that can be transformed into outputs and actual outcomes. Based on
the literature review and identified gaps, the researcher proposed an evaluation
framework that assess whether the PFES policy has contributed to changing financial
capital (H1), natural capital (H2), and institutional capital (H3), leading to improved
well-being, poverty reduction, social development, and a healthy environment. In
order to measure the change of these three main capitals, the three criteria of
effectiveness, efficiency, and equity were employed.
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Figure 2.6: PFES Policy Monitoring and Evaluation Framework
Source: Author.

Formula to Assess Financial Impact by Applying the PSM Approach
In order to estimate the mean impact of the PFES policy on the financial
capital of households that did participate, the researcher employed a matching
technique to identify the average treatment effect on the treated (ATT), which was
defined as:
𝐴𝑇𝑇 = 𝐸(𝑦1𝑖 |𝐷𝑖 = 1) − 𝐸(𝑦0𝑖 |𝐷𝑖 = 1) = [𝐸(𝑦1𝑖 |𝐷𝑖 = 1) − 𝐸(𝑦0𝑖 |𝐷𝑖 =
0)] − [𝐸(𝑦0𝑖 |𝐷𝑖 = 1) − 𝐸(𝑦0𝑖 |𝐷𝑖 = 0)].

(2.3.1.i)

Where, E (𝑦1𝑖 − 𝑦0𝑖 |𝐷𝑖 = 1) indicates the impacts of the PFES policy, and 𝑦1𝑖
stands for financial indicators such as total income, expenditure, consumable items,
income sources, and loan accessibility of household i participating in PFES. The
symbol “ ”׀means “conditional on”.
Conversely, 𝑦0𝑖 is the financial indicator of households not participating in
PFES. The formula 2.3.1.i applying the matching technique was used to estimate the
mean impact of the PFES policy on the financial capital of households participated in
the PFES.
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In addition to the formula mentioned above, the researcher also tested the
correlation between various independent variables and financial capital dependent
variable. Eventually, six independent variables (total income, income sources, total
expenditures, consumable items, days of food shortage, and loan access) were also
deployed for testing the H1- Financial impact of the PFES policy (see section 5.4).
Framework to Assess Natural Capital Impact of the PFES Policy
To evaluate the natural capital impact of the PFES policy, the researcher
proposed an assessment framework to focus on two main indicators: (i) total forest
areas, including forest cover; and (ii) forest loss, including forests that were cut and
burned during different periods. The researcher downloaded Landsat images from the
Glovis website by the United States Geological Survey (USGS). The Landsat 5
Thematic Mapper (TM), the Landsat 8 Operational Land Imager (OLI) and Thermal
Infrared Sensor (TIRS) images were used to measure the forest loss through
calculating the forest loss pixels for a certain period of time and ArcGIS software
(Figure 2.7). In addition, to measure the change of natural capital, the researcher also
proposed to gather information for four main independent variables such as (i) labor
inputs for patrolling forests, (ii) forest violations (e.g. forest fires, illegal logging,
etc.), (iii) forest cover and quality, and (iv) deforestation rate. For further information,
see section 5.3.2.
Forest loss
from the GSO

PFES Policy
Implementation

Natural
Impact

Change in total
forest areas &
forest cover from
GSO, Landsat
image computation

Landsat 5 and
Landsat 8
downloaded from the
Glovis website by
the USGS

Measuring forest cover for different periods using:
 Supervised classification technique
 Using map Algebra (ArcGIS 10.6)
 Forest loss pixels in each period computed & converted to hectares (30-meter pixel size)

Note: GSO: General Statistics Office; USGS: United States Geological Survey (USGS)
(https://glovis.usgs.gov/)

Figure 2.7: Framework to Assess the Natural Capital Impacts of the PFES Policy
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Framework to Assess Institutional Impact of the PFES Policy
Based on the literature review and the result from previous studies as well as
considering the context of the PFES implementation in Vietnam, the researcher came
up with a framework to assess the institutional impact of the PFES policy. Eventually,
four main factor (legislative instruments and number of forest violation, institutional
capacity building, PFES revenue distribution and sharing, and organization and
cooperation and property rights) were applied to assess the change of the institutional
arrangement since having the PFES policy (see Figure 2.8). For further information,
see section 6.2.
Along with the frameworks for measuring the financial, natural and
institutional impacts of the PFES policy, the researcher proposed key research
methods and associated techniques such as mixed method (qualitative and
quantitative), Propensity Score Matching, Landsat image and GIS computation. The
researcher also applied some key research instruments such as desk study, secondary
data review, focus group discussion (FGDs); key informant interviews (KIIs), indepth interviews (IDIs); household survey questionnaires (HSQs) and the FPDF
survey. For further information, see section 3.2.2.
Legislative instruments and
number of forest violations

Institutional capacity building

PFES Policy
Implementatio
n

Institutional
Impact

PFES’ revenue distribution and
sharing

Organizations and cooperation,
and property rights

Figure 2.8: Framework to Assess the Institutional Impacts of the PFES Policy
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Effectiveness is usually applied to assess the performance of an instrument, a
program, or a policy. Effectiveness is measured by assessing if the inputs and
resources allocated are sufficiently spent by determining if the actual outcomes are
achieved (D. T. Do, 2009). Some scholars contend that effectiveness includes the
degree of change through a policy instrument or a program that expectedly leads to
achieving a pre-defined policy objective (Lindhjem, Aronsen, Bråten, & Gleinsvik,
2010). In order to measure the effectiveness of the PFES policy, one should look at
various factors that cover, but are not limited to, deforestation and degradation rates,
the level of provision of ES and biodiversity conservation, poverty alleviation efforts,
and economic development change.
Efficiency is used to “determine the linkage and cause-effect relationships
between inputs and outputs in order to invest fewer resources, but have more impacts”
(D. T. Do, 2009: 2). In other words, efficiency refers to “[identifying] how to
minimize input resources while still achieving the outputs of the programs” (D. T. Do,
2009). Opschoor and Turner (1994) state that efficiency refers to the level to which
an instrument or a program/policy can deploy the most affordable cost-effective way
to achieve the program/policy objectives.
A literature review of public policy shows that equity can be divided into three
dimensions: distributive, procedural, and contextual (Corbera et al., 2007; Pascual et
al., 2010). They indicated that “distributive equity relates to the allocation of
outcomes and their impacts on different stakeholders in terms of costs, risks, and
benefits” (McDermott, Mahanty, & Schreckenberg, 2013). Meanwhile, procedural
equity refers to how stakeholders are involve in the decision-making process,
discussion, debates, and the negotiation of different perspectives (Brown & Corbera,
2003). Contextual equity (McDermott et al., 2013) or equity of access (Brown &
Corbera, 2003) refers to the existing social and institutional conditions—the ways in
which different players in the environment are able to interact to achieve pre-defined
goals. Under the PFES policy, equity is stated clearly as an especially fundamental
aspect of the PFES policy by the central government: “Transparency, democracy,
subjectivity, and equity, in line with the legal system of Vietnam and international
agreements that Vietnam ratifies or joins, are ensured” (GoV, 2010).
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Although there are four main research questions highlighted above, one
hypothesis − the PFES policy and its impact on income of beneficiaries – was
established due to its quantitative technique. The remaining research questions are
addressed by applying either qualitative or mixed method.

2.4.2

Research Hypotheses

This study tests the three following hypotheses using the above conceptual
frameworks.


H1. The PFES policy has contributed to improved financial capital, leading
to reduced poverty.



H2. The PFES policy has contributed to improved natural capital, leading to
reduced forest loss and increased forest cover and quality.



H3. The PFES policy has contributed to improved institutional capital,
leading to enhanced effectiveness, efficiency, and equity.

CHAPTER 3

RESEARCH DESIGN, METHODOLOGY AND STUDY SITES

3.1 Introduction
This chapter presents information on the research design, methodology, and
study sites. The chapter is divided into four main sections. In section 3.2, the research
design covers an explanation of the research approach and work flow, the variables
and their descriptions, and the logistical and ethical considerations when conducting a
research. Section 3.3 presents information on the research methodology, which
includes descriptions of the mixed-methods approach (3.3.1), the hypotheses and
associated units of analysis (3.3.2), and the data collection techniques (3.3.3),
including a desk review, secondary data collection and the household survey, and data
management and analysis (3.3.4), including the PSM approach and data quality
assurance, including the pre-test, outlier checking, and validity and reliability. Section
3.4. provides a brief overview of the study sites.

3.2 Research Design
The PFES policy in Vietnam was chosen as the case study for this dissertation
for four main reasons, which are more or less described in Chapter 1 and 2. First,
there has been little empirical work on the impact of PFES on livelihood, poverty
reduction (financial capital), forest quality and forest cover (natural capital), and
administrative and social change (institutional capital) (Thu Thuy Pham et al., 2013;
P.X. To et al., 2012: 248). Second, although PFES has been officially launched for
about eight years (as of the time that this study was conducted), only three out of five
types of FES have been implemented. Therefore, recent findings on the impact of the
PFES policy will be essential for policymakers and PFES practitioners to review and
know the lessons learned for better designing the remaining two types of FES. Third,
FES users, especially payers, put high pressure on FES providers to clearly and
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transparently identify whether their payments for PFES have resulted in positive
outcomes, meaning enhancing the quality and quantity of associated forest areas. And,
lastly, the PFES policy has received significant attention and interest among
policymakers and natural resource management organizations in Vietnam and
international organizations for its potential to be up-scaled to other parts of the world.
Table 3.1: Hypothesis, Study Sites, and Associated Methods
Hypotheses
H1

H2

H3

Main
Capitals

Study Site

Financial
Capital

Natural
Capital
Institutional
Capital

Admin.
Scale

Methods

Unit of
Analysis
VNFF and
PFPDFs

-Vietnam
-QN & TTH
provinces

National

Qualitative

Commune

Quantitative
HSQ

Household

QN & TTH

Provincial

Qualitative

Province

Protected Areas

Commune

44 FPDFs &
VNFF

National

Landsat
maps, GIS
Qualitative:
Open-ended
Questions

Protected
Areas
Provincial
FPDFs
&VNFF

In order to evaluate the impact of the PFES policy, the researcher proposed to
test three respective hypotheses, as mentioned in Section 2.3.3. Then, the research
was designed and conducted at national, provincial and commune levels,
administratively. Based on each hypothesis, the mixed methods, quantitative or
qualitative, were applied with different units of analysis. The detailed information is
indicated in Table 3.1.

3.2.1

Research Approach and Work Flow

Depending on each hypothesis, the relevant research approach was employed.
For example, in order to evaluate the impact of the PFES policy on financial capital
(H1), originally, the researcher planned to apply the research method developed by
Sunderlin et al. (2016). This method compares the impact of the PFES policy before
and after PFES for two different groups: PFES participants (treatment) and non-PFES
participants (control) in QN and TTH provinces (Figure 3.1). This integrated method
was selected to be applied with the aim to minimize bias and to improve validity and
reliability. However, after testing the HSQ in two communes, the researcher
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recognized that baseline data were not available. Therefore, the researcher had to
apply the “with and without” technique to conduct the household survey. This means
that those households have involved in the PFES scheme are called “with” or PFES
participants. Inversely, households that have not involved in the PFES scheme are
called

without

or

non-PFES

participants. Of course, other
techniques such as PSM were
applied to ensure reliable and
valid results of the assessment.
Finally, a household survey using
a structured questionnaire was
conducted

to

collect

primary

quantitative data for analyzing the impacts of the PFES policy at the household level.
Figure 3.1: Original Proposed Research Approach to Test H1.
Source: Adapted from Sunderlin et al. (2016)
In addition, in order to assess the impact of the PFES policy on natural capital
(H2), the researcher applied GSO data and Landsat image computation to measure the
change before and after the PFES policy. To measure the impact of the PFES policy
on institutional capital, an open-ended questionnaire was applied for 44 PFPDFs and
one central fund −VNFF. In reality, 28 FPDFs and the VNFF responded to the
provided questionnaires.
Due to the complexity of the research, the author has designed a research flow
chart to describe different phases of the research. Figure 3.2 shows that this study
was designed according to five stages. The first stage the preparation phase, focused
on a literature review (e.g. reviewing the philosophy of PES in the world, theories of
public policy evaluation and methods for policy program evaluation, and international
and national literature on PES and PFES), and created the research design (e.g.
mapping out the data source, designing and building the survey, and recruiting
potential enumerators as core research assistants). The second stage, the desk study
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concentrated on reviewing secondary data, reports, and conducting KIIs, FGDs, and
IDIs, as well as identifying entry points for conducting the household survey.
The third stage, the field survey, focused on training and coaching the
researcher’s assistants, conducting household interviews using the household
questionnaire survey (HQS) or IDIs. The fourth stage, the data process, targeted data
verification and data entry as well as data analysis using the Excel and STATA #14
applications. The final stage was to interpret the findings of the research, prepare the
manuscript to publish in the journal Sustainability, and to defend and finalize the
dissertation.

Eventually, the whole process took almost three years, starting in

January 2017 and extending to November 2019. Detailed information is shown in

Figure 3.2.
Figure 3.2: The Research Work Flow
In order to support the execution of the research, the researcher developed a
list of potential stakeholders at the central to commune level with specific types of
sources and sources of data collection (Figure 3.3).
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As a result, a total of 57 organizations participated in the study of which, six
organizations were at the central/national level, including the Vietnam Forest
Administration (VNFOREST), the VNFF of MARD, a USAID funded Vietnam
Forest and Delta Project, and the Improved PFES (iPFES) project, all of which were
consulted. Thirty-seven different organizations at the provincial levels (such DARD,
FPD, PFPDFs, PAs, PPCs, etc.,) and 14 entities at the communal level were
consulted. In addition, the study also conducted a household survey with 795
participants. For further details, please see Section 3.3. below.

Figure 3.3: Stakeholders, Sources of Data Collection, and Types of Data Sources
3.2.2

Variables and Description of Variables

In order to test the three proposed hypotheses, the researcher used dependent
variables and associated independent variables as well as indicators. For Hypothesis
1, the propensity scoring matching technique was employed to assess the impact of
the PFES policy on financial capital. In addition, the author explored the correlation
between financial capital as the dependent variables and six key independent
variables: (i) total income, (ii) income sources, (iii) total expenditure; (iv) consumable
items; (v) days of food shortage; and (vi) loan access (see Table 3.2). These variables
have been widely used in similar studies (T. Y. L. Nguyen, 2013; Phan et al., 2018;
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Wang, Pang, & Hong, 2017; Zheng et al., 2013). For further details about the
measurement of the financial capital impact of the PFES policy, see Chapter 5.
Table 3.2: Financial Capital as the Dependent Variable and its Independent Variables
#

Independent Variables
(IVs)

1

Total income (million
VND)

HH income received from PFES over the period of
participating in the PFES policy

Income sources

Name of different sources that contributed to household
incomes such as forestry, agriculture, services and others

3

Total expenditure
(million VND)

Total expenditure that one household spent for one full
year

4

Consumable items
(million VND)

Consumable items include food, education, health,
transportation, etc.

5

Days of food shortage
(days)

Number of days that one household had a shortage food in
a year

6

Loan access (million
VND)

Total loan that one household borrowed as of the day of
the interview

2

Description of IVs

When assessing the impact of environmental/ natural capital, Mayrand and
Paquin (2004) contend that PES schemes have proven to be effective in the
application

to

watershed

management,

carbon

sequestration,

biodiversity

conservation, landscape beauty, and bundled services. In this study, the following
methods were applied to evaluate the environmental/ natural capital impact. The
researcher applied the GIS satellite and Landsat image technique to compare the
changes in forest cover before and after the PFES program (T. Y. L. Nguyen, 2013;
Phan et al., 2018). This method is appropriate for measuring forest cover changes at
the watershed and landscape level. However, when going to lower layers, in order to
increase the accuracy and viability of the data collected, the researcher employed
other qualitative indicators, such as labor inputs for patrolling and field checking to
determine the frequency of forest violations, as well as deforestation rate (Table 3.3).
Table 3.3: Natural Capital as the Dependent Variable and Its Indicators Definitions
#

Indicators/ IVs

1

Labor inputs

Description of Indicators/IVs
Total labor days that households spendt for a hectare of forest
protection or conservation per year before and after participating
in the PFES
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#

Indicators/ IVs

Description of Indicators/IVs

2

Forest violations

Numbers of illegal logging cases and penalty fees per year before
and after applying PFES (and/or trend); buying, selling, and
transporting forest products illegally, illegal deforestation, illegal
hunting; general violations of forest regulations, etc.

3

Forest cover and
quality

Forest area burnt before and after the application of the PFES
policy: this variable implies that forest holders are more
responsible for forest fire prevention, thus improving forest cover
area and forest quality. This information was collected from the
GSO.

4

Deforestation
rate (forest cover
change):

This information was collected through household interviews.
FDGs and IDIs.. Deforestation rates were compared among the
participants before and after participating in the PFES scheme.

To test whether the PFES policy has impacted institutional capital,
institutional capital as a dependent variable was measured according to four
independent variables: (i) legislative documents enacted related to PFES; (ii)
institutional capacity; (iii) PFES revenue distribution; and (iv) organizations and
cooperation, and property rights. A description of these variables is presented in Table
3.4. For further details of the PFES policy impacting institutional capital, please see
Chapter 6.
Table 3.4: Institutional Capital and Associated Independent Variables and Their
Descriptions
Indicators/ Sub-IVs

Description of Indicators/IVs

Legislative documents The PFES policy impacts legal and regulatory documents to enable
enacted related to PFES the efficiency and effectiveness of resource use. This variable was
measured by the number of policy documents promulgated under
the PFES implementation nationwide and changes in document
contents to fix this process.
Institutional capacity

This variable was revealed by the number of trainings and
conferences conducted by FPDF and VNFF at provincial & national
levels, and the number of trained staff, ES providers, and buyers,

PFES revenue
distribution

This variable was measured by the effectiveness of payment
structure, the efficiency of payment structure, and the adequate
distribution of PFES revenue among different actors.

Organizations and
cooperation, and
property rights

This variable was measured through the number of FPDFs
established and the change of FPDF staff, the effectiveness of the
staff, and other stakeholders managing natural resources.
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For further information on the dependent and independent variables and
related constructed formulas, please refer to Chapter 5 and 6.
3.2.3

Logistical and Ethical Considerations

Ethical considerations must be taken into account when conducting any kind
of research study. It is necessary to consider ethnical issues because they will not only
interfere directly with how the researcher interacts with the data collected from the
participants, but they also impact indirectly the research findings. Agreeing with this
argument, Marshall and Rossman stated that “the interviewer’s success will depend
on how well he has anticipated and practiced his role in ethical issues” (2006: 101). In
addition, Babbie suggests that “anyone involved in social scientific research, then,
need to be aware of the general agreements shared by researchers about what is proper
and improper in the conduct of scientific inquiry” (2010: 63). This statement advises
that the researcher be unprejudiced in order to obtain more comprehensive and
objective research outcomes.
As mentioned above, the researcher interviewed different groups of
respondents who came from different backgrounds. Although these respondents were
not the same, the researcher made the same introduction to all of them. This
introduction told them that the researcher was a student who was independently
conducting a research for his Ph.D. dissertation. It was also stated that the research
would not be intervened by any ideas of other third parties in Vietnam or Thailand,
including the NIDA, nor would the work be harmful to their current positions in any
manner.
In addition to this, in order to make the participants feel comfortable, the
researcher presented the “consent form” to the targeted respondents. This form states
that all of the participants voluntarily took part in the study. In other words, they were
not forced to participate in any activities of this study. In addition, the researcher also
explained to them the anonymity issue. For example, for the in-depth interviews with
the key informants, the researcher asked them for permission to use a voice recorder
in advance. The researcher only used it when it was allowed. For the household
survey questionnaire, the researcher explained to the respondents that the coding
technique would be used to replace their names. The researcher also told them that
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their names would not be shown in any written paper, and their ideas would be kept
anonymous and confidential. These steps were applied in the field in order to enable
the respondents to come up with more valid and objective responses.

3.3 Research Methodology
3.3.1

Mixed-Methods Approach

Depending on the overall objectives of this study, mixed methods, utilizing
quantitative and qualitative approaches, were applied. Mixed-methods research “may
include theory deductively in theory testing and verification, or inductively as in an
emerging theory or pattern. In either situation, the use of theory may be directed by
the emphasis on either qualitative or quantitative approaches in the mixed research”
(Creswell, 2009: 136). The mixed-methods approach with qualitative and quantitative
instruments were applied to assess the impact of the PFES policy (Bamberger, 2012;
Burch & Heinrich, 2016; H. T. Chen, 2014; Creswell, 2009; Wholey & Hatry, 2010).
This approach enables the researcher to explore different sources of qualitative and
quantitative aspects in his or her study and to figure out more comprehensive
descriptions and interpretation of the study (Posner, 2015). For example, by applying
mixed methods to conduct the impact evaluation of the Children Support Grant
program in South Africa, Burch and Heinrich (2016: 160) noted that “the theory of
change suggests that as the research moved from short-term outcomes [...] to mediumor longer-term outcomes, the integration of the two types of methods (qualitative and
quantitative) would become increasingly important, given the greater complexity of
those pathways to impacts.” The qualitative instrument applied to this research
included a desk review, secondary study, and other qualitative techniques.
The researcher commenced with the desk study, followed by deploying the
KII and FGD techniques to quickly capture an overview of the PFES policy, and to
identify and map out where the study should be conducted to have more reliable data:
“In-depth interview is a qualitative research technique that allows interviewers to
deeply explore respondent’s feelings and perspectives on a related subject” (D. T. Do,
2014). Narrative research helps the researcher to gather data through stories on the
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individuals/events, reporting their individual experiences, and sequentially ordering
the meaning of those experiences (Creswell, 2009). It is worth noting that in a
qualitative study, the researcher is an instrument. Therefore, in order to apply the indepth interview instrument properly, the researcher should have a certain level of
personal skills, such as to be “open-minded; flexible and responsive; be patient,
observant and a good listener” (D. T. Do, 2014).
In addition to the qualitative approach, the researcher also applied the
quantitative technique by conducting a household survey with structured
questionnaires. The detailed research approach and its data collection techniques are
discussed in the following sections.
3.3.2

Hypotheses and Associated Units of Analysis

In order to test the Hypothesis 1− The PFES policy has contributed to
improved financial capital, leading to reducing poverty, individual households living
in and around the buffer zone of seven protected areas of QN and TTH provinces
were the unit of analysis. The household survey was conducted with 795 respondents
in both QN and TTH provinces. To test Hypothesis 2−The PFES policy has
contributed to improved natural capital, leading to reducing forest loss and
increasing forest cover and quality, protected areas and forest areas (hectares) were
the units of analysis. The study was conducted in seven protected areas with a total of
452,284 hectares of forest areas in QN and TTH. For Hypothesis 3− The PFES policy
has contributed to improved institutional capital, leading to enhancing effectiveness,
efficiency, and equity, the researcher applied the central and provincial Forest
Protection and Development Funds as the unit of analysis. The researcher conducted
the interviews, including an open-ended questionnaire with 44 provincial FPDFs and
one central VNFF. Among them, 28 responded fully to the study’s questions.
3.3.3

Data Collection Techniques

The researcher applied four qualitative data collection techniques, including:
(i) a desk review and secondary study; (ii) Key Informant Interviews and In-Depth
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Interviews; (iii) Focus Group Discussions; and (iv) Narrative Research. The
researcher also applied the quantitative data collection technique through the HSQ.
Desk Review
The researcher commenced the study by searching secondary data using the
keywords “payments for environmental services Vietnam,” “PES Vietnam,” “forest
environmental services Vietnam,” and “PFES Vietnam.” The researcher also accessed
the Vietnam Forest Protection and Development Fund at www.vnff.vn and 28 related
websites of provincial Forest Protection and Development Funds. All related
documents and data were reviewed, categorized, described, and interpreted to serve
the study objectives.
Next, desk study was carried out to review the gathered data from scientific
papers and reports related to PES schemes and the PFES policy. This activity enables
the researcher to have a better understanding of PES-like schemes and their
implementation, and of local livelihoods, income, forest protection, ecosystem quality
improvement, and carbon sequestration. The data collection activity was conducted to
collect secondary data from various sources, such as the VNFF, the Provincial FPDFs,
the 661 Program Fund, etc. The main purpose of this step was to have an overview of
the PFES policy, the study site, and relevance of PFES. Further, secondary data on the
socio-economic and natural conditions of the study sites, total areas of forest, areas of
forest with PFES applications, number of households, the ratio of poor and non-poor,
the ratio of ethnic minorities involved in the PFES policy, PFES management and
implementation, revenues and costs, etc. were collected to analyze and to determine
knowledge gaps.
In addition, before designing and conducting the household survey using the
structured questionnaires, a desk review of the literature and related documents was
conducted from planning, implementation, and reporting. The researcher reviewed
relevant policies and documents available during the preparation stage. These
secondary sources included effective laws, circulars, decrees, national and provincial
policies and programs on PFES, poverty reduction, new rural development,
biodiversity conservation and sustainable livelihood development, and provincial
socio-economic development plans. The preliminary findings from the desk review
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were used to conceptualize the research framework and to design the household
survey questionnaire.
Secondary Data Collection
Collection of secondary data was a necessary activity for designing, planning,
implementing, consolidating, and reporting the findings of the study. In order meet
the objectives of the study, a list of open-ended questions was prepared for the FGDs.
FGDs were applied for PFES stakeholders on the PFES program. Representatives
from different stakeholder groups were invited to participate in the FGDs. The agenda
of a FGD covered the purposes of the study, key issues related to PFES organizations,
implementation, management, M&E, pricing policies, and PFES quality management.
Five FGDs were conducted, of which, one FGD was in Hanoi for central
policymakers and stakeholders; two FGDs (one per province) in QN and TTH for
provincial stakeholders, including PFES fund managers and FES users/buyers, and
two FGDs in QN Saola Nature Reserve and TTH QN Saola Nature Reserve with
PFES providers in the communes. The PFES users were private hydropower
companies, water supply companies, and ecotourism operators. The main purpose of
this step was to have a better understanding of the common views and perspectives on
the impact of the PFES policy of different groups of PFES stakeholders.
Twenty-two in-depth interviews were conducted with key informants, who
were subjectively selected based on their job descriptions of the PFES scheme. These
key informants that participated in this research were policy regulators and
policymakers, managers and technical staff of VNFF, PFES researchers and experts,
provincial PFDFs staff members and PFES service providers and users from private
companies, NGO representatives, and women and ethnic group representatives. The
main purpose of this step was to understand how different groups view the impact of
the PFES policy on financial, natural, and institutional capitals.
In terms of the household survey, the researcher and the research assistants
collected secondary data on the population, the poverty rate, the forest area, and the
forest cover of 58 communes located in the buffer zones of nature reserves and
protected areas in QN and TT provinces. These data were used for the selection of
sample communes and to estimate the HH survey sample size for each of the sample
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communes. More secondary data were collected from relevant agencies at
provincial/district/commune levels and the private sector during and after the field
work in order to supplement the primary data collected from the surveys and FGDs.
Household Survey
Sampling technique: the multiple-stage sampling method used in the present
study consisted of cluster and stratified sampling, and systematic random sampling
was used to address the sampling needs (Babbie, 2010). Specifically, cluster and
stratified sampling methods were used to select the study communes, and systematic
random sampling was applied to select the sampled households (HHs), indicated in
Table 3.5.
For commune sampling, first, cluster sampling was used to select the
communes from the districts where the PAs are located within QN and TTH
provinces. The review of secondary data indicated that seven PAs (QN Saola, TTH
Saola, Song Thanh, Ngoc Linh, Elephant, Phong Dien, and Bach Ma) are mainly
located within the territory of 10 districts. There are 58 communes in these districts, in
close proximity to the PAs. Stratified sampling was then used to sample 12 of the 58
communes based on five selection criteria and the defined assessment scale of 100
points as follows: (i) High poverty rate = 30 points; (ii) low forest = 10 points; (iii)
high population of ethnic minority = 10 points; (iv) large forest area covered by
nature reserve = 30 points; and (v) high level of vulnerability = 20 points. The poverty
rate and forest areas had higher point values compared to the others due to their
weighting roles in this study.
Criteria for estimating the score for each commune were developed. Among
the 58 communes, 12 with the highest scores were selected, accounting for 20.7% of
the communes in the two target provinces. Two or three villages in each commune
were selected for household interviews using stratified sampling. Three main criteria
were applied for the selection of study villages: (1) They had a large area of natural
forest; (2) they had representative features, for example, in terms of poverty rate and
forest coverage; and (3) they were not next to each other. Of the 12 selected
communes, 25 villages were selected.
Sample Size: The Slovin sampling formula was used to estimate the sample
size for each commune: n = N/[N*(e)2 + 1], where n is sample size, N is population
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size, and e is sampling error (e.g., one confidence level). With a confidence level of
95%, a population of 82,297, and 50,000 HHs in the buffer-zone communes of the
seven PAs in QN and TTH provinces, a total sample size of 795 HHs was selected
(Table 3.5). The sample size of the selected communes was prorated based on the
probability proportion to the size (PPS) approach, in order to obtain a sample size that
was proportional to the commune.
For HH sampling, based on the sample size of each village selected by using
the PPS approach, a systematic random sampling method was used to sample the
HHs. In order to select the HHs in a sample frame, an interval coefficient k for
systematic selection was determined. This was estimated by dividing the total number
of HHs in the sample frame by the sample size. A full list of the HHs in the sample
frame was prepared. Subsequently, the initial household as a random integer from one
to nine was selected before selecting other HHs (every ninth) in the next segments
with an interval of k = 9. An approximate 10% contingency of HHs from the sample
frame was selected and used in cases where the preselected HHs were unable to
participate in the interview.
In order to obtain valid data, either the HH head or the main HH representative
of working age (between 18 and 60 years) was approached to be interviewed, as he or
she would likely have a better understanding of the household and livelihood issues,
as well as adequate knowledge and experience. The respondents who were
interviewed gave their full consent and were assured of the confidentiality of their
responses. In addition, gender sensitivity was taken into account by applying a 50–50
ratio for sampling male and female respondents.
We designed a HSQ and consulted with different experts in the economic,
forest/natural resources, and social fields. The experts provided comments for revising
the questionnaire. The questionnaire consisted of eight parts covering 80 questions:
(1) Demographic information; (2) socioeconomic profile; (3) livelihood assets and
living conditions; (4) access to public services; (5) access to market and information;
(6) access to sources of financial capital; (7) division of labor and decision-making;
and (8) knowledge, practices, and vulnerability.

Table 3.5: Selected Communes and Sample Size for HH Survey
Areas
covered
by PFES
(ha)

No. of
communes
in buffer
zones

Total HHs/
surveyed
HHs

%
Poor

%
Ethnic

%
Forest
cover

13,812

15

15,350/105

21.27

43.54

70.20

July 1991

37,487
58,676

Phong Dien
Nature Reserve
(NR)

November
2002

41,508
43,600

14,000

TTH (TTH) Sao
La Nature
Reserve (SLNR)

October
2013

15,520
16,554

6889

Song Thanh
National Reserve

October
2000

Elephant
National Reserve

Ngoc Linh
National Reserve

Nature Reserve/
National Park
Bach Ma
National Park
(NP)

Total

Date
established

Total areas (core
and buffer
zones) of PA (ha)

9

30.56

64.79

65.99

8794/150

4

2096/
172

30

87.13

Surveyed
communes

Number of
HHs

A Ting

654

Thuong Lo

318

Hong Ha

424

Hong Kim

526

A Roang

627

82
Thuong Long
629

54,897
22,067

46,213

September
2017

18,977
35,135

5130

November
2016

54,010
2718

39,992

238,399

134,913

14

7781/54

6

55.79

43.5

88.15

48.78

73.185

76.78

5736/163

6

58

4379/125
46,214/795

63.5

43.44

91.97

73.94

60.83

73.03

Dac Pre

341

Phuoc Xuan

293

Phuoc Ninh

826

Que Lam

1097

Tra Cang

869

Tra Tap

617

12

7,220

Surveyed
villages

Sample
size

Cho Nech
Pa Zih
Cha Mang
Doi
Pa Hy
Pa Ring
Dut 1
A Tia 2
Ka Lo
Karon Aho
Amin C9
Village 3
Village 4
Village 8
Village 58
Lao Du
Nuoc Lang
Binh Yen
Dui Chieng 2
Cam La
Phuoc Hoi
Village 3
Village 4
Village 1
Village 2
25

32
23
15
35
37
30
43
40
26
35
38
31
35
33
29
16
9
47
23
38
55
37
36
25
27
795
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* Note: There are no surveyed communes, villages, or HHs in this PA as TTH (TTH), PA(protected area), Sao La Nature Reserve (SLNR), and QN Sao La Nature
Reserve (QN-SLNR) are inter-provincially connected. Source: Computed from USAID Green Annamites Project (2017))
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3.3.4

Data Management and Analysis

In order to manage and analyze the collected data for this study, the author
applied the procedures in seven stages: “(1) organizing the data; (2) immersion in the
data; (3) generating categories and themes; (4) coding the data; (5) offering
interpretations through analytic memos; (6) searching for alternative understandings;
and (7) writing the final paper” (Marsall & Rossman, 2006: 156). The author also
used the application of Microsoft Excel to prepare the database and employed the
software of STATA Version #14 to (i) prepare the data files; (ii) conduct the primary
analysis; (iii) apply the statistical technique to explore the relationships among the
variables; and (iv) apply multiple regression to analyze the data collected from the
survey. The outcomes of this study are presented at the descriptive and interpretive
level.
PSM is a statistical matching technique that researchers use to measure the
effect of a policy or program by examining the covariates that anticipate receiving the
treatment (Austin, 2011; Peikes, Moreno, & Orzol, 2012). In this study, PSM
technique was employed to statistically compare two groups: with-PFES and without
PFES. For further information, please see Chapter 5.
3.3.5

Data Quality Assurance

We applied six measures to mitigate fallacy and to ensure data quality and
reliability: (1) the related guidance questions and a survey questionnaire was tested in
the field and improved; (2) enumerators were trained on the survey tools and
protocols and were deemed to be competent prior to the fieldwork; (3) survey
responses were processed in a way that facilitated data entry and reduced errors; (4)
HH questionnaires with significant errors were eliminated from the sample; and the
content of the questionnaire was (5) reviewed by enumerators on the day of the
interview and (6) supervised by the team leader. The team leader directly supervised
the entire data collection process. Completed questionnaires were carefully filed
before, during, and after data processing and analysis. Finally, the entered data were
double-checked during the data cleaning process to ensure accuracy.
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Pre-test Arrangement
Based on drafted guidance questions for KIIs, FGDs, IDI and Household
survey questionnaire, pre-tested activity was conducted to test in the field,
consolidated and finalize before starting data collection. Right after formulating
qualitative and quantitative questions, the researcher team spent three days in A
Roang commune (THH province) to test with the participation of 10 testing
households, and Tra Cang commune (QN province) with 12 testing households. All
comments were collected, analyzed, and used for updating and finalizing the HH
survey questionnaire prior to officially conducting the survey in the field. Seven
questions relating to livelihood were updated to better capture the full picture of the
PFES policy. A one-day training session on the survey tools and field procedures was
organized for 10 enumerators and researchers. A comprehensive field household
survey plan was also prepared and presented to the enumerators and researchers
during the training. Field planning and logistic arrangements were discussed and
finalized at the end of the training session before beginning the field survey. A
checklist was developed and used to make sure that the whole process was thoroughly
and systematically carried out. The advantages and disadvantages of these techniques
as well as inappropriate items from the questionnaires drawn from these pre-test
exercises were employed to adjust and make fine-tuning before starting the official
field data collection activities.
Validity and Reliability
In the conventional application, Babbie stated that “validity refers to the extent
to which an empirical measure adequately reflects the real meaning of the concept
under consideration” (2010: 146). In order to ensure the measured validity,
meanwhile, “reliability is a matter of whether a particular technique, applied
repeatedly to the same object, field the same result each time” (Babbie, 2010: 142). In
order to improve the validity and reliability of the data collected, the researcher
applied the random selection technique. After collecting the data, the researcher and
his assistants conducted a triangulation check with different sources, including
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consulting with FPES experts to ensure that the collected data were reliable. In
addition, the large sample size enabled the researcher to collect reliable data.

3.4 Study Sites
In order to achieve the study objectives, the study was conducted at two levels:
national and subnational levels. Specifically, to test hypothesis H1−PFES policy has
contributed to improved financial capital, leading to reduced poverty−, and
hypothesis H2− PFES policy has contributed to improved natural capital, leading to
reduced forest loss and increased forest cover and quality, the study was conducted in
QN and TTH provinces. Three main reasons for the selection of these two provinces
was to test these two hypotheses. First, QN and TTH participated in the PFES policy
for about six years but no similar impact study was conducted. Second, QN and TTH
own large tracts of intact evergreen forests and rich wildlife, especially in the upland
landscape (ADB, 2014). These provinces—the Southern Annamites Montane rain
forests—were recognized as one of the 200 Ecoregions categorized by the World
Wildlife Fund (WWF) and other partners7. Lastly, the two provinces are planning to
pilot the remaining two types of FES (industrial water use and carbon sequestration
services). Therefore, the findings and lessons learned from this study can contribute
significantly to formulating and designing more appropriate strategies, mechanisms,
and operation systems. In addition, to test hypothesis H3−the PFES policy has
contributed to improved institutional capital, leading to enhanced effectiveness,
efficiency, and equity−, the study was conducted at the national level with the
participation of 44 FPDFs (each FPDF per province). Brief information on the study
sites is presented in the following sections.
3.4.1

Brief Profile of Vietnam

Natural Conditions of Vietnam
Geographical location: Vietnam is located in the South-Eastern part of Asia.
The country is bound by China to the north (1,281 km) and Cambodia (1,228 km) and
the Peoples Democratic Republic of Laos (Lao PDR) (2,130 km) on the west. Its

7

http://ecoregions2017.appspot.com/
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jagged coastline extends for 3,444 kilometers along the Gulf of Tonkin, the Gulf of
Thailand, and the South China Sea.
Terrain: Vietnam's topography is quite special with its bulging ends (north
and south) and narrowing and stretching surrounds. The Northern Terrain is relatively
complex, which is dominated by the steep topography of the Hoan Lien Mountains,
which sit mostly above 1,500 meters, with extensive zones higher than 2,000 meters.
The Central Terrain with the Annamites stretches along the west toward the narrow
coastal plain. The terrain of the south is flat, gradually moving from the east to the
west, which is the rice bowl of the whole country.
Rivers: Vietnam has a dense river network. The two major rivers of Hong Ha
and Cuu Long originate in the Yunnan Plateau (China) accretion on two major deltas,
the Northern Delta and the Mekong Delta. Vietnam also has a system of rivers
distributed evenly from north to south with large basins, abundant fishery resources,
and abundant hydroelectric potential favorable for agricultural development and
human settlement, forming the foundation. There is longstanding wet rice civilization
of the indigenous Vietnamese people.
Climate: Vietnam has a tropical monsoon climate. The Vietnamese territory is
located in the tropics, and at the South-Eastern edge of continental Asia, bordering the
South China Sea (part of the Pacific Ocean), so it is directly influenced by the type of
windy climate usually blowing in low latitudes. Vietnam has four major climatic
regions—the northern climatic region, the southern climatic region, the central and
southern central region, and the South China Sea climate region.
The northern climate region includes the northern territory of Hoang Lien Son
range. This region has a tropical monsoon climate with four distinct seasons: spring,
summer, autumn, and winter. However, this climate region is characterized by
instability with start-end times and seasons. The north-eastern region includes the
Northern Plain, the Northern Midlands, and mountains (the eastern part of the Hoang
Lien Son Range). This region has relatively flat terrain (the Northern Delta) and is
low. This area is contiguous with the Gulf of Tonkin to the East. The west is shielded
by the highest Hoang Lien Son range in Vietnam (> 3,000 m), so it is more influenced
by the climate of the ocean than the north-western region of the north. Therefore, in
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the summer, the northeast region is directly affected by tropical storms and less
affected by Lao winds (foehn winds).
The southern climate region includes the territories of the Central Highlands
and the south. This region has a typical tropical monsoon climate with two seasons:
the dry season and the rainy season (from April to October 10-11). All year round, the
temperature of this region is high. The climate of this region is less volatile during the
year.
The climate region in Central and South Central consists of the eastern part of
the Truong Son/ Annamites and is a transitional climate zone between the two
climates mentioned above. This region can be further divided into two regions. First,
the North Central Coast region sometimes has cold weather and hot dry periods
caused by wind foehn. In the winter, due to the formation of this region running along
the East Coast in the Northwest-Southeast direction, directly facing the prevailing
monsoon direction in this season is the Northeast monsoon. The Annamites mountain
range is relatively high in the west (Phong Nha-Ke Bang mountain range) and in the
south (at Hai Van mountain pass in the Bach Ma mountain range) at the end of the
northeast monsoon. Accordingly, this area is still affected by the cold weather brought
by the northeast monsoon and is often accompanied by heavy rain (especially in TTH)
due to the monsoon blowing in the northeast direction with the steam from the sea,
slightly different from the dry weather of the north in the winter. The northeast
monsoon blowing here is often weakened and blocked by the Bach Ma mountain
range, which has little effect on the southern regions. In the summer, due to the
absence of steam, the Southwest monsoon causes hot and dry weather (sometimes up
to> 40 ° C, and the humidity is only 50 ÷ 60). Second, the South Central Coast region
is the southern part of the Hai Van Pass that is normally hotter than other northern
part of Vietnam. An important feature of this climate region is that the rainy and dry
seasons do not occur at the same time as the other two seasons.
Forest resources: The forest land of Vietnam occupies approximately 41,65%
of the total land of the country, which is equivalent to 14.5 million hectares (Table
3.6). Vietnam’s forest is stratified into production forest (7.7 million ha), protection
forest (4.6 million ha), and special use forest (2.2 million ha). During the last decades,
the expansion of forestry planting and regeneration forest has resulted in increasing
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forest cover; however, the level of biodiversity is lower than in primary forests.
Generally, the country has more than 12,000 plant species. Medicinal plants have up
to 1,500 species. Other forest products include shiitake, Lingzi, wood ear, and honey.
Concerning animals, it is estimated that there are 1,000 species of birds, 300 species
of mammals, and 300 species of reptiles and frogs in Vietnam, not to mention insects.
Table 3.6: Forestry Resources in Vietnam
Regions
Total
North-West
North-East
Red River Delta
North Central
Coastal
Central
Highlands
South-East
South -West

Total forest Natural forest Plantation Forest cover
area (ha)
(ha)
(ha)
(%)
14,491,295
10,255,525
4,235,770
41.65
1,704,168
1,530,833
173,335
44.57
3,903,648
2,353,991
1,549,658
56.02
82,544
45,678
36,867
6.02
3,103,601
2,222,455
881,146
57.65
2,410,141
1,563,540
846,601
49.27
2,557,322

2,206,975

350,347

46.01

486,719
243,152

257,707
74,347

229,012
168,805

19.44
5.26

Source: Decision No 911/QDD-BNN-TCLN dated on 19 March 2019
Protection forests aim to contribute to environmental protection by protecting
land and water resources, preventing soil erosion, restricting natural calamities, and
regulating the climate. Protection forests comprise (1) forests for protecting
headwaters; (2) forests for protecting wind- and sand-shielding; (3) forests for
protecting and preventing tide shielding and sea encroachment; and (4) forests for
protecting the environment. Special-use forests aim to protect the conservation of
nature, specimens, and biological gene of the national forest ecosystems. Moreover,
the special-use forest is for scientific research and historical and cultural relics, and
landscape protection. This type of forest includes (5) national parks; (6) nature
conservation zones; (7) landscape protection areas; and (8) scientific research and
experiment forests. Finally, production forests are for timber and non-timber product
production and trade combined with environmental protection. Production forests are
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planted on cultivated areas. The detailed information on forest classification and
forest types is shown in Table 3.7.
Table 3.7: Stratification of Forestry Resources in Vietnam
Forestry classification
I. Total area (ha)
1. Natural forest (ha)
2. Plantation (ha)
II. Ecological stratification (ha)
1. Forest in the mountains
2. Forest on sediment
3. Coastal forests
4. Sandy soil forests
III. Stratification based on type of
forests
1. Woody forests
2. Bamboo forests
3. Mixed woody and bamboo forests
4. Coconut areca forests

Total forest Special- ProtectionProduction
area
use forests forest
forest
14,491,295 2,155,178 4,588,059 7,748,058
10,255,525 2,071,628 3,931,584 4,252,313
4,235,770
83,550 656,475 3,495,745
14,491,295 2,155,178 4,588,059 7,748,058
13,272,079 1,839,274 3,978,960 7,453,845
945,749 280,754 471,216
193,778
225,802
34,690 119,245
71,868
47,664
459
18,638
28,567
10,255,525 2,081,628 3,979,967 4,193,930
8,858,166 1,885,450 3,527,357 3,445,359
240,926
28,528
63,520
148,878
1,152,014 167,540 388,873
595,602
4,419
110
219
4,091

Source: Decision No 911/QDD-BNN-TCLN dated on 19 March, 2019
Tourism resources: Vietnam is a country in the tropics that has four specific
seasons. The terrain has mountains, forests, rivers, seas, and plains and plateaus (Map
1a). The mountains created the highlands with a climate very close to temperate, with
many caves, rapids, and lagoons, and with many resorts and scenic spots such as Sa
Pa, the Phong Nha-Ke Bang World Heritage site, Ban Gioc waterfall, Ba Be lake,
Song Da hydroelectric lake, Tri An hydroelectric lake, Yaly hydroelectric lake, Thac
Ba lake, Ha Long Bay, and Con Dao, Phu Quoc Island. With 3,260 km of coastline,
there are 125 beaches, including many famous beautiful beaches such as Do Son, Sam
Son, Lang Co, Non Nuoc, Nha Trang, and Vung Tau.
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a

c)

b)

Map 3.1: (a) Map of Vietnam and Two Study Sites of QN (b) and TTH (c) Provinces
Source: http://maps.vnforest.gov.vn/vn
The Socio-Economic Conditions of Vietnam
Economic sector: In 2009, the gross domestic product of Vietnam increased
by 4.6% compared to 2008, and the economic growth in the quarters of the year of
this writing shows that the recovery trend of the economy is increasing significantly.
The achieved results marked the GoV’ initial success in its macro direction and
administration in order to prevent an economic recession.
Investment capital: Total realized social investment capital in 2009 was
estimated at VND 483.2 thousand billion, up 14.4% against 2008, including: state
capital of VND 174.2 trillion, accounting for 36% and an increase by 45%. Non-state
capital was VND 189.8 trillion, accounting for 39.3% and an increase of 12.6%;
foreign direct investment was VND 119.2 trillion, accounting for 24.7%, down by
11.2%.
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Population and poverty: According to the World Bank8, the national
population of Vietnam in 2017 was 95,54 million. At present, the poverty rate of
Vietnam is still high and clearly regional. Upland, remote areas have relatively high
poverty rates. Up to 64% of the poor households are concentrated in the northern
mountainous areas, which are very poor in natural resources and natural conditions,
and have harsh, underdeveloped, and inadequate infrastructure, especially concerning
essential infrastructure such as clean water, healthcare, and education, etc.
Additionally, the poverty reduction rate of ethnic minorities is still slow. Although the
number of poor ethnic minority households has decreased, the total number of poor
households in the country has increased and this has adversely affected the
development of the economy in general and the forestry sector in particular.
Labor: The results of the Vietnam Living Standard Survey (VLSS) in 2016
showed that the population of working age people in the whole country was 55
million, of which 45.2 million were in the labor force age group, accounting for
82.2%. The number of employees of working age was 43.9 million, accounting for
51.1% of the total population, including urban workers in industry and services at
nearly 12 million, accounting for 27% of the total labor in working-age group; labor
in rural areas was 31.9 million people, including agriculture-forestry-fishery and other
industries, accounting for 73%. The percentage of employees with lower secondary
education and higher was 56.7% compared to the total number of employees in that
age group, where the proportion of employees with upper secondary education and
higher was 27.8%. The labor force at the age of tertiary education or higher accounted
for 5.3% of the total labor force in the age group, where in urban areas it was 14.4%,
rural areas it was 1.8%, for males 5.6%, and for females 5%.
In summary, according to its natural and socio-economic conditions, we can
see that Vietnam has great potential for forestry development. Not only does Vietnam
have favorable natural conditions, such as a humid tropical monsoon climate, which is
very favorable for the development of forest trees, it also has a dense network of
rivers and streams with large reserves of water, fertile soil, and natural resources.
With its abundant and diverse nature, Vietnam also has many policies for planning
and developing forest resources, which will bring about high efficiency, and a young,
8

http://datatopics.worldbank.org/world-development-indicators/
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enthusiastic, industrious labor force. However, besides the potentials to develop forest
resources, Vietnam also faces certain difficulties, such as natural disasters, floods,
drought, a large population, and a low educational level, so forest protection and
exploitation is not sustainably exploited.
3.4.2

The Brief Overview of QN and TTH Provinces

QN and TTH are the two bordering provinces located in the central part of
Vietnam. In terms of natural resources, two provinces have a shared Bach Ma
National Park and Saola Nature Reserves that have rich evergreen forest, biodiversity
and especially home to threatened species such as the red-shanked douc langur and
Pseudoryx nghetinhensis. For other socio-economic and environmental background,
please see section 5.3 of the Chapter 5.

CHAPTER 4

FORESTRY AND THE PFES POLICY

4.1 Introduction
In Vietnam, forest and landscape management is vital for improving rural
communities’ health and well-being, where the forest protects watersheds, the water
cycle, and soil erosion. Moreover, timber and non-timber forest products (NTFPs) are
the income sources of people that depend on forests for their livelihoods. However,
the development and growing demand for energy, wood resources, and food has
increased the pressure on forests and landscapes in Vietnam (see Section 1.1, Chapter
1 for further background information on the forestry sector).
This chapter provides a brief overview of land use planning system, and land
use change in the agricultural and forestry sector from the central to the grassroots
level at the study site (4.2.1). The chapter provides a snapshot of the financing for
forestry development strategy for the period of 2006-2020 (4.2.2). The chapter also
presents a discussion of the PFES policy implementation process and operational
framework (4.3), the organizational structure of the VNFF and FPDF system, the
progress of the PFES policy in terms of PFES revenue management and benefit
sharing in the FPDFs, as well as the study sites, including the national and provincial
levels. The chapter closes by touching upon the equity of the PFES policy (4.4).

4.2 Land Use Planning and Financing for Forestry Development Strategy
4.2.1

Land Use Planning at the Study Sites

Land use planning practices play an important role in influencing the state
afforestation efforts and forestry land allocation, especially land tenure for promoting
the PFES policy discussed in Chapter 3.
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Vietnam’s master planning and plans on land use comprise national,
provincial, and district master plans on land use, and master plans on land use for
national defense and security. The duration of the master plans on land use lasts 10
years, while it takes 5 years for the land use plans at the national and provincial levels
and for national defense and security. At the district level, the land use plan must be
yearly prepared and proposed. The sequence of master plans and land use planning
has gone through three main steps: (i) designing and preparing a land use plan at the
beginning of a cycle (normally 5-years); (ii) revisiting and re-preparing the land use
planning at the end of a cycle; and (iii) adjusting the land use master plans and other
lower-level plans (USAID Green Annamites Project, 2018).

Figure 4.1: Institutional Arrangement for Agriculture Forestry and Other Land Use
Planning
Source: Adapted from the USAID Green Annamites Project (2018)
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There are two groups of stakeholders involved in the process of land use
planning: (1) governing bodies (Central Government, PPC or PPC, District People’s
Committee or DPC, and Commune People’s Committee or CPC); and (2) government
agencies (Ministry of Natural Resources and Environment or MONRE, Department of
Natural Resources and Environment or DONRE, and Sub-Department of Natural
Resources and Environment or SONRE). The Central Government formulates the
national master plan and land use planning, which is assisted by the MONRE.
Similarly, provincial and district governments frame their master plans and land use
plans with the consultancy from land management agencies. Figure 4.1 presents the
relationship among the key stakeholders. The interaction among the stakeholders has
takes place through the assessment, approval, adjustment, implementation, and report
of master plans and land use plans.
The result of land use planning is revealed by the change in the land structure
of the whole country of Vietnam. The total agricultural land of the entire country in
2017 was 27,270,606 ha, which increased by 1,168,438 ha compared to 2008. In
particular, the increase was mainly in the type of agricultural land and other types of
agricultural land. The area of crop production has increased relatively, during 20082017, with an average increase of 154,457 ha/year (Figure 4.2). This increase may
have come from the partial expansion of unused land, deforestation, and forestry land.
The area of forestland fluctuated during this period, when the area increased by
596,308 ha between 2008 and 2014. This increase is mainly because localities have
promoted the allocation of land for afforestation or zoning for forest rehabilitation,
along with the process of measuring and mapping cadastral forestry land to be more
accurately defined. However, the area decreased by 934,820 ha from 2014 to 2017
caused by forestland conversion into areas for perennial tree cultivation (Figure 4.2).
Eventually, this change in land structure has impacted the environmental sector,
especially regarding biodiversity conservation, including the PFES policy (USAID
Green Annamites Project, 2018).

80

18,000,000

15,845,333

15,249,025

16,000,000

14,910,513

14,000,000

Ha

12,000,000

11,508,010
10,231,717

10,117,893

10,000,000
8,000,000
6,000,000
4,000,000

707,827

690,218

2,000,000

796,053

-

2008
Agricultural land

2014
Forest land

2017
Aquacultural land

Figure 4.2: Change in Structure of Agricultural Land between 2008 and 2017
Source: Decision No 1467/QĐ-BTNMT, MONRE (2014), MONRE (2018)
In addition, Vietnam has paid a great deal of attention to better managing its
forest areas in order to better deliver forest ecosystem services to achieve international
commitment (such as the commitment to reduce 8% of CO2 by 2030) as well as
national socio-economic and development targets for the period 2006-2020. Indeed,
Figure 4.3 shows that during the period of 2005 and 2013, the total new forest
planting areas for the whole country was 2,834,600 ha, of which 87% was for planting
forests, 12% for forest protection, and 1% for special use forests. In addition, the data
in Figure 4.3 also show that, during the last 13 years, the new planting of forest areas
has increased 189,000 ha/year, followed by 27,000 ha/year for protected forests and
2,000 ha/year for specialuse forest areas. In other
words,
forests
rapidly

the
has
and

planting

of

increased
likely

will

become the dominant type
of forest in the near future.
Figure 4.3: New Forest
Planting Areas from 2005 to 2017 in Vietnam
Source: GSO (2018), accessed on 30 March, 2019 and computed by the author
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Meanwhile, the protection and special-use forests have slowly increased
during the last 13 years. This finding raises a concern on how to improve the quality
of forests and to enhance the biodiversity of the forests while promoting high value
planted forests.
4.2.2

Financing for the Development of Forestry Sector

During the last 15 years, the GoV has mobilized finances from different
source to implement its commitment to the Vietnam Forest Development Strategy
(VFDS) for the period of 2006-2020. Between 2006 and 2016, the GoV had already
mobilized VND 79,580.52 billion out of VND 111,387 billion planned for the VFDS,
accounting for 71% of the VSDF target. This result demonstrates the great effort of
the GoV to contribute to improving environmental protection, gradually shifting the
forestry sector from self-sufficiency to sustainable production and responsible
consumption.
In terms of the finances mobilized and invested in the forestry sector, a report
on the assessment of 10 years of the organization and implementation of the FPDF for
Phase 2008-2018 shows that half of the total finances came from social mobilization,
including the private sector and
individuals, 20% from the state
budget,

16%

from

PFES

revenues, and 12% from Official

20%

Development Assistance (Figure

50%

16%
12%

4.4). This result shows that PFES
revenues contributed to only onesixth of the total budget for the

State Budget

PFES

ODA

Social Mobilization

entire

forestry

sector

development.
Figure 4.4: Status of Finances Invested in the Forestry Sector Development between
2011-2018
Source: MARDa (2018)
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Although there has been only a modest contribution of PFES finances to the
forestry sector, the detailed data from 2011 to 2018 show that the finances from PFES
revenue invested in the forestry sector have increased eight times, from VND 283
billion in 2011 to VND 2,392 billion in
2018. Meanwhile, the state budget and
ODA declined in 2017, especially after
Vietnam became a medium income
country

where

ODA

will

be

significantly reduced (see Figure 4.5).
Figure 4.5: The Trend of Finances
Invested in the Forestry Sector from 2011-2018
Source: (MARDa, 2018)
As of December 2018, Vietnam has 33 national parks (NPs) and 174 protected
areas (PAs). However, only 39.3% of NPs and 20.68% PAs have received PFES
payments(T. T. Pham, T. L. C. Dao, et al., 2018). Figure 4.6 also shows that up to
75% of protected areas and 54% of national parks receive equal or less than VND 5
billion. This finding implies that
although PFES revenue has been
increasing over the years, its
proportion in contributing to the
overall budget for the operations
and management of the PAs and
NPs is still modest.

Figure 4.6: Status of PFES Revenue Paid to National Parks and Protected Areas in
2017
Source: Adapted from (T. T. Pham, T. L. C. Dao, et al., 2018).

4.3 PFES Policy Implementation Process and Operational Framework
4.3.1

The Setting and Institutionalization Process of the PFES Policy in
Vietnam
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As mentioned earlier, forests play an essential role in both Vietnam’s socioeconomic development and environmental protection, such as soil erosion prevention,
water cycle maintenance, and climate change mitigation (Luong, 2018 ; P.X. To et al.,
2012). However, the socio-economic development and growing food, wood, and
energy demand have put pressure on the forests and landscapes.
In order to improve the forestry sector sustainably, the Prime Minister
approved the VFDS for the period of 2006–2020 under Decision No.18/2007/QDTTg dated on 5 February, 2007 to improve the natural forest quality. This main
objective of the VFDS is not only to socialize and mobilize resources from different
socio-economic organizations to increase their contribution to socio-economic
development, especially poverty reduction, but also to increase forest land to 42-43%
of the total land area by 2010 and 47% by 2020. Further, in order to implement the
envisioned VFDS, the GoV has advocated the socialization of forest protection,
management, and development through the mobilization of other resources. This
initiative aimed not only at filling the deficit of the state budget for the forestry sector,
but also at leveraging and synergizing social resources for greater sustainability and
on a larger scale the impact of sustainable forestry development. Eventually, on 14
January, 2008, the GoV issued Decree 05/2008 / ND-CP on the Forest Protection and
Development Fund (FPDF). Here the main purpose is to establish a funding scheme
(i) to attract, mobilize, and receive social resources for forest management, protection,
and development; and (ii) to contribute to creating jobs, increasing incomes, and
improving the livelihoods of the local people, especially ethnic minorities in
mountainous areas. Unfortunately, after more than two years of the establishment of
the FPDF, mobilization was ineffective due to the lack of specific financial
mechanisms.
In order to address the identified financial shortcoming, MARD initiated a
pilot policy on PFES in Vietnam. In 2007, with a grant from the USAID, Winrock
International implemented the project “Biodiversity Conservation in Dong Nai River
Basin.” The Asian Regional Biodiversity Conservation Program (ARBCP) supported
Vietnam in the development of pilot the PFES policy through Decision 380/QD-TTg
issued by the Prime Minister on April 10, 2008 (Hoang, Do, Pham, Van Noordwijk,
& Minang, 2013). The PFES scheme was first piloted in Lam Dong and Son La
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Provinces from January 2009 to December, 2010. This policy identified FES buyers
such as publicity electricity and water plants, while the FES providers were local
farmers and communities that had been allocated forestlands (T. T. Pham et al., 2013).
After one-year of piloting, the GoV reviewed and assessed the provided policy
recommendations for policymakers. With the primary positive results of the piloting
phase, on 24 September, 2010, the GoV officially issued Decree No. 99/2010/ND-CP
on the PFES policy, which was in effect since 1 January, 2011 for implementing
PFES officially at the national level. This remarkable milestone made Vietnam the
first country ever in Asia to institutionalize a PES scheme for sustainable natural
resources management, including biodiversity conservation. The PFES policy requires
environmental service users to make payments to providers of these services, which
aims to (i) maintain the protection of the forests; (ii) support the forest communities’
livelihoods through contributing to household income, thus reducing the pressure on
forest resources; and (iii) reduce the burden on the government budget by providing
funding for forest protection activities (GoV, 2010).
From 2014 to 2016, the VNFF and MARD have conducted primary impact
assessments of the PFES policy and have recommended to the GoV to update Decree
99 due to its outdated fixed prices for electricity and water supply. Eventually, on 2
November, 2016, the GoV officially issued Decree 147 to supplement new
operational articles and to replace Decree 99. Figure 4.7 shows the process of
formulating and implementing the PFES policy in Vietnam.

Figure 4.7: Process of the Formulation and Implementation of the PFES Policy
Source: Adapted from VNFF (2016a)
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According to Decree 99, FES users such as hydropower plants, water supply
companies, and tourism companies must pay the FES for either the VNFF or the
associated provincial FPDF. The amount of payment is different among these three
businesses, where the hydropower plants have to pay VND 20 /kwh of commercial
electricity, while this figure is VND 40 /m3 of clean water from water plants; and the
tourism business must contribute 1% of its yearly revenue (T. T. Pham et al., 2013).
The fund was then distributed to FES providers (both organizations or individuals)
that were providing the FES. At the commencement of the PFES policy at the pilot
sites—Lam Dong and Son La—PFES was conducted through contracts between the
PPCs, the state-owned forest enterprises, and local communities. In case the stateowned forest enterprises were absent, the PPC made the contract of forests with
individuals or forest communities. Indeed, the forest contract does not change the land
tenure of households or communities; rather it makes sure that the FES providers will
maintain and improve the forests by monitoring, patrolling, and protecting the forest
area from fire and reducing the violations of forest laws (Q. C. Tran, 2018).
Despite the success of the pilot of the PFES policy in generating revenue for
the government to improve forest protection, the policy’s implementation still faces
some challenges. For example, the equal distribution of the PFES revenue does not
motivate individual households or communities to improve the forest quality.
Moreover, the generation of PFES revenue for forest conservation is unequal among
different basins, and there is lacking the monitoring of the impacts of the PFES
policy. These challenges are presented in greater detail in section 4.4. below.

4.3.2

The Structure of VNFF and FPDF

The Vietnam Forest Protection and Development Fund (VNFF) is a state-run
financial institution under the MARD, which was established on November 28, 2008
in Decision No. 114/2008/QD- BNN. The VNFF was established to mobilize social
resources to protect and develop forests, contributing to the implementation of the
policy of socializing forestry activities, raising the awareness and responsibility for
forest protection and development, improving the capacity and efficiency of
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managing and using capital, and contributing to the implementation of the Forestry
Development Strategy by 2020.
The FPDF operates for non-profit purposes, with the function of mobilizing,
mobilizing, managing, and coordinating resources to serve the forestry management,
protection, and development program. In addition, the VNFF organizes appraisal,
selection, support, monitoring, evaluation, and pre-acceptance tests of project
programs or non-project activities serving the forestry sector.
The VNFF includes the following. First is the board of directors, consisting of
9 members: the chairman, the vice- chairman and the members of the Fund
Management Council. It is the highest organ managing and monitoring the activities
of the Fund's Executive Board. Second is the control unit, including 2 members that
assist the agency for the Fund Management Council and control the operations of the
Fund Executive Board. Third is the management unit, including the director, the
deputy director, the chief accountant and other professional sections (Figure 4.8). By
2020, the VNFF strives to become a leading state financial institution in Vietnam to
effectively support the development of the forestry sector.

Figure 4.8: The Structure of VNFF in Vietnam
Sources: http://vnff.vn/about-vnff/organizational-structure; accessed 17, August 2019
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At the central level, the VNFF is daily led by the management unit. The VNFF
control unit is responsible for ensuring transparent, accountable, and compliant
practices. The VNFF collaborates with PPCs and DARDs to provide regulatory and
technical support for the implementation of the PFES policy. The VNFF also steers
and directly assists the
provincial PFDFs to
carry out
tasks.
flow

mandated

The

detailed

of

the

collaboration

among

different stakeholders
is indicated in Figure
4.9.

Figure 4.9: Structure and Collaboration between VNFF and Provincial Organizations
Source: Adapted from T. T. Pham et al. (2013)
Based on Decree 99 and Decree 147, the GoV has established the level of
payment for PFES applied to different kinds of ecosystem services (ES) provided.
There are five main types of ES. However, there are three ES products (electricity,
clean water supply, and tourism) that have been implemented. The remaining two
types

of

production
carbon

ES

(industrial

facilities

and

sequestration/

aquaculture) had not yet been
implemented at the time that
this study was conducted.
Detailed

information

is

displayed in Figure 4.10.
Figure 4.10: Five Types of FES Provided under Decree 99 and Decree 147
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Decree 99 (in Article 16) provides that the coefficient K should be used as a
basis for determining the payment of PFES with different forest conditions. These
conditions include: forest status (the ability to create FES); forest type (special-use,
protection, production); original forms of forests (natural forests or planted forests);
and the difficulty or favorability level for forest protection (social factors and
geography). PPCs are supposed to determine the coefficient K for payees of forest
owners. For contracted households, the coefficient K is regulated by the relevant
authority.
The MARD has issued Circular No. 80/2011/TT-BNN dated 23/11/2011
(hereinafter referred to as Circular 80) guiding the method of determining the amount
FES payments, which includes the coefficient K. According to that, the coefficient K
is calculated for each type of forest condition and covers 4 types of coefficients K:


K1: forest status and forest reserves (defined in Circular 34/2009/TT-BNN dated
10/6/2009 of the MARD)



K2: the purpose of using the forest (special-use, protection, production)



K3: according to the origin of forest formation (K = 1 natural forests, plantations
K = 0.9)



K4: according to the difficulty level for forest protection (very difficult, difficult,
less difficult), including social factors and geography.
During the first three years of implementation, most provinces have found

these formula too difficult to use and have made PFES payments by applying a K
coefficient equal to 1, meaning that the four K sub-coefficients are equal to 1, and that
all types of forests receive the same amount of payments (T. T. Pham et al., 2013).
However, recently there have been more FPDFs applying different coefficient Ks in
practice, especially when their M&E (M&E) systems have been improved.

4.3.3

PFES Policy and Its Operational Framework

According Decree 99/2010/ND-CP, the PFES policy has five types of forest
environmental services. By the time of this study was conducted, however, only three
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types of PFES (watershed for hydropower, maintenance of water sources, and
tourism) had been implemented at the time this study was conducted.
The operational framework of the PFES policy is illustrated in Figure 4.11.
Different from those in previous studies (Kerr, Lapinski, Liu, & Zhao, 2017; P. Li,
Chen, Zou, Beattie, & He, 2018; Mousquès et al., 2008; Muradian et al., 2010), this
framework consists of six layouts of the PFES policy implementation process, from
activities to outcomes.


The first layout of the framework shows the related activities of FESs such as
demand–supply transactions embedded in payments for using power and water
from hydropower companies. This layout also indicates the enabling conditions
such as regulations, capacity building, governing, monitoring, and evaluation,
following Decree 99 on the PFES policy implementation. These activities are
being conducted by different FES stakeholders (indirect FES users) as inputs
(layout 2) for water supply and hydropower, and by tourism companies (direct
FES users) to operate their businesses.



Based on the enabling conditions, including contract arrangements, these direct
FES users collect FES payments and transfer 100% of those payments to the
central and/or provincial Forest Protection and Development Funds (FPDFs)
under MARD or DARD. The collected FES payments, as intermediate outputs
(layout 3), are managed by government trust fund managers. These managers are
entitled to reserve up to 15% of the total payment (10% for administrative costs
and 5% for forest protection in the case of natural disaster or drought).



Through subcontracting arrangements with FES providers, trust fund managers
(from central and provincial FPDFs) transfer the remaining 85% of the collected
FES payment to FES providers who are individual household (HH) forest owners,
organization forest owners (e.g., CPCs, companies, forest management units,
youth unions, etc.), and/or village, community, or household group forest owners.
FES providers receive these FES payments, one of the short-term livelihood
outcomes of the PFES policy (layout 4), to better manage, protect, and develop
their respective forest areas, and to contribute to building financial capital for their
families, enhancing natural capital and strengthening social capital.

FES Providers

Human Beings & Organisms
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Figure 4.11: PFES Policy and Its Operational Framework.
Source: Adapted from D.T. Do and NaRanong (2019)
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Consequently, it is expected that with FES payments, HH income (financial
capital) of FES providers will be increased, forest environmental services (natural
capital) will be enhanced, and management capacity (institutional capital) will be
strengthened. This is the expected medium-term outcome of the PFES policy
(layout 5). As a result, the PFES policy would contribute to improved well-being,
poverty reduction, social development, and a healthy environment as long-term
outcomes (layout 6). Eventually, the healthier environment/nature will provide
better ecosystem services for humans (including indirect and direct FES users
from levels 1 to 6 of Figure 4.11) and other organisms.

4.4 Progress of the PFES Policy Implementation
4.4.1

Status of PFDFs Establishment and Their Performances

The PFES policy was operated and managed by the VNFF and PFDFs at the
central and provincial levels. After 10 years of implementation (2008–2018), one
Central Fund−VNFF and 44 provincial FPDFs were established to manage the PFES
policy (VNFF, 2018a). After 10 years of operation, 387 hydropower companies, 150
clean water companies, and 76 tourism companies had signed contracts, paying VND
10,548.75 billion
(equivalent

to

approximately US

VND 2,953.7 billion,
28%

$460 million) into
a
VND 7,595.1 billion;
72%

VNFF

and
FPDFs

(72%)

Provincial
(28%)

(Figure 4.12).
VNFF

Provincial FPDFs

Figure 4.12: Proportion of the PFES Revenue Collected by VNFF and Provincial
FPDFs
Source: (MARD & UNDP, 2018)
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By the end of 2017, there were 450,108 ethnic minority households
participating in and benefiting from the PFES policy, of which 196,380 were poor
households

(VNFF,

2018a),

with

incomes

lower

than

VND

700,000

($35)/person/month, and 72,834 were near-poor households, with incomes lower than
VND 1,000,000 VND ($50)/person/month (MARDa, 2018). This indicator was based
on Decision 59/2015/QD-TTg of the Prime Minister of the GoV on the new poverty
line, promulgated on 19 November, 2015.
It is also obvious that the number of FPDFs has increased from eight in 2011
to 44 in 2018. Among with the increased number of FPDFs, the total PFES revenue
collected has also significantly increased from around USD 283,000 in 2011 to
approximately USD 2,329,000 in 2018. The total PFES revenues allocated to manage,
protect, and develop the forestry sector has increased more than eight times, from
903,500 ha in 2011 to 6,398,772 ha in 2018 (Figure 4.13). The positive results imply
that the PFES policy has received an initial collective effort and buy-in from societies,
including FES providers and users.
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Figure 4.13: PFES Revenue and Total Areas of Forest Protected During 2011-2018
Source: (MARD & UNDP, 2018; T. T. Pham, T. L. C. Dao, et al., 2018)
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PFES revenue contributes to the national strategy of forestry resource
management. With 460 million USD from the PFES revenue, it has not only
contributed to the national economy, but has also reduced the pressure on the national
budget for forest protection and development. Moreover, the PFES policy has been
supported to increase communities’ benefits through increasing financial capital,
creating jobs, and improving the awareness of local people regarding forest protection
and sustainable forest management. In several PFES provinces such as Lam Dong,
Lai Chau, QN, Kon Tum, the distribution of PFES revenue to individuals and
household has surpassed the government support for forest protection and
development from the state budget (approx. VND 200,000 per year per hectare) (Phuc
Xuan To, Wolfram H Dressler, Sango Mahanty, Thu Thuy Pham, & Claudia Zingerli,
2012). Additionally, the PFES policy has increased the awareness of farmers and
community in terms of forest protection and development through building capacity
and propagandized campaigns.

This combination provides incentives for local

communities to become more involved in forest protection and management. For
instance, in QN and Dak Nong, the local community used PFES revenue to establish a
patrol group to monitor and protect the forest.
The PFES policy plays an important role in protecting the environment. Since
the commencement of the PFES policy, the number of violations against forest
protection and development and areas of forest degradation has been reduced. A
report from the VNFF indicated that the figure on violations has been halved, while
the area of degraded forests is less than one-quarter compared to 2008 (Thu Thuy
Pham et al., 2018).
To summarize, the PFES policy implementation in Vietnam places little
emphasis on the idea of privatization. Rather, the policy has been considered as an
application to encourage the combination of financial mobilization as the strategy of
the government to improve natural resource management. The causality between the
PFES policy and sustainable natural resource management is based on whether or not
the government can maintain sufficient funds to support the long-term implementation
of the policy, and whether the government can generate positive impacts of policy on
natural resource management and improve livelihoods.
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From 2011 to 2017, the PFES scheme has paid VND 7,325.5 billion to
different forest owners/FES providers, including management fees. Governmental
forest owners (e.g. natural forest management boards, protected areas and national
parks) and non-forest owners (household groups) but authorized by the respective
government agencies have received the majority of PFES revenue, accounting for
62.7%, followed by individual households and local communities at 20.1% and mass
organizations and non-government forest owners (e.g. Farmer Unions, Youth Unions,
etc.) at 3.0%. The rest was spent on management fees, unforeseen funds, and other
expenditures (see Figure 4.14).
2.5%2.7%

8.9%
3.0%

20.1%
62.7%

Paid to Gov't forest owners & non-forest owners

Paid to individiual HHs & local communities

Paid to mass orgs & non-gov't forest owners

Management fee for VNFF & FPDFs

Reserve Fund

Other expenditures

Figure 4.14: Proportion of PFES Revenues Paid to Different Groups and for Different
Purposes
Source: (MARDa, 2018; T. T. Pham, T. L. C. Dao, et al., 2018)
Provincial FPDFs
In order to guide and implement the establishment of the Provincial FPDF,
MARD issued regulations on the organization and operation of this fund through the
Decision No. 111/2008/QD-BNN on November 18, 2008 and related legislative
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documents. Since then, the number of provincial FPDFs has increased gradually over
time. In 2009, four provinces that established the FPDF were Lam Dong, Son La, Lai
Chau, and Dak Nong. However, in 2012, this fund was established in 18 provinces,
and 34 provinces established the FPDF in 2013. The number of established FPDFs
increased to 36 in 2014 and 40 in 2015. Up to now, 41 provinces have established the
FPDF, of which 44 provincial funds have stabilized the organizational structure and
put it into operation. Many provincial funds have set up specialized departments with
their own offices to operate and provide advice on the implementation of PFES
policies in their localities, such as Lam Dong, Lai Chau, Lao Cai, Son La and Quang,
and Nam, Gia Lai.
Structure of FPDF
Fund Management Council: The Chairman of the Council is the Chairman or
Vice Chairman of the PPC or the Director of the DARD, while the Vice Chairman of
the Council is the Director or Deputy Director of the DARD or the Leader of the
Department of Finance. The members of the Fund's Management Council are leading
representatives of the Departments of Agriculture and Rural Development, Planning
and Investment, Finance, the Tax Department, the State Treasury and Provincial
Forestry Department, and the Forest Protection Department. Moreover, the Fund
Control Board includes the Head of the Department is the Head of Finance and
Accounting Department or the Chief Inspector of the DARD, while the members of
the board are professional officers, inspectors of the Department of Finance, and
DARD.
The Fund Executive Board: the structure of the Fund Executive Board is not
the same and the number of functional rooms is very different, depending on the
regulations of each province. Particularly, Son La province established a district
FPDF branch under the provincial FPDF—a part of the provincial FPDF, which is in
charge of PFES payment in districts and towns. Depending on the local conditions,
the FPDF is set up and decentralized to manage specifically. Of the 38 provincial
funds that have stabilized the organizational structure and come into operation, 9
FPDFs are under the PPC, and 29 of those are under the DARD.
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4.4.2

The Role of PFES in Financing Forestry Sector in Vietnam

Although the PFES policy has been implemented national wide in 2011, the
revenue from this policy has remarkably contributed to the financial sources of the
forestry sector. In particular, the generation of PFES revenue increased by VND,
8,200 billion contributing up to 22% of the Forestry Sector Restructuring Plan (T. T.
Pham, Bui Thi M.N, et al., 2018). The figure of PFES revenue is projected to increase
in the future when the state management agencies are developing new payment
schemes for different ES such as industrial water and carbon sequestration.
PFES revenue has contributed to the forestry sector according to the four
following schemes:


Forest protection contracts: during the periods of 2011-2016, PFES revenue
has been spent on contracts for protecting 6.4 million hectares of forest (or
approx. 44% of total Vietnam forest areas).



Operational funding: the report from the VNFF (2018b) indicated that PFES
revenue covered forestry management expenditure of around VND 373 billion
between 2011 to 2016. This expenditure includes national and provincial
staffing costs, monitoring and inspection activities, capacity building and
awareness raising of government staff, and ES users and providers.



Income generation: PFES revenue has contributed to providing a
supplementary income for forest management boards, protected areas, and
national parks and state forest enterprises. A report from the VNFF (2018b)
indicated that the distribution of PFES revenue provided income deficits to 79
forest enterprises and 192 companies, and 181 forest protection and
management boards.



PFES revenue plays an important role in supporting community development
programs. Indeed, more than VND 7,325.5 billion of PFES revenue has been
paid to different forest owners/ FES providers, including the individual
households to improve their livelihoods as well as upgrading local
infrastructure, village halls, and clinics (T. T. Pham, T. L. C. Dao, et al.,
2018).

CHAPTER 5

FINANCIAL AND NATURAL CAPITAL IMPACT
OF THE PFES POLICY

5.1 Introduction
In fulfilment of the hypothesis one and two of this dissertation, this chapter
examines how the PFES policy impacts on financial capital, including livelihoods and
poverty reduction as well as natural capital (such as forest area and forest quality). To
accomplish this objective, a quasi-experimental mixed methods research design with
PSM was applied. PSM technique was employed to construct counterfactual effects of
the PFES policy by investigating the financial and natural outcomes of PFES
participants with the outcomes that would have been obtained had the households not
been involved in PFES.
The chapter commences with a brief introduction, following by the scale and
scope of the study (5.2). This section provides brief background information on socioeconomic and environmental aspects and the status of the PFES implementation in the
QN and TTH provinces, including the specific studied areas. The chapter also
indicates materials and methods (e.g. applying matching technique to measure the
impact on household income between PFES participants and non-PFES participants,
and applying Landsat image computation technique to assess the change in forest
cover and forest quality) that the researcher used to test the proposed hypotheses
(5.3). The chapter presents key findings on the financial and natural impacts of the
PFES policy (5.4). The majority information of the key findings on the financial and
natural impacts of the PFES policy presented in this chapter are mainly driven from
the recently published paper that the researcher and his academic advisor jointly
published in the journal Sustainability.
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5.2 Scale and Scope
In order to assess the financial impact of the PFES policy, the study was
conducted in both QN and TTH provinces. The reasons for choosing these two
provinces are explained in Section 3.4. The brief overview of QN and TTH as the
study sites is presented in the following sections.
5.2.1

Brief Socio-Economic and Natural Resources of QN and TTH

5.2.1.1 Quang Nam Province
Natural Conditions: QN is a coastal province in the key economic
development region of the central region, where the north borders Danang City, the
east borders the East Sea with over 125 km of the coast, the west borders Kon Tum
Province and the Republic of the People Lao People's Democratic Republic,
bordering Quang Ngai Province to the south.
QN's topography is relatively complex, descending from west to east, forming
three ecological regions: the high mountains, midlands, and the plains and coastal
areas, divided by the Vu Gia, Thu Bon and Tam Ky river basins with strong
economic, social, and ecological environment relationships with hilly, delta, and
coastal ecosystems.
QN is located in the typical tropical climate region, with only two seasons: dry
and rainy, and is less affected by the cold winter in the north. The average
temperature in 20 - 210C, and there is no big difference between the months of the
year. The average rainfall is 2,000 - 2,500 mm but unevenly distributed over time and
space.

Rain in the mountains is more than the plains, rainfall concentrates in

September - December, accounting for 80% of the annual rainfall. The rainy season
coincides with the typhoon season, so storms pouring into the Central region often
cause landslides, flash floods in the districts of Nam Tra My, Bac Tra My, Tay Giang,
Dong Giang, Nam Giang and flooding in plain districts.
Forestry Resources in QN: The total forest area of QN province has increased
from 563,485 hectares in 2005 to 598, 052 hectares in 2016 because of the change in
planting area. In 2005, the natural forest area occupied 91.2% and planting area was
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8.8% of this total forest area. This figure slightly changed in 2010, when the total
forest area of QN was 590,752.3 ha, comprising 82.3% and 17.7% of natural forest
and forest planting, respectively. In 2016, the total forest area of QN was 598,052.3
700,000.00

ha, occupying 56.6% of

600,000.00

the natural area; the natural

500,000.00

forest

400,000.00
300,000.00

areas

comprised

76.0%, and forest planting

200,000.00

was 23.0% of this total

100,000.00

(see Figure 5.1).

0.00
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Natural forest

2010

2016

Plantation

Figure 5.1: Change in the Forest Areas in QN in the Periods 2005 to 2016
Source: SPOT5 interpretation (2005, 2010) and NFI (2016)
Population and Ethnicity: By the end of 2018, the population of QN was
1,435,629 people, with an average population density of 139 people / km2; there are 4
ethnic groups with long-standing residence, namely the Co Tu, Co, Gie Trieng, Xe
Dang, and some newly-migrated ethnic minorities with a total population of over
10,000 people, accounting for 7.2% of the provincial population. With 81.4% of the
population living in rural areas, QN has a higher proportion of population living in
those areas than the national average. QN has an abundant labor force, with over
887,000 people (accounting for 62% of the provincial population), where labor in
agriculture accounts for 61.57%, industry and construction are at 16.48%, and the
industry service is at 21.95%.
The Socio-Economic Condition of QN
According to the Master Plan for Socio-Economic Development (SEDP) of
QN province up to 2020 and with a view to 2030, the provincial Gross Domestic
Product (GDP) increased by 11.5% for the period 2016-2020, and the data is
projected to increase by 11% for the period of 2021-2025. By 2020, the contributions
of the industry and construction, services, and agricultural sectors to the GDP are
estimated to be 44.5%, 46.5%, and 9%, respectively. However, by 2025, it is
estimated that the projection of the economic structure will change to 46.0% industry

100

and construction, 47.5% services, and 6.5% agriculture, forestry, and aquaculture. The
contributions of each economic sector to the Gross Domestic Products (GDP) in 2016
in QN are presented in Table 5.1.
Table 5.1: Contribution of Economic Sectors to GDP in 2016 in QN
GDP (million VND)
Economic sectors

Total
Agriculture, Forestry
and Aquaculture
Industry and
Construction
Services

GDP increased
in 2016 in
comparison
with 2015
(million VND)

The
proportion
by
increment
by 2016
(%)

The
proportion
of
contributio
n to GDP
increased in
2016 (%)

2015

2016

134,201,00
0

163,282,000

29,081,000

100.00

14.75

17,886,000

19,068,000

1,182,000

4.06

0.60

85,140,000

109,425,000

24,285,000

83.51

12.32

31,175,000

34,789,000

3,614,000

12.43

1.83

Source: USAID Green Annamites Project (2018)
5.2.1.2 Thua Thien Hue Province
Natural Conditions: TTH shares a land border with Quang Tri, QN, Da Nang,
and the Lao People's Democratic Republic (with 81 km of border with Laos) and
borders the East Sea. TTH has a 111,671 km-long border connecting with Hai Lang,
Dakrong, and Huong Hoa districts in Quang Tri province. From the south, the
province has a common border with the Hien district of QN province with a length of
56.66 km and with the Hoa Vang district of Da Nang city with a length of 55.82 km.
In the west, the provincial boundary (also the national border) extends from the
northern point (the border of TTH province with Quang Tri province and the Lao
People's Democratic Republic) to the southern point (the boundary).
The mainland of TTH has an area of 5025.30 km2, extending in the northwestsoutheast direction, where the longest distance is 120 km (along the coast) and the
shortest place is 44 km (the western part), extending horizontally to the northeastsouthwest with the widest place along the route from Quang Cong commune (Quang
Dien), Tu Ha ward (Huong Tra town) to Son Thuy - Ba Lé (A Luoi) 65km and the
narrowest dimension is the southernmost landmass of only about 2-3km.
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Under the influence of opposing endogenous and exogenous topographic
processes, the topography of TTH has changed continuously for hundreds of millions
of years, especially in the period of the new tectonics to the present. The terrain there
is divided into 4 types:


Medium mountainous terrain: The average mountainous area is mainly
distributed in the west, southwest, and southern territories, accounting for over
25% of the province's territory.



Low and mountainous terrain: Low mountains and hills are distributed over
the widest area of mountainous terrain (over 65%) and occupy about 50% of
the province's territory.



The topography of the coastal plain: This area occupies about 16% of the
province's natural area.



The topography of the lagoon area and coastal sea: Lagoons, sand dunes, and
coastal zone are different in the morphology and distribution locations.
However, they are mutually supportive each other.
Land Resources: TTH has a total natural area of 505,399 ha, where the land

area is 468,275 ha, with 37,124 hectares of lakes, ponds, swamps, rivers, streams, and
mountains. Hilly land accounts for over three-quarters of the total natural area, while
the coastal plain is less than one-fifth of the total natural area of the province. The
land here is quite diverse, formed from 10 different soil groups. The yellow-red soil
group has the largest area with 347,431 ha, accounting for 68.7% of the total natural
area. The area of flat land, including valley land, is only 98,882 ha, accounting for
19.5% of the province's natural area. The land area to be improved includes sand
dunes, sand beaches. and sandy soil. The alum soil group is small and is very salty.
Water Resources: The groundwater resources in TTH are plentiful, including
pale water and hot mineral water, fairly evenly distributed throughout the province.
Water resources stretch from Phong Chuong and Phong Hien communes of Phong
Dien district to Quang Loi and Quang Dien districts, from Phong Son commune and
Phong Dien district to Tu Ha town and Huong Tra district and Phu Bai town area.
Huong Thuy district is the most promising underground water storage area for
exploitation and use for residents of TTH province. Seven sources of hot mineral
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water that can be used for drinking and healing are distributed from mountainous,
hilly areas to the coastal plains, which have been discovered in TTH. The most
notable of these are the three points of Thanh Tan, My An, and A Roang.
Forest Resources: Most of the mountains in TTH are in the west. The
mountainous forest areas have an elevation of 250m or more, mainly distributed in the
west of the province and extending from the boundary of Quang Tri in the north to the
boundary of QN province to the south. The terrain is complex; the Truong Son Bac
mountain range belongs to medium-high mountains and low mountains with the
highest peak at Ng77 Cave, 1,774m. The total area of mountainous areas accounts for
about 308,825ha.
The total forest area in TTH province has remained constant during the period
of 2010 to 2016 at 503,320 hectares (Table 5.2). However, the area of natural forest,
planted areas, and bare land have been changed. In particular, the area of natural
forests and for farming has increased by 4,247.2 hectares and 7,673.5 hectares,
respectively during the period, and by contrast, the area of bare land has decreased by
11,920.7 hectares.
Table 5.2: Forest Areas and Land Use Types in TTH in 2010 & 2016
Forest and Land-Use
Types
Natural forest
Plantation forest
Bare land
Total

2010
Area (ha)
207,925.0
63,157.3
232,238.2
503,320.5

2016
%

Area (ha)

41.31
12.55
46.14
100.00

212,172.2
70,830.8
220,317.5
503,320.5

%
42.15
14.07
43.77
100.00

Source: TTH Statistical Office, 2017
Population and Ethnicity: As of 2018, the population of TTH province was
1,145,259 people (563,613 men and 581,646 women). Regarding the distribution,
there are 397,328 people living in urban areas, and 747,931 people living in rural
areas. Among the ethnic minorities living in TTH, the Cotu, Ta Oi, and Bru-Van Kieu
ethnic groups are considered indigenous people living in the west of the province.
Over the long-term living process, these ethnic groups have created their own national
identity and typical cultural features, are united in diversity, creating a cultural subregion in the western part of TTH province.
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Economic Structure: The proportion of industry and construction has
continuously increased from 34.8% in 2005 to about 38.2% in 2010. The proportion
of the service sector increased from 43.6% to 46.5%, and the proportion of
agriculture, forestry, and fishery decreased from 21.6% to about 15.3% during this
period.
The services of TTH province are quite diversified and include banking
services, telecommunications, the Internet, traditional culture, tourism, and healthcare
and education.
Industry maintains an average growth rate of production value of 18.9%/year.
Some key products such as yarn, beer, cement, and other construction materials
maintain good growth and consumption; production capacity of textiles, garments,
and hydroelectricity have increased rapidly; and exports of industrial products in 2009
accounted for 86.6% of the total export value of the province.
Agriculture, forestry, and fisheries have maintained an average growth rate of
3.1% per year in the context of continuous difficulties caused by natural disasters and
epidemics. The productivity of major crops has increased rapidly (rice yield increased
by 6.9 quintals/ha compared to 2005, maize increased by 7.2 quintals/ha, cassava
increased by 32 quintals/ha), forming concentrated areas specialized in growing some
industrial crops such as cassava, coffee, and rubber. Agricultural and the rural
economic structure have rapidly shifted towards developing non-agricultural jobs. The
proportion of labor in agriculture has decreased from 41.7% (in 2004) to 37.0% (in
2008), and non-agricultural labor has increased from 58.2% to 63%.
5.2.1.3 The Status of the PFES Policy in QN Province
QN province has a natural area of over 1 million hectares; the forest land area
is nearly 720,000 ha (accounting for 68.9% of the province's natural area), where the
forested area is over 550,000 ha (including 140,258 ha of natural forest and 140,086
ha of planted forest), mainly concentrated in mountainous and midland districts. After
the Provincial Forest Protection and Development Fund (FPDF) was established in
2011, 14 projects on payments for forest environmental services (PFES) were
developed with more than 295,000 ha of natural forests in 11 districts, and 70
communes implemented the PFES policy. These are favorable conditions contributing
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to the process of forest protection and development in QN in recent years (QN-FPDF,
2018).
In particular, the total revenue from PFES in the entire province in 2011-2015
was nearly 219 billion VND. At the same time, disbursement for PFES in 5 years
(2011-2015) was over 147 billion VND. In addition to revenue and expenditure from
the PFES, from 2013 to 2015, QN has had 13 additional afforestation projects
approved by the PPC, including 1,147 ha with an amount of VND 92,399 million
transferred to the fund to pay for implementing units. The collection to date is VND
55,904 million and VND 26,559 million has been spent on afforestation, and tending
at 10 replacement afforestation units in the last 3 years.
Moreover, QN FPDF has signed 26/26 entrustment contracts with units using
FES for water production and business, electricity, clean water, and travel services.
FPDF has also cooperated with related agencies and units to prepare 14 projects on
PFES in hydropower basins in 70 communes of 11 districts approved by the QN PPC.
Through the establishment of these 14 payment schemes, more than 295,000 hectares
of natural forests are provided with PFES, accounting for 72% of the province’s
natural forest area.
The PFES policy has contributed to changes and has significantly improved
the livelihoods of the people participating in the implementation of policies on
planting and protecting forests in the province. These payments not only have
gradually improved the livelihood of the people but also have mobilized a large
number of persons for regularly patrolling and protecting the forests. As a result, the
policy promotes the socialization of forestry activities, contributes to poverty
alienation, and ensures social security, especially in the remote areas of the province.
In addition to these achievements, many shortcomings and limitations in the
operation of the FPDF and the policy in QN have also been revealed. In particular,
there is still a big gap in unit prices, affecting both the contracted households and
forest protection, and the PFES policy and management of the fund. In addition, the
average expenditure for forest protection is only 200,000 VND /ha/year, only equal to
50% of the contracted level under Decree 75 and 67% compared to the 30a Program.
Therefore, although the income of contracted households has increased, the amount is
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still at a low level. Since then, there have been comparisons among the households
participating in forest protection and protection.
5.2.1.4 The Status of the PFES Policy in TTH Province
The FPDF in TTH province was established in 2011, which operates under the
regulation on organization, management and operation in Decision No. 1632/QDUBND on August 08, 2011 by the Chairman of the TTH PPC. The total PFES
revenue collected so far is VND 152,038 billion, which has been paid to the forest
owners that manage and protect nearly 156,000 ha of forest/283,000 ha of provincial
forests, accounting for over 55%, contributing to maintaining the forest cover. At the
same time, the province's forests also create more jobs and generate significant
income for thousands of rural and mountainous people in the province.
The PFES policy has received the attention and support of the authorities at all
levels. The Forest Protection Department has more functions and duties as a focal
point to assess the forest protection results of forest owners. In addition to forest
protection and management, forest law enforcement is also responsible for supporting
people in implementing the PFES policies. The District Forest Protection Department
plays a key role in implementing the PFES policy for forest owners that are
households, groups of households, and communities. The ES buyers are more
responsible for implementing the PFES policies. In particular, the payment of PFES
for hydroelectric plants and clean water has been strictly implemented in accordance
with regulations.
The implementation of the PFES policy in TTH province has contributed to
creating jobs, improving the income of thousands of households in the highland
mountainous areas, and protecting over 55% of the province's forest area, and
maintaining forest cover, especially 32,000 ha of forest allocated to communities for
management. With annual funding from PFES payments, forestry companies and
management boards of protection forests and special-use forests have strengthened
their forest protection and management forces. There were 148 people participating in
the specialized forest protection force under Decision No. 44/2016 / QD-TTg dated
October 19, 2016 of the Prime Minister. In addition, the DARD has contracted
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communities, groups of households, households, and individuals to manage and
protect forests to provide FES. Five village communities, 35 groups of households,
and 148 households and individuals were contracted to receive forest management
and protection, and most of them are local people and ethnic minorities. This has
improved the efficiency of forest management and protection, and has created more
jobs and improved incomes for households living on the fringe of the forest. The
PFES policy has created opportunities to link forest owners that are households,
groups of households, and village communities with government and state forestry
organizations, and ES buyers, and has improved their capacity in management, forest
protection, and the improvement of community life.
There are more than 4,682 forest owners that are households and individuals
participating in forest protection and that are entitled to receive PFES revenue. The
total amount of PFES revenue distribution to forest owners in 2017 was
6,880,136,200 VND, where each household received VND 1,467,000 on average.
Forest owners have used PFES revenue for the right purposes and in accordance with
regulations, especially for communities, groups of households, and households that
have used the money mainly to pay for forest management and protection activities.
In particular, the PFES revenue is for supporting patrols and forest guarding activities,
where the common expense is from 100,000 to 150,000 VND/day for forest
patrolling. Therefore, it has created a positive change in the management and
protection of the forests of the community.
As regulated by Decree 99 and supplemented by Decree 147, a fixed payment
rate for hydropower plants (VND 20 and increased to VND36 for 1 kWh), water
supply (VND 40 and increased to VND 52 for 1 m3 of clean water, and tourism
companies (1–2% of total company revenues) has been applied. There are three main
groups of stakeholders. The first group is the EFS providers that are the forest owners
and/or groups/individuals of forest holders that have been authorized by the relevant
government agencies to manage allocated forest areas. The second group is the FES
users (e.g. hydropower plants, water supply companies, tourism companies) that are
the direct users of FES. The last group is the intermediate state-owned entities that are
authorized to manage the trusted PFES fund called the VNFF and/or provincial
FPDFs. In case a watershed (e.g. Vu Gia-Thu Bon watershed) covers more than one
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province/city, then the PFES revenue is required to be transferred to the central
trusted fund manager-VNFF. The rest is to be transferred to the provincial FPDF. The
VNFF is entitled to use 0.5 percent of total collect PFES revenue for its operational
and managerial expenditures. The remaining 99.5 percent is transferred to associated
provincial FPDFs. These FPDFs are entitled to reserve 10 percent of the total received
PFES revenue. The remaining 90 percent is to pay forest owners or forest holders to
use for forest protection and development. For further information, see Figure 5.2.

Figure 5.2: PFES Stakeholders and Payment Flow Applied in QN FPDF and TTH
FPDF.
The amount of payment to FES providers/ suppliers is calculated based on the
following formula.
The amount of
payment to FES
suppliers in a year
(VND)

=

Level of
payment for 1
ha of forest
(VND/ha)

x

Area of forest
managed by
FES suppliers
(ha)

x

Coefficient K

Where the level of payment for one ha of forest is equal to the total PFES
revenue collected divided the total forest area (VND per ha). This outcome will
multiply with the total area of forest managed FES suppliers. Depending on the types
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of forest; the status of forest; and the origin of forests, the coefficient K is determined.
This calculation method is regulated to apply nation wide since 2010. Nonetheless, to
simplify the payment calculation method, during the piloting phase (2010-2011), most
of provinces used the K=1. The same with other provinces, QN decided to apply K =
1 for every forest type and quality. Currently, K=1 has been still applying for all types
of forest in QN. However, TTH province has been applying the coefficient K based
on the guidance of the Circular 80 (mentioned in Chapter 3).
5.2.2

Specific Geographic Areas of the Study Sites in QN and TTH
The author used a primary dataset collected from the livelihood assessment of

the USAID Green Annamites Project where the author has been working and
conducting his research. A household survey that was part of this assessment was
conducted in 25 villages within 12 selected communes located in the buffer zones of
the seven PAs of QN and TTH provinces of the Central Annamites Landscape: Song
Thanh Nature Reserve (STNR), Ngoc Linh Nature Reserve (NLNR), Elephant Nature
Reserve (ENR), and QN Sao La Nature Reserve (QN-SLNR) of QN province; and
Phong Dien Nature Reserve (PDNR), TT Hue Sao La Nature Reserve (TTH-SLNR),
and Back Ma National Park (BMNP) of TTH province (Figure 5.3).
The Central Annamites region covers over 10,858 km2 of core forest that is
home to threatened species such as the red-shanked douc langur and Pseudoryx
nghetinhensis (wwf.org.la/projects/our landscapes/). QN and TTH provinces, part of
this landscape, make up the majority of the remaining 20% of healthy, natural forests.
The forests in these two provinces are highly biodiverse in terms of their gene pools,
species diversity, community structures, and ecosystem types, and are home to
thousands of species. However, these forests are increasingly threatened by
deforestation and forest degradation (USAID Green Annamites Project, 2018). The
total area of the seven PAs is 452,284 ha, with 238,399 ha of the core zone and
213,885 ha of the buffer zone. The PFES scheme was implemented in these two
provinces beginning in 2012. The total area of the seven PAs eligible for FES
payment in 2016 was 134,913 ha, accounting for 30% of the PAs.
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Figure 5.3: Locations of Seven Nature Reserves and Assessment Sites

5.3 Materials and Methods
5.3.1

Study Methods for Assessment of Financial Capital Impact

A mixed method quasi-experimental research design with PSM (described in
chapter 3) was used to examine the financial impacts of the PFES policy. A household
survey questionnaire consisting of eighty closed and open ended questions was
employed to collect data on the household demographic information (e.g. sex, age,
ethnicity, education), household socio-economic profile (wealth ranking, income
sources), livelihood assets and living standards (e.g. expenditure items), including
forestry and PFES information. The survey also gathered information on access to
public services for with-PFES and without-PFES participants. The questionnaires
were administered to 795 household heads. These households were selected from a
stratified random sample (see section 3.3.3.3). Finally, after checking and removing
outliers, 759 households; of which, 188 with-PFES participants and 571 without-
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PFES participants, were analyzed using PSM technique through STATA version 14
for windows.
Outlier Checking
In order to check the data before conducting the analysis and interpretation,
based on the economic status of the households assessed under the national
multidimensional poverty line of 2016–2020 (according to Decision 59/2015/QĐ-TTg
dated 19 November 2015, promulgating MPL applied for the period 2016–2020), the
survey dataset was divided into three sub-datasets representing poor, near poor
(certified by Commune People’s Committees or CPCs), and non-poor groups. In turn,
these sub-datasets were subdivided into six groups of poor, near poor, and non-poor
groups with and without PFES income. The total observations is 795.
The outlier analysis was carried out on these six sub-datasets to see if there
were any abnormal data values in the datasets. In this study, any data value that was
1.5 times the lower bound or upper bound of the interquartile range (IQR) was
considered an outlier (Tukey, 1997). In short, a data value (x) was considered an
outlier if it was within the following ranges:
𝑥 < (𝑄1 − 1.5 × 𝐼𝑄𝑅) ∨ 𝑥 > (𝑄3 + 1.5 × 𝐼𝑄𝑅)

(0)

where Q1 is the first quartile and Q3 is the third quartile of the dataset. Table 5.3
summarizes the statistics related to the outliers of the datasets.
Table 5.3: Exploratory Data Analysis. IQR, Interquartile Range.
Wealth
ranking
Poor
Near poor
Non-poor

PFES/without Number of
Lower
Q1
Q2
IQR
PFES
observations
bound
PFES
80
10,540,000 32,075,000 21,535,000 –21,762,500
Without PFES
255
8,206,500 31,950,000 23,743,500 –27,408,750
PFES
Without PFES
PFES
Without PFES

38
118
81
223

15,900,000 60,400,000 44,500,000
14,000,025 43,260,000 29,259,976
26,200,000 84,200,000 58,000,000
17,150,000 74,050,049 56,900,049

Upper
bound
64,377,500
67,565,250

# of
outliers
3
13

–50,850,000 127,150,000
–29,889,939 87,149,963
–60,800,000 171,200,000
–68,200,074 159,400,123

The tests showed that the data had 36 outliers. Poor without PFES and nonpoor without PFES groups had the most outliers. All of the outliers in the datasets and
other invalid data were removed before conducting further analysis and interpretation.

1
6
5
8
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As results, total of 759 observations was computed and the result is shown in Table
5.4.
Table 5.4: Sample Statistics of the Six Sub-datasets Defined above after Removing
Outliers.
Wealth
ranking
Poor
Near poor
Non-poor

5.3.2

PFES/without
PFES
PFES
Without PFES
PFES
Without PFES
PFES
Without PFES

Number of
data values
76
244
35
114
77
213

Min

Max

Mean

2,000,000
500,000
2,300,000
1,600,000
3,550,000
1,400,000

62,000,000
62,600,000
96,600,000
87,500,000
136,000,000
160,000,000

19,500,000
20,000,000
34,200,000
9,400,000
50,100,000
46,300,000

Standard
deviation
15,200,000
4,800,000
28,200,000
20,800,000
33,200,000
37,000,000

Study Methods for Assessment of Natural Capital Impact

This section presents natural capital impacts of the PFES policy through two
indicators: (i) Total forest areas, including forest cover; and (ii) forest loss, including
forests that were cut and burned. The former was based on a dataset from the General
Statistics Office (GSO) of Vietnam, Decision 1178/QD-BNN-TCLN dated 3 April
2018, the PFES Review Reports of 2018, and annual reports from the Forest
Protection Sub-department and Forest Protection and Development Fund in QN and
TTH provinces in 2018. The latter was based on data from the GSO data and Landsat
image computation. To gather forest loss information, the authors took advantage of
Landsat images downloaded from the Glovis website by the United States Geological
Survey (USGS) (https://glovis.usgs.gov/). For forest cover from 2001 to 2012, the
Landsat 5 Thematic Mapper (TM) was used, while forest cover from 2003 to 2017
was extracted from the Landsat 8 Operational Land Imager (OLI) and Thermal
Infrared Sensor (TIRS) images. The study area, QN and TTH provinces of Vietnam,
covers an area corresponding to the Landsat images of path 124, row 049 and path
125, row 049. Attempts were made to download cloud-free images. In cases where
cloud-free images were not available, map algebra manipulation was employed to
replace the cloud patches with corresponding patches from the nearest date images
(Tomlin, 1990).
To extract the forest cover, the researcher employed the unsupervised
classification technique (J. B. Campbell, 1987). The classified images were then
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visually checked to avoid abnormal changes in the forest cover. The forest loss pixels
for a certain period were then extracted by comparing the classified raster images.
Forest loss was estimated for the natural forest areas within the intersections between
watersheds and protected areas in the study sites. For each intersection, a zonal sum of
the number of forest loss pixels was calculated and converted to hectares (30-meter
pixel size). All classification and map algebra operations were carried out using the
ArcGIS 10.6 software by the Environmental Systems Research Institute (ESRI).
To measure the impact of PFES on the forest cover, the Landsat image
computation technique was applied for protected areas overlapping hydropower
watersheds areas. It is worth noting that the PAs have their own strict management
procedures that helped to minimize site effects by other external factors that would
have had an effect if other areas were selected. Meanwhile, forests in the hydropower
watershed areas are eligible for FES payment. In addition, the authors applied a fourto five-year interval (e.g., 2004, 2008, 2012, and 2017) to compute the Landsat
images to measure the forest cover change instead of computing every year due to
short periods and not much change in the forest cover.
The findings of the financial and natural impacts of the PFES policy is
presented in the following sections.

5.4 Results of the Financial Impact of the PFES Policy
Matching Techniques and Regression Outputs
Although three household groups—poor, near poor, and non-poor—were
involved in this data collection, there was not much difference between the poor and
near-poor groups. Therefore, further statistical analysis combined poor and near-poor
households into one group, named poor households. After removing the outliers and
invalid observations, the resulting two groups, poor and non-poor households, had
sample sizes of 446 and 279, respectively. The researcher looked at households both
with and without PFES in the poor and non-poor groups in order to compare the
financial and natural outcomes of PFES participation with the outcomes that would
have been obtained had the households not been involved in PFES. In order to
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estimate the mean impact of the PFES policy on the financial capital of households
that did participate, the researcher employed a matching technique to identify the
average treatment effect on the treated (ATT), which was defined as:
𝐴𝑇𝑇 = 𝐸(𝑦1𝑖 − 𝑦0𝑖 |𝐷𝑖 = 1)
𝐴𝑇𝑇 = 𝐸(𝑦1𝑖 |𝐷𝑖 = 1) − 𝐸(𝑦0𝑖 |𝐷𝑖 = 1).

(5.3.i)
(5.3.ii)

In this formula, E (𝑦1𝑖 − 𝑦0𝑖 |𝐷𝑖 = 1) indicates the impacts of the PFES
policy, where 𝑦1𝑖 stands for financial indicators such as total income, expenditure,
consumable items, income sources, and loan accessibility of household i participating
in PFES. The symbol “ ”׀means “conditional on.” The means defined in the formula
(5.3.i) is the most popularly-applied assessment parameters (Pearce, Putz, & Vanclay,
2003). Conversely, 𝑦0𝑖 is the financial indicator of households not participating in
PFES, and the treatment indicator D is equal to one if a sampled household is in the
PFES group and zero otherwise. The challenge of the above formula was in
estimating the financial impact of such policy on PFES households (D1) that no
longer participate in PFES (𝑦0𝑖 |𝐷𝑖 = 1). In order to overcome this challenge, the
researcher constructed a suitable counterfactual from the pool of households without
PFES. Accordingly, the estimation of ATT was simply treated non-PFES households
as the counterfactual and replacing (𝑦0𝑖 |𝐷𝑖 = 1) with (𝑦0𝑖 |𝐷𝑖 = 0| . Therefore, the
formula was changed as follows:
𝐴𝑇𝑇 = 𝐸(𝑦1𝑖 |𝐷𝑖 = 1) − 𝐸(𝑦0𝑖 |𝐷𝑖 = 1) = [𝐸(𝑦1𝑖 |𝐷𝑖 = 1) −
𝐸(𝑦0𝑖 |𝐷𝑖 = 0)] − [𝐸(𝑦0𝑖 |𝐷𝑖 = 1) − 𝐸(𝑦0𝑖 |𝐷𝑖 = 0)].

(5.3.iii)

Matching techniques are generally based on comparisons of essential
characteristics (x) between households with and without PFES. For this reason, if
there are more x’s between groups of households, it will be challenging to find the
same or sufficient characteristics (x) of households without PFES to compare with x’s
of household with PFES in all dimensions.
The three matching methods for estimating the ATT in this chapter are the
nearest neighbor, radius, and kernel. The nearest neighbor, as analyzed by the
algorithm, matched a household with PFES with a household without PFES that had
the nearest propensity score. The radius matching method estimates ATT by
comparing each unit with and without PFES within a predefined distance around the
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propensity score. In the kernel matching method, all comparison groups were
compared with the weight average of the PFES households.
In order to determine who participates in the PFES policy, a regression
analysis was conducted using a probit regression model. The identified independent
variables were based on the stepwise logistic regression for all variables to see
whether they affected the total income, income sources, expenditure, and loan
accessibility of households participating in PFES. The dependent variable was binary
(one for households with PFES and zero otherwise), while the independent variables
consisted of household characteristics: (1) Gender of household head, with a dummy
of one for male and zero for female, (2) age of household head, (3) a dummy for
ethnicity, (4) level of education, (5) forestry area, (6) rice consumption, (7) water
consumption, and (8) living area. The results indicated that the probit regression was
statistically significant in a test of the joint null hypothesis in which the regression
coefficient is prob > chi2 = 0.000 (Table 5.5). All of the independent variables had a
P-value < 0.05, which confirmed that these variables affected participation in PFES.
However, the effect can be negative or positive.
Table 5.5: Probit Regression Outputs
PFES
Age
Ethnicity
Education
Forest area
Gender
Rice consumption
Water consumption
Area of living
LR chi2(8)
Prob > chi2
Log likelihood
Pseudo R2

Non-poor households (n = 279)
Coef.
P >|z|
0.007185
0.000
0.0095029
0.003
0.1179336
0.001
0.0000110
0.005
0.0247456
0.000
0.0020609
0.010
–.0035307
0.048
0.0000562
0.014
15.69
0.0000
–160.23398
0.0467

Poor households (n = 446)
Coef.
P >|z|
–0.0066152
0.002
–0.366203
0.037
0.1379293
0.000
0.0021009
0.003
0.0000111
0.000
–.00013708
0.005
–.00097307
0.013
0.0000906
0.004
31.42
0.0000
–240.95549
0.0612

Outputs of Sampled Households Characteristics
Table 5.6 presents a summary of the key variables used in the PSM analysis.
There was no significant difference between PFES and without PFES, which can be
used to run the PSM without balancing.
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Table 5.6: Descriptive Analysis of Sampled Households.
Variable
Sample size
Age
Education
Family size
Total income (million VND/year)
PFES revenue in total HH income (%)
Total expenses (million VND/year)
Asset value (million VND/year)
Land for housing (m2)
Forest income (million VND/year)
Agri-income (million VND/year)

Non-poor (n = 279)
Without
PFES
PFES
198
81
39.04
40.47
4.37
5.33
4.57
4.22
72.80
62.9
3.2
40.3
45.0
166.6
153.2
565.61
642.51
6.0
8.5
10.9
9.5

Poor (n = 446)
Without
PFES
PFES
329
117
39.83
38.37
3.50
4.28
4.44
4.21
26.8
26.7
7.3
26.1
29.6
64.1
72.4
418.12 615.21
2.9
2.9
4.4
7.2

The descriptive data indicated that the 725 sampled households had members
of quite similar ages (38 to 40 years), educational level (grade five), and family size
(four to five people). However, the annual income of the non-poor households
generally was twice that of the poor ones, due to higher income from forestry and
agricultural activities. As a result of the higher overall income, non-poor households
had higher yearly expenditures compared to poor households. In terms of contribution
of the PFES revenue to total household income, the data analysis shows that on the
average, PFES revenue accounted for 7.3 percent of total household income for the
poor household group, and 3.2 percent of total household income for non-poor
household group, respectively. This finding implies that PFES revenue can be
considered as one of the main income sources for the poor.
Key Findings of the Financial Impact of the PFES Policy
The results of the PFES policy impacts on financial capital were evaluated by
three main indicators: total household income, sources of income, and accessibility to
loans; and three other related indicators were total expenditures, consumable items,
and days of food shortage. As mentioned above, the evaluation was conducted on two
groups, poor and non-poor households, in order to see how participating in PFES
impacted their financial capital. It was noted that in the case of non-poor households,
the estimate of total annual household income was positive under the nearest neighbor
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matching method, with a significance at 10% (T-stat = 1.80 < 1.96), but was negative
under the radius and kernel matching methods (Table 5.7). However, neither of these
two matching methods was statistically significant concerning any evidence on the
degree and direction of PFES impacts on the total overall household income.
Similarly, for poor households, although the estimation of yearly household income
was positive with the three matching methods, the T-stat was not statistically
significant. While it did not show any significantly valid results, the consistency of
the positive sign may be an indicator of the beneficial impact of PFES. In this case, it
can be concluded that the income of poor households with PFES is higher than that of
poor households without PFES; however, the difference may or may not be caused by
participation in PFES.
Table 5.7: Matching Estimates of PFES Impacts on Financial Capital.
Bias-adjusted ATT
Non-poor
Total income (million VND)
Income sources
Total expenditure (million VND)
Consumable items (million VND)
Days of food shortage (days)
Loan access (million VND)
Poor
Total income (million VND)
Income sources
Total expenditure (million VND)
Consumable items (million VND)
Days of food shortage (days)
Loan access (million VND)

Nearest Neighbor
TDifference
stat

Radius

Kernel

Difference

Tstat

Difference T-stat

1.90
2.00
0.90
0.90
1.80
–4.90

1.80
9.21
0.23
0.23
0.24
-0.51

–10.30
2.10
–0.50
1.10
5.40
–0.40

–0.83
12.88
–0.10
0.38
0.70
–0.07

–11.10
2.20
2.70
2.90
3.00
0.96

–1.19
13.81
0.57
1.03
0.46
0.16

1.00
1.60
2.30
0.90
0.90
3.50

0.29
9.91
0.50
0.45
0.12
2.02

0.90
1.70
4.60
0.30
–5.90
2.80

0.31
13.85
1.10
0.17
–1.13
0.92

0.40
1.60
3.90
–0.20
–0.40
1.70

0.14
14.17
0.96
–0.13
–0.06
0.58

The estimates of the income sources of poor and non-poor households were
statistically significant under the three matching methods with T-stat > 2.58
(significant at 0.01). It can be concluded that participating in PFES creates more
income sources for households. Changes in the natural conservation and management
are likely to have repercussions for local labor. As mentioned by Landell-Mills and
Porras (2002), PES schemes have an impact on job creation, which then indirectly
affects household income. The data analysis indicated that poor and non-poor
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households with PFES had more income sources on average than those without PFES,
where ATT stood at 1.6 and two, respectively.
Expenditure was the second indicator for assessing the financial impact of
PFES on the sampled households (Hegde & Bull, 2011). The study found that both
poor and non-poor households that were involved in PFES had higher expenditures
compared to those without PFES. However, the differences were not statistically
significant. The nearest neighbor and kernel matching methods estimated that yearly
total expenditure of non-poor households with PFES was higher than those without
PFES, whereas the radius matching method indicated a negative relationship.
Similarly, the three matching methods showed a positive relationship between the
annual expenditure of poor households with and without PFES. However, the
relationship between the PFES participation and household expense was not
statistically significant under any of the three methods.
The estimation of consumable items was similar to the household total
expenditure, with no statistical significance with the three matching methods. In this
case, it can be concluded that participating in PFES supports non-poor and poor
households with higher expenditures, more consumable items, and shorter duration of
food shortage; however, the difference between households with and without PFES
was not statistically significant. The estimates of the days of food shortage of poor
households were negative and not statistically significant under two of the three
matching methods, probably pointing to increased food security due to PFES
participation. However, the difference between poor households with and without
PFES was too small to reach significance.
Finally, the estimate of access loans from the credit policy of poor households
with PFES was positive and statistically significant under the nearest neighbor
matching method (T-stat > 2), while radius and kernel matching indicated a positive
relationship but insignificant results. This provided evidence that poor households
with PFES would have obtained more loans from different credit schemes than those
without PFES.
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5.5 Results of the Natural Impact of the PFES Policy
The data from the GSO indicated that the total forest areas of QN and TTH
provinces increased significantly since the PFES policy was implemented in 2011
(see Figure 5.4). Specifically, the total forest area in the QN province significantly
increased from 457,200 ha in 2008 to 680,300 ha in 2017, and in the TTH province
increased slightly from 293,200 ha in 2008 to 311,900 ha in 2017 (Figure 5.4). The
annual average forest area increased from 14,150 ha/year for the period 2008–2011
(pre-PFES) to 27,207 ha/year for the period 2012–2017 (during PFES) in QN. The
total forest area eligible for FES payment in QN increased from 2500 ha in 2012 to
286,000 ha (or 42% of total forest area) in 2017.
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Figure 5.4: Comparison of Forest Areas Changed in QN and TTH Before and During
the PFES Period.
Source: Computed from GSO (2018).
Similarly, the average annual forest area in TTH increased from 375 ha/year
for the period 2008–2011 (pre-PFES) to 2,817 ha/year for the period 2012–2017
(during PFES). The total forest area eligible for FES payment in TTH increased from
115,200 ha in 2013 to 129,000 ha (or 41% of total forest area) in 2017. In other
words, the average annual forest area during the PFES period increased by almost
double and more than seven times compared to the increase of the pre-PFES period in
QN and TTH, respectively. The increased total forest area and total forest area that
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received PFES money could have led to the increased forest cover. Obviously, the
forest cover of TTH and QN gradually increased by 2.92% and 14% from 2008 to
2017, respectively. Although many other factors contributed to the increased total
forest area and forest cover, the PFES policy could be seen as one of many factors
contributing to this trend quantitatively.
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Figure 5.5: The Status of Forest Monitoring ‘& Patrolling between 2012 and 2018
Source: FPDFs Survey
In terms of labor inputs for patrolling, Figure 5.5 shows that the number of
field monitoring visits, including patrolling visits, and the number of patrol units has
increased over the last seven years. These monitoring exercises have not only
contributed to preventing illegal loggers and wildlife hunters from exploiting forest
resources, but have simultaneously verified forest areas for processing PFES payment.
In terms of forest loss due to fires, the data from GSO show that the average
annual forest area that had fires declined from 2002 to 2016 in both provinces,
although QN experienced an increase in 2014–2015 (Figure 5.6). Specifically, the
average annual forest area that had fires declined slightly from 40.7 ha for the period
2002–2012 (when PFES service providers actually received the PFES money) to 35.3
ha for the period 2013–2016 (during PFES) in QN province. There was a similar trend
in TTH, where the annual average forest area that had fires declined significantly
from 52.2 ha in 2002–2012 to 12.0 ha in 2013–2016.
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Figure 5.6: Comparison of Forest Areas That Were Cut and Burned between prePFES and PFES Periods in QN and TTH.
Source: Computed from GSO (2018).
Inversely, Figure 5.6 shows that the average annual forest loss due to cutting
increased from 2002 to 2016 in both provinces. Specifically, the average annual forest
area that was cut increased significantly from 71.7 ha for the period 2002–2012 (prePFES) to 129.5 ha for 2013–2016 (during PFES) in QN, and increased slightly from
18.4 to 21.7 ha for the same period in TTH. One of the main reasons for greater forest
loss in QN may be due to the province needing land to building eight hydropower
plants.
The data from the Landsat image computation indicated that natural forest
area loss in eight hydropower watersheds of the buffer zones of six PAs of QN and
TTH provinces increased in 2004 and 2012 (pre-PFES), and decreased in 2017
(Figure 5.7). The total natural forest area loss calculated from 2004, 2008, and 2012 is
988.3 ha, and from 2017 is 236.5 ha (Table 5.8).
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Figure 5.7: Status of Natural Forest Area Loss in Eight Hydropower
Watersheds of QN And TTH over the Period 2008–2017
Source: Authors’ Landsat image computation
In general, the natural forest area loss of the studied watersheds decreased
between the pre-PFES and PFES periods. Table 5.8 shows that the average natural
forest area loss in eight watersheds of six PAs was 82.4 ha/year (or 10.3 ha/year/PA)
for the pre-PFES period and 47.3 ha/year (or 5.9 ha/year/PA) during the PFES period.
In other words, the average natural forest area loss decreased by almost half after the
PFES policy was put into effect. Specifically, among these eight watersheds, Ta Trach
and Song Bung had slightly increased the average natural forest area loss, from 8.4 ha
and 11.8 ha to 10.2 ha and 14.2 ha, respectively. The consultation with the QN forest
sub-department indicated that Song Bung watershed serves six hydropower plants.
This could be the main reason that some of the natural forest was still cleared for the
building of new hydropower plants after the PFES policy was put into effect.
Table 5.8: Natural Forest Area Loss between Pre-PFES and PFES Policy Periods In
Hydropower Watersheds of QN and TTH.
Protected area

Bach Ma NP

Hydropower
watershed

Ta Trach

Annual forest
cover loss
(ha/year)

Total forest
cover loss
(ha)

Annual forest
cover loss
(ha/year)

Total forest
cover loss
(ha)

2004–2012

2004–2012

2013–2017

2013–2017

8.4

101.1

10.2

50.9
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Protected area
TTH Phong Dien NR
TTH Sao La NR
QN Sao La NR
QN Sao La NR
QN Song Thanh NR
QN Song Thanh NR
QN Elephant Species

Hydropower
watershed

Annual forest
cover loss
(ha/year)

Total forest
cover loss
(ha)

Annual forest
cover loss
(ha/year)

Total forest
cover loss
(ha)

11.4
13.3
4.5
6.4
4.5
11.8
21.9

137.1
159.8
54.6
76.7
53.8
142.1
263.3

4.6
0.7
3.8
3.0
1.4
14.2
9.3

23.1
3.4
19.2
15.0
7.2
71.0
46.6

Huong Dien
Binh Dien
A Vuong
Song Con 2
Dak Mi
Song Bung
Khe Dien

Source: Authors’ Landsat image computation
The reports from the QN forest protection sub-department indicated that the
main reasons for forest loss were (i) ground clearance for hydropower and road
development; and (ii) shifting cultivation by local people. Indeed, the results of the
carbon baseline study conducted in QN and TTH by Hue University of Agriculture
and Forestry showed that the main drivers of forest degradation are the construction
of new roads and illegal logging (HUAF, 2018).
Table 5.9: Estimation of NTFPs Collected by Households at PAs.
Nearest neighbor

Radius

Kernel

Bias-adjusted ATT
Difference

T-stat

Difference

T-stat

Difference

T-stat

Households with PFES
collecting NTFPs

–0.139175258

–1.74

–0.152409548

–2.22

–0.135613943

–1.74

Poor households with
PFES collecting NTFPs

–0.25862069

–2.44

–0.254821238

–3.01

–0.16975548

–1.92

Non-poor households
collecting NTFPs

0.112903226

0.73

.043587033

0.37

.132384251

1.12

The study also evaluated the collecting of non-timber forestry products
(NTFPs) by households in seven PAs. The three matching methods indicated that
there was a difference in the collection of NTFPs (e.g., firewood, fruits, bee honey,
mushrooms, rattan, etc.) between households with and without PFES, as well as poor
and non-poor households with PFES (Table 5.9). Specifically, the study shows that
the estimation of PFES households collecting NTFPs had a statistically significant
negative value. Table 5.9 shows that the estimation of poor households with PFES
collecting NTFPs was negative with high significance. These findings mean that there
were fewer households with PFES collecting NTFP than households without PFES.
This implies that the PFES policy may impact forest use according to the type of
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household. In other words, the PFES policy likely contributes to reducing the
dependence of PFES households on forest resources, which would increase the quality
of forests. In addition, the estimation of non-poor households with PFES collecting
NTFPs is likely higher than that of non-poor households with PFES. However, this
difference is not statistically significant.

5.6 Conclusion
The study results show that the PFES participants, especially women and the
poor, have not been made worse in terms of the financial and natural capital when
participating in the PFES policy. The findings conclude that the PFES policy has
positively impact on the livelihood and natural resources for different groups of PFES
stakeholders. Specifically, in terms of financial asset, the results of the study
discovered that poor households with PFES have slightly higher income than what
they would have had they not participated in the PFES policy. In other words, the
PFES policy has contributed to increasing modest income for poor households who
have participated in the PFES policy. Nonetheless, the difference in total income
between poor households with and without PFES was statistically insignificant. This
implies that although there is a slight higher income for the poor households
participating in the PFES policy compared to the poor non-PFES participants, there is
not enough convincing scientific evidence to conclude that the PFES policy has
positively impacted on financial capital for PFES participants. Meanwhile, the income
of non-poor households with PFES was significantly higher than those without PFES.
This finding implies that the PFES policy has positively impacted on financial capital
for non-poor households who have involved in the PFES policy. In terms of natural
capital, the PFES policy has resulted in slight changes in the forest and forest cover as
well as reduced natural forest loss between the pre-PFES and PFES periods. It is
worth noticing that, however, a large number of natural forest areas have been lost
during the PFES periods. Therefore, the PFES policy should be taken into account the
lost of natural forest and propose corrective actions for addressing this issue.

CHAPTER 6

THE INSTITUTIONAL IMPACT OF PFES POLICY

6.1 Introduction
The PES scheme supports countries to sustainably manage their natural
resources including forests, land, water, and other related parts of the ecosystem. The
evaluation of PES policies on forest conservation has traditionally focused on the
assessment of deforestation compared to a potential counterfactual scenario.
However, there are growing concerns about the impacts of PES on other aspects of
socio-economic development, institutional arrangements, and broader conservation
goals. Notably however, notwithstanding the growing interest in PES, evidence of the
relationship between institutional impacts and other factors is still rare.
In Vietnam, although PFES is recognized as an important policy to promote a
new market-based initiative for conservation and natural resources management, there
is still a lack of evidence to confirm whether there has been an institutional shift
towards improved forest management policies, regulations, implementation, M&E of
the PFES policy. The overall objective of this chapter is to evaluate the impacts of the
PFES policy on institutional capital in Vietnam. The specific objectives are to (i)
identify the impact of the PFES policy on legislative instruments and guidelines
enacted related to PFES; (ii) identify the impacts of the PFES policy on institutional
capacity building to achieve efficiency and effectiveness of the PFES policy
implementation; (iii) assess the impacts of the PFES policy on the mechanism of
collecting and distributing PFES revenue; and (iv) evaluate the organizational and
cooperative impacts of the PFES policy on different stakeholders involved in policy
implementation.
The approach to measure institutional impacts of the PFES policy has been
adapted from Beunen and Patterson (2019), and comprises some indicators on
establishment and utilization of FPDFs such as leveraging of potential funding to
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invest into natural resources management and conservation practices; the changes
related to policies and governmental documents to be suitable for the PFES
implementation, and the changes within community based organizations in protecting
and developing forests. Based on the proposed indicators to measure institutional
impacts of the PFES policy, this chapter is structured into five sections as follows: (i)
Introduction, (ii) Approach to measure institutional impacts of the PFES policy; (iii)
Scale and scope; (iv) Materials and research methods; (v) Results of institutional
impacts of the PFES policy; and (v) Conclusion.

6.2 Approach to Measure Institutional Impacts of the PFES Policy
Although previous studies have confirmed that the implementation of PES
does shape the structure of institutions – defined as formal and informal rules to
regulate the behavior in natural resource management – there are knowledge gaps in
measuring (in)direct, short and long-term institutional performance, which should
change as a result of the PES scheme (Legrand, Froger, & Le Coq, 2013). Of course,
it is pertinent to acknowledge that different studies have various approaches to
measuring institutional impacts, which can be categorized into three groups: (i)
strengthening and cooperating organizations; (ii) efficiency and effectiveness of PFES
revenue distribution; and (iii) property rights improvement. For the first group,
Legrand et al. (2013) measured institutional capital impacts through indicators
relating to improving institutional capacity, the participation of local organizations,
and cooperation amongst groups and sectors. Similarly, Yin, Liu, Yao, and Zhao
(2013) suggested that cooperation between grass-root organizations is the most
important indicator to reflect the impacts of PES on institutions. In addition, they are
also considered the strongest vehicle by which to create efficiency and effectiveness
of PES implementation in practice. Others such as B. M. Campbell, Sayer, and
Walker (2010) and Legrand et al. (2013) stated that the ongoing strengthening of
organizations’ capacity and coordination is indicative of how institutional capital has
positively changed due to the PFES policy. Legitimacy, transparency, and
accountability are the results of strengthening cooperation and institutional capacity
building (Ingram et al., 2014; Lockwood, Davidson, Curtis, Stratford, & Griffith,
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2010). According to Hejnowicz et al. (2014), since the institutional changes of
capacity building and cooperation among sectors / organizations has improved, legal
and regulatory mechanisms, and accountability and transparency, have drastically
improved the implementation of PES schemes.
Although property rights are an important indicator to measure the effective
impact of the PES policy on institutions (Lin & Nakamura, 2012; Schomers &
Matzdorf, 2013), the majority of academic literature does not mention this indicator
regarding the effectiveness of institutional impacts of PES scheme (Hejnowicz et al.,
2014).
Indeed, property rights and land tenure arrangements reflect how institutions,
acknowledged by-laws, and regimes of land use, can be changed by the
implementation of PES. For instance, Rodríguez de Francisco et al. (2013) indicated
that the negative impacts of PES on institutions in Ecuador, lead to inequitable access
to water rights by households and related stakeholders. This had a profoundly
negative impact in their ability to pursue livelihoods. Accordingly, Fauzi and Anna
(2013) recommended that regulation of ownership and legislation needs to be open
and effectively recognized, so that ES providers can obtain property rights and have
efficient investments to sustain natural resources.
The institutional impacts of the PFES policy has been critiqued in several
studies conducted by the Centre for International Forestry Research (CIFOR), which
is evaluated by the institutional settings of the PFES policy (McEwin & Ha, 2015; P.
Thuy et al., 2018b), the distribution of PFES revenue (Hoang et al., 2013; Thu Thuy
Pham, Wong, Le, & Brockhaus, 2016), and other indicators on capacity building for
FPDF staff, FES buyers and providers, and changes of policy documents. The
indicators for measuring institutional impacts of the PFES policy in this chapter was
employed from previous studies and the context of PFES implementation in Vietnam
(see Figure 2.8).


Legislative instruments and guidelines enacted related to PFES: The increased
number and augmented content of policy documents related to PFES
implementation was first applied from Hejnowicz et al. (2014) and Muradian et al.
(2010) to measure the institutional impact of the PFES policy in Vietnam. This
indicator is designed to answer the question: ‘How does the PFES policy impact
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on legal and regulatory documents to enable the efficiency and effectiveness of
resource-use?’ This indicator is measured by the number of policy documents
promulgated under the PFES implementation at nationwide, and the changes in
document contents to address any emerging obstacles during the PFES policy
implementation process.


Institutional capacity building: Previous studies have referred to institutional
capacity building indicators as the means by which to strengthen the institutional
framework for implementing the PFES policy (Corbera et al., 2009; Hejnowicz et
al., 2014). In this chapter, the institutional capacity building indicator is revealed
by the number of training and conferences conducted by FPDF, and VNFF at
provincial level, the number of trained staff, FES providers, and buyers (VNFF,
2016b).



Organization and cooperation are two of the most important elements that
contribute to how PFES policy has impacted institutions. These have become
embedded by changes in organization and cooperation among stakeholders
including VNFF, FPDF, and FES providers and buyers, who have been involved
in this policy for some time (Hejnowicz et al., 2014). Previous studies have
highlighted that trying to capture institutional impacts of PES through measuring
organization and cooperation is complicated (Brouwer, Tesfaye, & Pauw, 2011;
Nicolas Kosoy et al., 2007) for two main reasons. First, the organization itself
constitutes both a tangible asset (number of staff / human and physical capital)
and intangible ones such as experience, skills, and relational capital (Koellner,
Sell, Gähwiler, & Scholz, 2008). Therefore, measuring institutional impacts of
PFES through an organization needs to take into consideration all components.
Secondly, organization and cooperation are a means to measure institutional
impacts of the PFES policy (T. T. H. Tran et al., 2016; Vatn, 2010). Hence, the
evaluation process needs to see how the PFES policy impacts institutions, which
result in increased organization and cooperation. Based upon the above, this
chapter explores related indicators of organization and cooperation to identify how
the PFES policy affects the institutions. The proposed sub-indicators are the
amount and of FPDF staff, the effectiveness of staff in collecting PFES revenue
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and managing PFES forests, patrolling and governance, collective actions/
cooperation among VNFF, FPDF, FES buyers and providers.


PFES revenue distribution is to designed to measure how the PFES policy impacts
on the institutions of FPDFs to improve forestry resource management (Thu Thuy
Pham et al., 2016; Sanchez‐Azofeifa et al., 2007; Wunder & Albán, 2008). In this
chapter, the indicator for PFES revenue distribution is measured by the
effectiveness and efficiency of payment structure, and the adequate distribution of
PFES revenue among different actors.

6.3 Scale and Scope
Vietnam has 63 provinces and cities; of which 44 provinces and cities have
established 44 provincial FPDFs (one FPDF per province) at the end of 2018.
Amongst these established 44 provincial FPDFs, 33 FPDFs (or 75%) are under the
administrative management of respective DARDs, and 11 FPDFs (or 25%) are under
the management of related PPCs (Map 2). To measure the institutional impacts of the
PFES policy, the study was conducted in all
44 established FPDFs. In addition to
applying the research strategy and document
review, an opened-ended questionnaire was
developed and sent to 44 provincial FPDFs
in March 2019. The survey questionnaire
was expected to collect data of institutional
impacts of the PFES policy. Eventually, 28
FPDFs provided their full responses (see
Appendix 3 for full list of 28 provincial
FPDFs). The author utilized Word and Excel
Applications to record, compute and analyze
the collected data. The results are presented
in the following sections.
Map 6.1: Provincial FPDFs Established in Vietnam
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6.4 Materials and Methods
The researcher applied four steps to assess the institutional impact of the PFES
Policy as stated in Figure 6.1.
6.4.1

Search Strategy

The researcher systematically examined peer-reviewed publications, relevant
literature on PES schemes and the PFES policy, as well as its impact on natural,
social, financial, and institutional capital in Vietnam and the studied provinces. A
comprehensive search for peer-reviewed studies on the institutional impact of the
PFES policy in Vietnam was conducted by using the online publications (title,
abstract, and keywords search), Web of Science search engine (title search, topic
search), and from VNFF and CIFOR websites. The search terms used were “PES
scheme”, AND “environmental services”, AND “institutional impact*”, AND
“evaluation or assessment”. Given the divergent archiving systems across these
databases, the search terms used were “payments for ecosystem services”, “payments
for forest environmental services” AND “institutional impact”. The researcher first
searched all related PFES databases from 2008 to 2016 and then repeated the search
in 2018 to update the analysis. At the end of this step (6.4.1), indicators to measure
institutional impacts of the PFES policy were employed.
6.4.2

Document Screening

For acquiring data sources on related topics, the preliminary screening process
was to identify similar topics on the PFES policy and/ or institutional impacts of the
PFES policy. A second, more detailed, screening was applied to those documents to
identify the indicators or measurement/ evaluation of institutional impacts in the
PFES policy and the theoretical framework that have been applied by other previous
studies
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Search
strategy

• Review relevant documents
• Identify the indicators for institutional impacts
measurement

• Identify theoretical contents and emperical evidence
Document • Develop protocols for data collection
screening

• Key informant interviews
Data
• Interview the FPDF staff
collection

Data
analysis

• Analyse primary data from interviewed and secondary
data and intepretate results

Figure 6.1: Research Sequence on Institutional Impact of the PFES Policy
6.4.3

Data Collection and Data Analysis

The KII technique was employed to explore the perceptions of FPDF staff
about the institutional impacts of PFES, focusing on the indicators of measurement.
Via the application of the KII technique, the designed questionnaire was sent to 44
FPDFs in March 2019 to collect data related to institutional impacts of the PFES
policy. Of this batch, 28 FPDFs responded and provided the required data which was
structured by (i) the changes in the number of policy documents from 2012-2018; (ii)
the number of patrolling exercises conducted by the FPDF in each province; (iii) the
number of related capacity-building and propaganda-combatting projects; and, (iv) the
changes to forest areas, and PFES revenue distribution.
The chapter also explores two case studies in QN and TTH provinces as a
demonstration of institutional impacts of the PFES policy. The design of case studies
is based on the analytical framework constituting (i) the change of legislative and
guideline documents in the PFES policy; (ii) activities on institutional capacity
building; (iii) the distribution of PFES revenue at these two provinces; and (iv)
organization and cooperation to implement the PFES policy (Figure 2.8).
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Due to the inability to compare “before” and “after” of the PFES policy’s
impact, the chapter analyzed data based on the time series from 2012 (two years after
having officially launched the PFES policy with a certain number of FPDFs
established) to 2018. This will show how the institutions have been changed under the
PFES implementation.

6.5 Results of the Institutional Impacts of the PFES Policy
6.5.1

Overview of Institutional Setting under the PFES Policy

The institutional setting for the PFES policy has been based on the
establishment of national VNFF and provincial FPDFs. This follows the requirement
of Decree 05, by which responsibilities and roles of relevant stakeholders are clearly
defined (GoV, 2008). In addition, the institutional arrangement for the PFES policy
and the relationship among actors were regulated in Decree 99, and subsequently
Decree 147.
Figure 6.2 shows that there are four main actors involved in the PFES policy.
Each actor plays a different role and forms a mutual partnership with its partner(s) to
perform their roles and responsibilities. The first quadrant (1) demonstrates the
relationship between FES buyers/users and sellers/providers through direct payment
partnership agreements. The second quadrant (2) illustrates the traditional relationship
for control and management of forest quantity and quality, as implemented by
authorized public agencies such as the Forest Protection Department (FPD). The third
quadrant (3) presents the collaboration between FPD and FPDFs in terms of
monitoring, evaluation and verification, before processing the PFES payment to
related FES providers. The fourth quadrant (4) indicates the trusted partnership
between intermediates e.g. VNFF and/or FPDFs and FES users, and (5) FES buyers.
Based on Circular No. 85/2012/TT-BTC, the VNFF and/or FPDFs were authorized to
sign contracts with FES users to set out the amounts that FES users must pay for FES;
which is then collected, coordinated, and delivered to FES providers through the
national VNFF and/or provincial FPDF systems.
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Figure 6.2: Institutional Setting under the PFES Policy and Relationships among
Actors
Source: Adapted from T. T. Pham et al. (2013)
Specifically, the distribution of PFES revenue from central to local levels, and
between FES buyers and providers, are situated at Circular 62/2012/TTLT-BNNPTNT
on “guiding the mechanisms for management and use of PFES payment”, issued by
MARD in 2012. Legislatively, DARD needs to establish a verification team to assess
the forest quantity and quality managed and protected by FES providers.

The

paperwork on this assessment is endorsed by the verification team and the forest
owner’s representatives. Prior to processing a verification, FES providers are
requested to produce a self-assessment, which will subsequently be submitted to
related villages, CPCs, and the district Forest Protection Units (FPUs). In cases where
there is a complaint about the forest protection performance, village or CPC
authorities will embark upon a verification process to determine the appropriate
course of action. If there is determined to be no performance issue at stake, the FPUs
will finalize the performance assessment report and submit to the associated DPC for
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approval. To conclude, the approved assessment report is sent to the provincial FPDF,
which then triggers and releases PFES payment to related FES suppliers.
The provincial FPDFs are responsible for informing FES users (e.g.
hydropower plants, water supply companies, and tourism companies) the information
regarding the total PFES revenue received, amount of payment to forest owners
and/or forest holders, and the use of this revenue by forest owners. Moreover, FPDFs
are in charge of planning, organizing, paying, monitoring and evaluating the PFES
payment to forest owners as well as their national VNFF and PPCs.
The study results show that the implementation of the PFES policy has likely
provided a positive impact on institutional capital. In particular, the legal frameworks
of PFES have provided enabling conditions for enhancing institutional arrangement
and strengthening capacity for PFES implementing agencies. During the last seven
years of the PFES policy implementation, there are more than 20 legislative
documents such as Decrees, Prime Ministerial Decisions, Circulars, and guidelines
supporting the FPDFs and other related stakeholders to implement the PFES policy.
The establishment of FPDFs at national and provincial levels dominate the
institutional setting for the PFES policy. FPDFs signed contract with FES buyers,
prepared work plans, and collected the PFES revenue, which then distributed the
revenue to FES providers and reported to their respective PPCs as well as VNFF. The
detailed impact on institutional capital is presented in the upcoming sections.

6.5.2

Impacts of the PFES Policy on Legislative Instruments

After Decree 05 and Decree 99 were issued by the GoV, MARD collaborated
with relevant ministries and branches of government to recommend the GoV to issue
different decrees, decisions and circulars on guidance for implementation of the PFES
policy. These government documents are (i) Decree No. 157/2013/NĐ-CP dated 11
November 2013, on “penalties for administrative violations against regulations on
forest management, development, protection and forest product management”; (ii)
Decision No. 2284/ QD-TTg dated 13 December 2010 of the Prime Minister on
approving the Project “Executing Decree No. 99/2010/ND-CP dated 24 September
2010 of the Government on PFES”; (iii) Circular No. 85/2012/ TT-BTC dated 25 May

134
2012 of the Ministry of Finance “guiding the financial management regime for the
FPDF”; (iv) Circular No. 80/2011/ TT- BNNPTNT of 23 November 2011 of the
MARD, guiding the method of determining PFES payment rates; (v) Circular No.
20/2012/ TT-BNNPTNT of 7 May 2012 of the MARD, guiding the order and
procedures for pre-acceptance test and payment of PFES money; (vi) Joint Circular
No. 62/2012/ TTLT-BNNPTNT-BTC of November 16 2012 between the MARD and
the Ministry of Finance, guiding the management and use of PFES revenue; (vii) and
Circular No. 60/2012/ TT-BNNPTNT dated 9 November 2012 of MARD, providing
for the principles and methods of determining forest areas in watersheds as a basis for
PFES payment. These documents create a legal framework for organization and
management of FPDF and the implementation of the PFES policy. As a result, more
than twenty instruments form the legal basis for the PFES implementation in Vietnam
(for further information, see Appendix 2).
As of October 2018, there are 44 provinces nationwide establishing FPDFs
including: Northern region (17 FPDFs), Central and Central Highland region (19
FPDFs), Southern region (8 funds), and one national VNFF. Provincial FPDFs have
been established with the responsibility for leading the institutional arrangement to
implement the PFES policy. Provincial FPDFs are in charge of signing contracts with
FES buyers, collecting payments, preparing payment plans, monitoring and
distributing PFES revenues to FES providers, and reporting to the national VNFF and
their respective PPCs. The national VNFF and provincial FPDF system has operated
quite effectively in the process of connecting and organizing the implementation of
the PFES policy for the past 10 years. The PFES policy started with zero capital and
has risen to a staggering 10,548.75 billion of total PFES revenue through the FPDF
system. This has contributed to protecting more than 6.4 million hectares of forests
(MARD & UNDP, 2018).
MARD of Vietnam, who is responsible for implementing the PFES policy, has
successfully promulgated the procedures and level payments for watershed and
landscape services. Moreover, MARD has identified FES buyers as hydropower
plants, water supply companies, and tourism companies; and FES providers –
individuals, households, communities or organizations who are forest owners and/or
forest holders.
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In terms of PFES payments, direct payment is encouraged by the GoV.
However, the implementation process is still very challenging. The country has
around ten thousand forest owners managing and protecting millions of square
kilometers of forest. On the other hand, according to the principles of the PFES
payment, the direct users of FES have not yet felt comfortable to publicly
acknowledge the direct benefits of FES due to a lack of scientific evidence. Therefore,
there is presently no incentive for them to make direct payments. For indirect
payments, it is necessary to determine the "level of payment" and the "amount to be
paid". Section b, Clause 2, Article 6 of Decree 99 stipulates that the PFES price is set
by the GoV. In theory, the PFES price should be determined by the market. However,
FES is an intangible commodity derived from natural resources and the FES market is
new. Therefore, the GoV had to rely on studies of FES valuation, determination of the
value and the use value of FES, the country's socio-economic situation in each period,
and the Law on Price (dated on 20 June 2012) to validate and adjust the PFES
payment rates. Being aware of some existing shortcomings in implementing the PFES
policy, in recent years, the MARD has advised the GoV to issue Decree No. 147/2016
on 02/11/ 2016 amending and supplementing a number of articles of Decree No.
99/2010. Accordingly, the adjustment of the first average retail electricity rate for
hydropower plants was increased from VND 20/kWh to VND 36/ kWh. For clean
water supply, the unit price was increased from 40 VND/m3 to 52 VND/m3 since
2016.
On 15 November 2017, the National Assembly passed a Forestry Law with a
total of 12 chapters and 108 articles; of which, articles 61 to 65 provide a legal
framework and related provisions for PFES (National Assembly, 2017). The
institutionalization of these provisions in the Forestry Law has established a solid
legislative foundation, enabling the early development of follow-up legal documents
to be issued and put into practice. According to the Forestry Law, in addition to the
requirements specified in Decree 99, Article 63 of the Forestry Law stipulates that any
organizations and individuals conducting a business that is resultant in sizeable
greenhouse gas emissions, must pay for carbon sequestration and sinking services.
Also in Article 63, the National Assembly assigns the GOV to specify the subjects
and forms of payment for the PFES policy.
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Figure 6.3: Change in Number of Legislative Instruments on PFES and Their Impacts
on the Forest Violations
Source: Analyzing from FPDF interview, VNFOREST’s Reports
Since the implementation of the PFES policy, the number of related legislative
documents and guidelines (e.g. guidelines on preparing and reviewing payment
records, PFES revenue management, etc.) has increased to meet the needs of PFES
operations. The study found that, during the last seven years, 12,369 legislative
instruments, including guidelines in 28 studied FPDFs, have been issued, increasing
from 746 in 2012 to 2,414 in 2018. The improvement of legislative instruments and
guidelines has contributed to reducing the number of violations and destroyed forest
areas throughout the whole country, leading to improving the effectiveness of
protection and management for more than 6,4 million hectares of forest under the
PFES policy (Figure 6.3). The number of cases violating the Law on Forest Protection
and Development9 has significantly declined from 28,565 (before 2012) to 19,389
cases for the period of 2012-2016. At the end of 2018, the number of violation
decreases to 12,092 cases. Although the researcher did not collect related data on the
destroyed forest areas for the period of 2012-2018, the report from (VNFF, 2016b)
9

This law was replaced by the Forest Law on 15 November 2017.
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indicated that the total destroyed forest areas have decreased from 27,732 ha (before
the implementation of the PFES policy) to 16,154 ha at the end of 2015. This finding
can imply that the institutional capital through improved legislative instruments has
likely contributed to preventing the national forest from destroying and losing forest
areas at different levels.
To have a closer look at how the PFES policy has impacted on institutional
capital/ arrangement, the author also conducted two case studies in TTH and QN
provinces. During the last seven years from 2012-2018, a total of 1,362 regulatory and
managerial documents (QN issued 386 documents and TTH issued 976), including
guidelines on planning for PFES revenue distribution in the related watersheds, and
decisions for collecting and using the PFES revenue, were promulgated to support the
PFES implementation. The total number of regulatory document in TTH has 2.5 times
higher than QN due to the fact that TTH has extended its PFES institutional
arrangement and management network to the district level (other provinces just
stopped at the provincial level). The study’s result shows that both provinces have
increased their numbers of regulatory documents from 2012 and peaked at 2016
before declining to 2018 (Figure 6.4).
Although the policy implementation has faced many difficulties and
challenges, the policy has some considerable achievements thanks to the attention and
guidance of the QN PPC and TTH PPC, the Fund Management Council and the
efforts of FPDF members in QN and TTH province. These regulatory documents have
facilitated the smooth implementation of the PFES policy in TTH province. As a
result, the total PFES revenue collected in TTH is more than VND 152 billion until
end of 2017. Up to 90% of this collected amount was paid to FES providers/ forest
owners who are managing and protecting approximately 130,000 ha of forest (46%)
out of total 283,000 ha of provincial forests. Furthermore, the PFES policy has created
148 jobs for forest rangers and generated significant income for thousands of rural
and mountainous laborers in the province (Q. C. Tran, 2018).
Similarly, the total PFES revenue collected until the end of December 2016 in
QN was more than VND 271 billion. In 2017, the forest area covered by PFES
revenue was 285,000 hectares, an increase of 2.5% compared to 2016. Moreover, the
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report of QN FPDF indicated that the number of forest violations decreased by 55.4%
and the damaged forest area decreased by 31% compared to 2016. (QN-FPDF, 2018).
In a nutshell, the findings showcase a gradual improvement within the overall
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Figure 6.4: Number of Regulatory and Managerial Documents Issued in QN and TTH
from 2012-2018.
Source: Field Survey, 2019

6.5.3

Impact of PFES Policy on Institutional Capacity Building

To implement the PFES policy effectively, VNFF has been working closely
with provincial FPDFs to organize a series of trainings and workshops for FPDF staff,
FES providers and buyers. Key training and capacity building measures include: (1)
environmental monitoring and forest valuation, including watershed management and
field surveying; (2) data collection required to develop baselines for conservation of
endemic species; (3) patrolling, monitoring and evaluating the PFES implementation.
The result of a survey of 28 FPDFs shows that, during the periods of 2012-2018, the
number of training courses and conferences was 1.5 times higher compared to the
commencement phase of the PFES policy. The number of FPDF staffs trained has
increased from 48 in 2012 to 1,057 in 2018. The total participants (FES providers and
buyers) participated in trainings and workshops has increased from 762 in 2012 to
30,455 in 2018, respectively (Table 6.1).
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Table 6.1: Number of Participants in the Related PFES Training and Workshops

Number of staff trained
FES providers and buyers
trained
Number of Training courses
conducted
Workshop/ conferences
organized

2012

2013

2014

2015

2016

2017 2018

48

231

492

448

427

762

8,039

8,430

9,998

1,9196

78

85

105

100

96

96

96

112

143

154

178

192

192

192

706

1057

2,2801 30,455

Source: Field Survey, 2019; VNFF Reports
The number of capacity building events for FPDF staff, however, were not
evenly distributed among Vietnam’s different regions. For example, most trainings
and workshops were in Northern Vietnam, occupying around 79% and 60%,
respectively. The rest of the trainings were conducted in the South and Central
Highlands (Table 6.2). The primary reason for more training and workshops
conducted in the northern part of Vietnam were (i) proximity to Vietnam’s capital city
of Hanoi (an area that is logistically convenient to organize capacity building events);
and (ii) more FPDFs established compared to the southern region.
Table 6.2: Building for FPDF Staff, FES Providers and Users in 2017 at Different
Regions
Training courses
Regions

Quantity

No of trainees

29
37
10
7
7
1
6
96

2,914
2,897
1,649
55
469
40
320
8,304

Northwest
Northeast
North Central
South Central
Highlands
South East
VNFF
Total

Workshop and conferences
No of
Quantity
participants
19
839
21
1,085
73
4,846
9
807
56
5,823
14
925
192
14,325

Source: VNFF 2017
Another indicator to measure the impact of the PFES policy on institutional
capacity building is the implementation of positive and targeted communication to
increase the awareness of PFES stakeholders including staff, FES providers and
buyers. There is a significant change in the number of items of communication
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between 2014 and 2017. The number of newsletters, television (TV) broadcasting and
leaflets has increased; while others including radio, posters and handbooks declined.
Table 6.3: Communication Campaign on the PFES Policy
Description
Newsletters
On Radio
On TV
Poster
Hand-out
Handbook
Other communication
products
TOTAL

Unit
Issue
Time
Time
Item
Flyer
Book
Products

2017

2014

510
121
244
1,979
72,200
27,776

411
626
99
3,572
57,530
30,148

247,864
350,694

247,345
339,731

Source: FDPF Survey and Interview, 2019
Some localities have prioritized information and communication activities;
coordinated closely with provincial radio and television agencies to make
documentaries, news reports, photos and articles in order to promote PFES policy
implementation. This has raised awareness for related PFES staff, FES providers and
users/ buyers at different levels. Taking 2010 as the baseline year, after more than
eight years’ implementation, central, provincial and local agencies have begun to pay
increased attention to raise awareness for PFES stakeholders. Communication
products, including newsletters, posters, leaflets, panels, signs, handouts and
handbooks, mobile communication and broadcasting, have remarkably increased from
zero in 2010 to 339,731 in 2014, and to 350,694 products in 2017 (Table 6.3). In
addition, there were different means of communication such as newsletters, radios,
TV, posters, flyers, handbooks and other products applied for promoting the PFES
policy (Table 6.4). Each of these information channels have been conveying,
contributing to awareness- raising, and building capacity of agencies, units and
people.
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Table 6.4: Means of Communication on the PFES Policy by Regions in 2018

Regions

Newslette
rs (issue)

On
Radio
(times)

On
TV
(times)

Poster
(items)

Hand out
(flyers)

Handbook
(book)

Other
Communicat
ion products
( product)

Northwest
Northeast
North Central
South Central
Highlands
South East
Total

960
831
150
482
771
469
3,663

78
162
12
64
384
13,286
13,986

186
235
20
99
423
188
1,151

6,005
1,292
909
9,454
19,807
7,331
44,798

45,552
392,810
44,000
265,560
224,300
322,910
1,295,132

43,398
47,618
10,597
6,315
47,618
2,612
158,158

4,382
23,336
18,788
110,034
1,706,841
37,229
1,900,610

Source: FPDF’s Interview, VNFF Reports
In QN province, advertising, policy dissemination, and capacity building were
identified as the most important tasks in implementing the PFES policy. During the
last six years, the advertising and capacity building of QN FPDF has had the
following reach:


Coordinating with 10 DPCs including Nui Thanh, Phu Ninh, Nam Tra My, Bac
Tra My, Phuoc Son, Nong Son, Dai Loc, Dong Giang, Nam Giang and Tay Giang
to organize the advertising and training of the PFES policy and the policy’s
implementation;



Coordinating with the Forest Management Board, consisting of A Vuong, Dak Mi,
Song Tranh, South Song Bung and Song Kon, Dai Loc and Nong Son to develop
68 informational programs on forest protection and management, prevention of
deforestation, and implementation of the PFES policy;



Printing out 58,800 leaflets and 2,115 posters, which were then delivered to
communes, villages, Forest Management Boards, Forest Protection Departments
and households. Importantly, ethnic minorities in hydropower basins were also
included to propagate the PFES policy and protection of the relevant forests.
Moreover, QN FPDF provided 1,270 manuals to household groups contracted to
protect forests to monitor and record forest patrolling activities, forest inspection,
and PFES revenue collection;
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Regularly coordinating with provincial radio stations, and central and local
newspapers to publish significant information on the implementation of the PFES
policy in the province;



Coordinating with DARD to organize five training courses for leaders and
professional staff of Forest Management Boards and the Forest Protection
Department on contents related to the implementation of the PFES policy;



Coordinating with forest owners who have completed the PFES database, and who
have had their details updated on the national PFES software for officials and
people to access information on provincial PFES via the internet.
The propaganda activities and training have raised awareness and strengthened

the capacity and responsibilities of government authorities, forest owners, forest
beneficiaries, and local people on forest protection, management and implementation
of the PFES policy.
In TTH province, awareness-raising activities and training courses have
contributed to improved knowledge and strengthening capacity for provincial PFES
stakeholders, especially local farmers to better implement the PFES policy.
Interestingly, most farmers involved in this policy implementation are ethnic
minorities. Consequently, their understandings and knowledge of the PFES policy are
limited. To overcome this issue, the TTH FPDF has conducted capacity building
trainings for farmers through various communication channels, to promote the PFES
policy, associated procedures, and relevant processes. Over the past six years, the
provincial FPDF organized a range of communication activities. At the district /
provincial level this included; 52 television broadcasting programs were aired,
organized 60 training courses with more than 2,000 participants, installed 10 panels,
and printed leaflets and posters for awareness-raising. In addition, the FPDF has
established close working relationships with domestic and foreign organizations,
contributing to improved implementation of the PFES policy in TTH (Q. C. Tran,
2018).
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6.5.4

The Revenue and Distribution of PFES Revenue

Formalized according to Decree 05/2008/ ND-CP of 14 January 2008 of the
GoV, the provincial FPDFs and the national VNFF have played the role as a trustee,
connecting FES providers, users and buyers, to negotiate and sign up to 613
entrustment contracts (387 hydropower plants, 150 water supply companies, and 76
tourism companies) from 2011 to 30 September 2018. Nationwide PFES revenue until
30 September 2018 totaled VND 10,026 billion; of which, VND 7,212 billion (or
71.9% of PFES revenue) was collected by VNFF, and the remaining revenue of VND
2.814 billion or 27.9 % was collected by the provincial FPDFs. PFES revenue comes
from a multitude of, however, the majority comes from hydroelectricity production
facilities (96.6%), clean water production (3.0%) and tourism (0.4%) (MARD &
UNDP, 2018).
The implementation of the PFES policy in recent years has contributed to (i)
managing and protecting more than 6.4 million hectares of forests. This accounts for
approximately 44% of the nation’s total forest areas; (ii) reducing the number of
forestry violations and areas of destroyed forest nationwide; and (iii) improving
income for over 759,859 households, of which 480,154 ethnic minority households
(accounted for 63.2%) and 174,239 poor households (accounted for 22.9%), who are
living in and near forests, signed contracts for forest protection (MARDa, 2018). The
average level of PFES payment for the whole country is about VND 2 million
/household/year, contributing to a stable income for forest owners and holders in
mountainous rural areas (MARD & UNDP, 2018). Moreover, PFES revenue
contributes to promoting socialization of forest occupation, which partly solves the
financial bottlenecks in funding for forest management and protection and provides
the considerable financial budget for forest management boards, forest owners and
national parks and conservation areas. In addition, the PFES policy implementation
has created a sustainable source of finances, reducing the pressure on national budget
spending; contribute up to 16% of the total investment for the forestry sector between
2011-2018 (MARDa, 2018).
The implementation of the PFES policy, however, has faced numerous
shortcomings and limitations. Firstly, the degree of PFES collection is still relatively
low compared to the potential, and some regulations for tourism, industry, fisheries
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and carbon sequestration facilities have not been specifically instructed. Secondly,
whilst national revenue from PFES is large, the level of expenditure for each FES
provider/ forest owner is not sufficient. Accordingly, FES providers have not yet been
able to create a forest industry that results in unguaranteed practices for forest
protection and development (Phuc Xuan To et al., 2012). Finally, there is a lack of
awareness from FES users on the PFES policy and practices. Therefore, some FES
users have been tardy in transferring payment, despite it being a contractual
obligation. Moreover, the regulations and guidelines regarding criteria and M&E
reporting are not specific enough nor are they consistent. As a result, it is not possible
to guarantee sufficient and timely information and disclosure to interested parties (P.
Thuy et al., 2018a).
Distribution of PFES Revenue
PFES revenue distribution implies that an (in)direct sharing of benefits from
the implementation of this policy will be provided to environmental providers
(Luttrell et al. 2013; Pham et al. 2013; Wong et al. 2016a). The meaning of PFES
revenue distribution does not only comprise benefits such as gained financial sources,
capacity building, and improved governance; but also the implementation and
transaction costs to set up the PFES policy, and opportunity cost from the best
alternative forest and land use. The employment of the 3Es (effectiveness, efficiency
and equity), in the case of distributing PFES revenue, is to address the three critical
questions: (1) how does the structure of distributing PFES revenue improve the
livelihood/ well-being of various participation groups and environmental conditions;
(2) is the procedure of PFES revenue structured in the most cost-efficient way; and (3)
is PFES revenue equally shared among different groups?
In spite of the numerous government guidelines on the distribution of PFES
revenue, the benefit-sharing mechanism may not be geographically rigid due to the
different social, political and economic contexts. Accordingly, the provincial
government has to design their own payment modalities complying with the national
legal framework, local context, and in consultation with other relevant stakeholders.
Moreover, no matter how the mechanism of PFES payment is designed and handed
out, its design and implementation have to be conducted and consulted with all
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relevant stakeholders’ voices and participation, which can then be leveraged into the
final decision (Thuy Thu Pham et al., 2014).
There are four common schemes of distribution, which are (i) payment to
village funds; (ii) payment to groups of households; (iii) payment to cooperatives; (iv)
and payment to individual households (Thuy Thu Pham et al., 2014). These payment
methods each have a series of advantages and disadvantages. The first and second
distribution schemes can have low transaction costs and meet the village’s
requirements for community investments. However, village leaders or household
groups may have poor financial management skills, and lack of legal status to sign a
PFES contract. By contrast, cooperatives can have legal status to enter into a PFES
contract, and can also provide the basic means for auditing and monitoring the
payment process. Nevertheless, there is still a risk of weak cooperation and low
capacity for financial management. The last distribution scheme may eliminate a risk
that it will only benefit the rich, and instead will be inclusive of poor and
marginalized households. However, the amount of PFES paid to each household is
small, whilst at the same time carrying the burden of a high transaction cost (Phuc
Xuan To et al., 2012). Therefore, it is necessary to conduct further research to identify
which payment mechanisms are the most cost-effective to apply for specific FPDFs.
Land Tenure in the PFES policy
As mentioned in Figure 2.8, although property rights have been considered as
an indicator to evaluate the institutional impacts of the PFES policy, studies on this
specific issue inside Vietnam are still difficult to find. According to Decision 99, the
PFES policy is only handled with those who already have a clear tenure arrangement.
Therefore, PFES payment is based on a formal land-use certificate or allocation of
contracts. To receive this payment, FES providers must hold the certificate of land
tenure. Indeed, land tenure has been a problem in the PFES implementation in
Vietnam (P. T. Thuy, Ha, & Campbell, 2008; Wunder, 2005b). There is often a
differences between certified and uncertified tenure arrangement. Various studies
have found that forest allocation and property rights (e.g. Red Book) was slow and not
very effective in Vietnam (Loft, Tjajadi, Thuy, & Wong, 2016; Thu Thuy Pham et al.,
2013; Thu Thuy Pham et al., 2016). Many FES providers within forest areas are poor.
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Therefore, an attempt to increase the poor’s involvement (who is heavily depending
on natural resources for their daily income) in the PFES policy is extremely
important.
6.5.5

Organization and Cooperation

As noted above, there are 44 provincial FPDFs, established according to
regulations in Decree No. 05/2008 / ND-CP of 14 January 2008 of the Government
(GoV, 2008). FPDF is a state-based financial organization, which has an account at a
bank. Decree 99 regulated FPDFs to perform the PFES activities through distributing
PFES revenue to organizations and individuals who are forest owners or forest
holders (e.g. households and communities who are contracted to protect forests).
The result from the institutional survey indicated that, during the last six years,
the number of FPDF full-time
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Figure 6.5: The Number of Staff at 28 FPDFs
There are different types of organizations involved in protecting forests and
benefiting from the PFES policy. These entities are not only government agencies and
NGOs, but also individuals, household groups, and even communities. These entities
have committed to cooperating together to protect and manage forests. Table 6.5 show
that, in general, the number of entities that have participated in the PFES policy has
increased from 2015-2017. The institutional survey results of 28 FPDFs indicate that
the majority (approx. 50%) of forest areas have been managed by government forest
management boards who are primarily managing the ‘special-use’ and protection
forests. Individuals and household groups have been protecting 22%, following by
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forestry companies (12%). The remainder (16%) have been protected by CPCs and
other organizations. However, if separating by public and non-public entities, it is
worth noting the public entities have been managing and protecting around 70% of
total forests. The remaining 30% have been protected by non-public entities such as
individuals, households and other organizations (Table 6.5). This implies an inequity
in accessing benefits from the PFES policy among these public and non-public
groups.
Table 6.5: Total Forest Areas Covered by PFES Revenue for Protection of Forest












Total areas paid by PFES (ha)
Forest Management Board
Total area (ha )
In number (Board)
Forestry companies
Total area (ha )
In number (Company)
Other organizations
Total area (ha )
In number (unit)
Household, individuals
Total area (ha )
In number (group)
CPCs
Total area (ha )
In number (CPC)

2015
5,299,795

2016
5,875,793

2017
5,985,177

2,570,012

2,948,249
208

2,777,771
197

724,897

716,513
81

668,717
85

420,466

356,401
195

347,362
203

1,174,708

1,264,175
115,138

1,333,906
136,716

409,711

590,456
467

461,942
544

Source: FPDF Institutional Survey and Interview
6.5.6

The Operations of the M&E System in the PFES Policy

Article No 15 under Decree 99 declares that 10% of PFES revenue, deducted
by FPDPs, would be used to conduct administrative activities such as “checking,
supervision and audit, support for activities of assessment of forests, and support for
technical activities of monitoring the quality of forest environment services”.
Additionally, Decree 99 indicated, “Forest Owners that are state organizations
contracting out forests for protection may use 10% of the PFES funds for checking,
supervising, testing and evaluating the quality and quantity of forests to make an
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annual payment for forest environment services. The remainder (90%) shall be paid
to households contracted for forest protection”. However, there is no governmental or
VNFF guideline on how to conduct the “checking, supervising and testing”, which
providing the inputs for PFES annual report.
So far, there is insufficient evidence to confirm whether or not the PFES
policy has significantly impacted the mandatory system for monitoring and evaluating
the forest. However, the institutional impacts of the PFES policy on monitoring and
evaluating system can be recognized by the following activities:


The implementation of the PFES policy has provided incentives for current forest
policies such as allocation of forest areas to households, and funding for forest
protection activities.



The PFES policy has also added some activities to forest M&E. In particular, the
distribution of PFES revenue requires forest mapping, identification, and
‘verification’ of whether the forest has indeed been protected. Aside from
patrolling the forest, the process of verification provides an additional step to
existing forest M&E. However, it can be seen that, M&E of forests in the PFES
policy focus on forest protection and verification, comes with little attention on
the impacts of PFES policy on the forest or provision of FESs. Two recent
evaluation reports produced by C. T. Nguyen and McElwee (2015) and MARD
(2015) emphasized the implementation and operation of the PFES policy without
any concentration on its impacts. Although, other studies such as Bac, Catacutan,
and Ha (2014), Thuy Thu Pham et al. (2014), and Phuc Xuan To et al. (2012)
mentioned some of the impacts of the PFES policy, they have not been formally
recognized by VNFF. Consequently, these studies are not considered as the part of
an M&E system.
To address the shortcomings of the PFES M&E system, the GoV has paid

attention to creating a cost-effective M&E system for the PFES policy from central to
district level. As a result, the operational M&E in the PFES policy is relatively well
developed. The M&E component was designed to be relatively straightforward and
easy to undertake. However, the current M&E system was designed to measure inputs
and outputs, rather than outcomes and impacts.
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According to Decree 99, the implementation and operational performance of
M&E is reported to VNFF by the provincial FPDFs. Although VNFF has produced a
form to allow for M&E to collect related data on PFES implementation and forest
management, there is no training available for FPDF staff and/or forest owners to
complete this form. Consequently, each province conducts M&E differently. The final
M&E report constitutes the results of the PFES revenue collection ES buyers and the
disbursement to forest owners. Moreover, the FPDFs’ reports mentioned the use of
PFES revenue that they have deducted in order to cover administrative expenses and
contingencies. The operational system of M&E in the PFES policy was legislated by
legislative documents (Table 6.6).
Table 6.6: The Guidelines to Operate the M&E System in the PFES Policy
Legislative
documents

How to operate the M&E system in the PFES policy

Decree 05

“VNFF is to report on fund management and utilization, the plan
of financial revenues and expenditures, and quarterly and annual
reports against this plan. In addition, VNFF is responsible for
accounting and reporting in line with Ministry of Finance
regulations”

Decision 15/
QD-VNFFBDH

“The technical staff of the Steering Committee of VNFF is to set
up a database, M&E system and conduct M&E exercises
periodically (quarterly and annually) over the programs, projects
and non-project activities funded by the Fund”.

Decree 99

“FPDFs are to report to the PPC’s and VNFF on the status of
income and spending of payments for forest environmental
services of the local area on an annual basis and VNFF is to
synthesize these provincial reports and report to MARD”

Circular
60/2012/
TTBNNPTNT

“Identifying and mapping PFES Areas on the basis of FESs,
including administrative boundaries and forest categories and use
types”

Based on these legislative documents, the indicators for an operational M&E
system in the PFES policy have been clearly identified. In particular, the operation of
M&E comprises data on PFES areas, ES buyers, the collection and disbursement of
PFES revenue, and the eligible forest area for PFES payment. However, it is not clear
as to the reliability of this data, which then may be reported and made available for
public access.
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6.6 Effectiveness, Efficiency and Equity of the PFES Policy
6.6.1

PFES Policy and Its Effectiveness

As mentioned in Chapter 2, effectiveness can be measured by assessing
whether the inputs were sufficient to achieve the desired outcomes. Also,
effectiveness can be determined through the degree of change that a policy instrument
or program is expected to achieve a given outcome. Meanwhile, in order to assess the
effectiveness of a public policy, Pattanayak et al. (2010) suggests that it is wise to
compare and estimate what could have happened in the absence of that policy.
From what was described in Chapter 5 and Chapter 6, to some extent, the
PFES policy has been likely effective in terms of financial, environmental and
institutional impacts. Financially, the PFES policy has triggered a socialization
process to leverage, synergize and mobilize more than VND 10,548 billion; of which
VND 8,200 billion (or 22%) contributed to the budget of the Forestry Sector
Restructuring Plan. In addition, the total budget from the PFES revenue that has been
invested into the forestry sector has increased eight times, from VND 283 billion in
2011, to VND 2,392 billion in 2018.
In reference to the environment, the findings on natural impacts that were
presented in Chapter 5 show that the PFES policy has provided some slight changes in
forest and forest cover, and reduced natural forest loss between the pre-PFES and
PFES periods in the two studied sites of QN and TTH provinces. However, it should
be noted that these findings are still considered small scale and do not necessarily
represent the natural impact of the whole country. Studies of a larger scale and scope,
with more comprehensive methodologies, are recommended to contribute to
validating the impact level of the PFES policy on natural capital.
Institutionally, the findings on natural impact presented in previous parts of
Chapter 6 imply that the PFES policy is likely to be deemed effective in terms of
formulating legislative documents and guidelines, strengthening institutional capacity,
facilitating distribution of PFES revenue, and promoting greater organization and
cooperation. However, it is worth noting that more legislative documents may
inadvertently lead to bureaucratic challenges that may eventually diminish the
effectiveness of the PFES policy implementation.
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6.6.2

PFES Policy and Its Efficiency

As reviewed in Chapter 2, efficiency of the PFES policy can be assessed by
identifying cause-effect relationships between inputs and outputs. This can be done to
verify whether more impacts have been achieved with fewer resources invested.
Specifically, when measuring the efficiency of the PFES policy, the researcher
examined the performance of FPDF’s staff, based on the total PFES revenue and areas
of PFES forest that staff is in charge of collecting and managing (Gross-Camp,
Martin, McGuire, Kebede, & Munyarukaza, 2012; MARD, 2014).
Although FPDF staff are not responsible for directly managing the forest areas
that received PFES revenues, it is still valid to conduct a performance assessment
using the criteria of number of forest hectares per each PFDFs staff. The researcher
gathered available data on the number of FPDFs’ staff at six provinces; of which,
Dien Bien and Lai Chau FPDFs represent for the north. Thanh Hoa and Nghe An
FPDFs represent for the central part and the remaining Lam Dong and Kon Tum
represent the highlands. The study found that although the number of FPDF staff has
increased across six sample provinces between 2013 and 2017, the effectiveness of
the PFES payment and efficiency of staff in collecting PFES revenue is mixed.
Specifically, the collection of PFES revenue has decreased by VND 97 to VND 99
billion in Lai Chau and Kon Tum, and by VND 34.8 billion in Nghe An.
Consequently, the average PFES revenue collected per staff has declined in these
three provinces. In addition, the average PFES forest area per FPDF staff has
decreased 800 ha in Kon Tum and 27,400 ha in Lai Chau in 2017, compared to 2013,
respectively.
By contrast, the performance of FPDF staff in three other provinces (Dien
Bien, Thanh Hoa and Lam Dong) has increased between 2013 and 2017, with the total
PFES revenue collection per staff member having increased by VND 0.1 billion to
VND 2.8 billion. The staff of FDPF in Dien Bien had the highest output, which
increased from VND 10.3 billion/ staff in 2013 to VND 13.1 billion /staff in 2018.
The average PFES forest area per FPDF staff has increased 400 ha in Dien Bien and
19,800 ha in Thanh Hoa in 2017, compared to 2013, respectively (Table 6.7).
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Table 6.7: Evaluating the Efficiency of FPDF Staff based on PFES Revenue and
PFES Forest
Province

Dien Bien
Lai Chau
Thanh Hoa
Nghe An
Lam Dong
Kon Tum

PFES revenue
(Billion VND)
2013
103
374
3.96
86.6
145
266

2017
222
277
6.98
51.8
233
167

PFES Forest
Areas ('000
ha)
2013
178
424
42
48
311
324

2017
309
498
343
271
358
360

Aver. Areas
Revenue/
staff (Billion
per Staff
VND)
('000 Ha)
2013 2017 2013 2017
2013
2017
10
17
10.3
13.1
17.8
18.2
7
15
53.4
18.5
60.6
33.2
9
14
0.4
0.5
4.7
24.5
18
24
4.8
2.2
2.7
11.3
30
35
4.8
6.7
10.4
10.2
23
27
11.6
6.2
14.1
13.3

Number of
FPDF staff

Source: FPDF’s survey, VNFF report
To further investigate the efficiency of the PFES policy, the researcher
conducted a closer analysis for QN and TTH FPDFs. The findings showed that,
similar to the six other provinces mentioned above, the total forest areas that received
PFES revenue and the number of FPDFs staff have increased between 2013 and 2018
in both provinces. However, although the total forest areas received PFES revenue in
QN is two times higher than those areas in TTH, the total number of FPDF staff are
almost the same (Figure 6.6). As a result, on average, each FPDF staff in QN is in
charge of double forest areas compared to each FPDF staff in TTH.

Table 6.8: Evaluating the Efficiency of QN FPDF and TTH FPDF

Year
2012
2013
2014
2015
2016
2017
2018

PFES Forest
Areas ('000 ha)

Number of
FPDF Staff

Aver. Areas per
Staff ('000 Ha)

QN
2.5
177.3
280.1
279.6
281.5
286.0
283.1

QN
9
13
14
16
18
18
19

QN
0.3
13.6
20.0
17.5
15.6
15.9
14.9

TTH
N/A
N/A
115.2
118.4
130.1
129.0
156.2

TTH
0
3
4
8
16
16
17

TTH
N/A
N/A
28.8
14.8
8.1
8.1
9.2

# of Individuals/
HHs Per FPDF
Staff
QN
TTH
N/A
N/A
1,145
N/A
1,411
1,425
1,326
657
1,219
316
1,081
302
611
279

Source: FPDF’s survey, VNFF report
In addition, this analysis also shows that the number individuals and/or
households who received PFES revenues for protection and management of forests is
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two to four times higher than the those in each FPDF staff in TTH (Table 6.8). These
findings are initial necessary conditions to imply that QN FPDF is likely more
efficient in implementing the PFES policy than TTH PFDF, assuming that other
factors are constant. However, it is strongly recommended to look at other factors
such as the timely payment of PFES revenue, and the quality of forest.
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Figure 6.6: Comparison of Efficiency in Implementing the PFES Policy between QN
FPDF and TTH FPDF.
Source: Field Survey
6.6.3

PFES Policy and Its Equity

Equity is considered as one of the essential factors to achieve the success of
the PFES policy. In this chapter, three indicators are applied to measure equity:
information accessibility dissemination, participation in decision-making, and PFES
revenue distribution (Loft et al., 2016; Ly, 2013).
Information accessibility and dissemination
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According to Decree 99, Provincial FPDFs play a mediation role, linking FES
users and providers, and disseminating information on PFES contracts and revenue to
those two parties. Equity in this chapter is indicated by the effectiveness of
information dissemination and the amount of information obtained regarding rights,
commitments, and responsibilities under the PFES; the rights of forest plot allocation
to obtain PFES payments and sanctions in the case of noncompliance, such as FES
buyers and providers through the role of the FPDF (Loft et al., 2016).
The review of existing reports and documents indicated that equity in
accessing and disseminating information differed among regions. In particular, the
report of Ly (2013) revealed that the information accessibility and dissemination in
Lam Dong—the pilot of the PFES policy—was not adequate. Because FES farmers
are an ethnic minority, they face limitations in accessing information on the PFES
policy. As a result, 27.05% of the sampled farmers did not have any awareness of
PFES implementation. Although others (approx. 72.95%) understood the program,
they did not recognize that it was just a pilot.
By contrast, accessing and disseminating information on the PFES policy has
been better in Dien Bien province due to the recognized PFES communication
channels for local FES providers. Indeed, information on the PFES policy was
(in)directly disseminated to FES providers where the direct dissemination was
conducted by FPDF staff members to farmers, while the indirect dissemination was
provided to CPCs, village heads, and village meeting participants. The study of Loft
et al. (2016) also indicated that direct information dissemination was better than
indirect dissemination, evidencing a raising of awareness and acquiring a better
understanding of the PFES policy on the part of villagers.
Decision-making participation
In Vietnam, the government owns the forest. Therefore, the GoV has been
governing the PFES policy. Consequently, the participation in decision-making of
FES providers and users is not equitable. Indeed, most forest owners and forest
holders signed forest protection contracts on behalf of local authorities and local
teams for forest protection. Consequently, farmers or FES providers do not
understand their rights, obligations, or other articles stated in the signed contracts. The
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study of Ly (2013) indicated that 12% of sampled farmers did not remember the key
articles contained with their contract, including their contact information. For many,
they did not participate in the process of the negotiation of their contract. Moreover,
30% of participants stated that they did not read the contract or bring it home after
signing it. Although FPDF Lam Dong has inserted types of penalties in the contract,
farmers were not aware of these types due to their low educational level.
Consequently, some farmers lost their contracts due to violations, including illegal
logging and being unable to patrol on time. Eventually,

their contracts were

withdrawn and given to other farmers (Ly, 2013).
Similarly, the study of Loft et al. (2016) in Dien Bien stated that 72% of
respondents, who were heads of the village, did not keep a hard copy of their contract,
although they knew that they had signed it on behalf of the community. Moreover, the
communities have been consulted and explained in details about the clauses stated in
the agreement. Therefore, farmers could not distinguish between PFES and non-PFES
households. Most of the agreements or contracts have been issued in Vietnamese
language, while the communities that were the FES providers or forest protection
teams, were ethnic minorities with their own languages. Furthermore, those
communities have the highest rates of illiteracy. As a result, these communities likely
have not fully understood their rights or responsibilities for the agreement or the
contract (Loft et al., 2016).
PFES revenue distribution
Equity of distributing PFES revenue has been identified by the involvement of
the FES providers in making the decision on payments and the amount of payments.
The study of Dien Bien highlights the fact that ES providers have not understood the
details of coefficient K. This has resulted in conflict occurring amongst communities.
Furthermore, ES providers have not participated in discussions regarding the
distribution of PFES revenue at the provincial and community levels; they can only
decide about the procedure of distributing PFES revenue within their communities
(Loft et al., 2016). In Dien Bien, the distribution of PFES revenue occur bi-annually;
however, the households preferred to receive this yearly because of the scattered and
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low amount of payment, which they were unable to invest for their livelihood
activities.
The case of PFES payment in Lam Dong is different, where there is no
agreement between ES providers and buyers. For this reason, the payment heavily
depends on the annual financial performance outcome of hydropower companies,
water supply companies, and ecotourism companies. Therefore it is a challenge to
sustain this payment (Ly, 2013). Indeed, there are differences in the PFES payments
among ethnic groups, women, female-headed households, the poor, and low educated
households, and the amount of money has been identified based on total revenue.
Since the farmers participated in the PFES policy, they received a PFES
payment. This supported an improvement in their living standards and contributed to
reducing poverty. This has been considered as a notable achievement of the PFES
policy. However, it should be noted that the level of PFES payment is not equal
among provinces (see Table 6.9).
Table 6.9: Difference in the Amount of PFES Payments per Hectare per Year at Some
Selected FPDFs
#
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Name of
Provincial
FPDF
Lai Chau
Son La
Dien Bien
Hoa Binh
Yen Bai
Lao Cai
Tuyen Quang
Ha Giang
Cao Bang
Bac Kạn
Phu Thọ
Thai Nguyen
Quang Ninh
Thanh Hoa
Quang Tri
TTH
QN
Quang Ngai
Da Nang

Level of PFES Payment (VND/ha/year)
Highest
858.000
293.000
800.000
237.123
800.000
600.000
87.835
845.887
150.000
76.000
142.972
200.000
834.675
105.097
623.000
738.543
608.000
1.673.000
198.112

Lowest
287.955
4.600
5.473
8.500
218.700
71.000
31.514
3.360
1.500
56.000
31.173
100.000
2.233
1.378
31.000
7.842
200.000
27.000
198.112

Level of
Difference
(times)
2,9
63,7
146,2
27,9
3,6
8,4
2,8
251,7
100,0
1,4
4,6
2,0
373,8
76,3
20,0
94,2
3,0
61,9
0,0
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#
20
21
22
23
24
25
26
27

Name of
Provincial
FPDF
Phu Yen
Khanh Hoa
Ninh Thuan
Dak Nong
Lam Đong
Binh Phuoc
Dong Nai
Tay Ninh

Level of PFES Payment (VND/ha/year)
Highest

Lowest

210.000
232.082
600.000
686.839
660.000
250.000
172.519
600.000

27.700
17.772
8.500
16.587
100.000
250.000
66.208
62.000

Level of
Difference
(times)
7,6
13,0
70,6
41,4
6,6
0,0
1,6
9,6

Source: MARD and UNDP (2018)
Table 6.9 indicates that there is a difference in the level of payment throughout
the province. In particular, Quang Ngai has the highest level of PFES payment,
standing at VND 1,673,000 /ha /year, while Thanh Hoa has the lowest level of
payment at VND 1,378/ha/year. It should be noted that the difference in PFES
payment is not only among provinces, but also within individual provinces. For
instance, the difference between the highest and lowest payment rates in Quang Ninh
and TTH is 373.8 times and 94.1 times, respectively, while this figure is 61.9 times
different in Quang Ngai province. The reason is that the amount of PFES payment is
different between the hydropower companies. Moreover, the forest area providing
environmental services is determined differently. This data reflects the nature of
“payment for services,” but also suggest that it may cause a different quality of forest
protection provided to ES buyers.
PFES payments are also different between river basins. For example, the level
of payment for the Da river basin in Dien Bien province is determined to be VND
800,000 /ha/year, while this figure is only VND 5,473 /ha/year in the Ma River basin
area. Similarly, the payment level for the Dong Nai river basin in Ninh Thuan
province is determined to be VND 600,000/ha/year, while other river basins only
received VND 8,500/ha/year, a difference up to 70.6 times.
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Table 6.10: Statistics of Contracted Forest Areas, Payment Level and PFES Revenue
The largest
contracted
Provincial
areas of
FPDFs
forest for
one HH (ha)

No.

The highest

average
PFES
amount
(VND/ha /

Calculated
Average

Average
amount of
PFES received
per HH (VND
/ HH / year)

Income for one
HH / month
(VND / HH /

5,077,690

423,141

month)

1

Son La

17.3

year)
293,000

2

Lai Chau

41.3

858,000

35,435,400

2,952,950

3

Lao Cai

20.0

600,000

12,000,000

1,000,000

4

Phu Thọ

2.4

142,972

335,984

27,998

5

Nghe An

28.0

430,000

12,040,000

1,003,000

6

Quang Trị

58.0

623,000

36,134,000

3,011,166

7

TTH

18.8

738,543

13,884,608

1,157,051

8

QN

12.3

608,000

7,748,400

623,200

9

Quang Ngai

18.4

1,673,000

30,783,200

2,565,266

10

Dak Lak

29.0

331,000

9,599,000

799,916

11

Dak Nong

30.4

686,839

20,879,905

1,739,992

12

Kon Tum

30.0

800,000

24,000,000

2,000,000

13

Gia Lai

30.0

256,064

7,681,920

640,160

14

Lam Dong

50.0

660,000

33,000,000

2,750,000

15

Binh Phuoc

29.8

250,000

7,450,000

620,833

16

Dong Nai

31.9

172,519

5,503,356

458,613

Source: MARD and UNDP (2018)
Table 6.10 shows that the highest average income from FES is VND
3,011,166/ HH/month (Quang Tri province) and the lowest is VND 27,998 /HH
/month (Phu Tho province). If the amount of VND 3,011,166/ HH/ month is divided
for the average number of HH members (5 members/ HH), then the average income
from FES is only VND 602,233/ person/ month. This amount is lower than the
multidimensional poverty line (according to Decision 59/2015/QĐ-TTg dated 19
November 2015) that indicates the poverty line in the region rural area is VND
700,000/ person/ month (Figure 6.7).
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Source: MARD and UNDP (2018)
The aforementioned analysis shows that if a household wanted to live in the
forest industry with a "forest protection professional", under the PFES policy and at
the rural poverty line (VND 700,000 VND/ person/ month), that household (assuming
five family members/HH) they must have an average income of VND 3,500,000/ HH/
month, which is VND 42,000,000/ HH/ year, respectively. If the average forest area
covered by PFES revenue for protection is 20 ha/ HH, the payment level must be
VND 2,100,000/ ha/ year. Meanwhile, the current practice of PFES payment rates
varies significantly among 44 PPDFs. It starts from VND 1.378/ ha/year in Thanh
Hoa province, to VND 1,673,000/ ha/ year in Quang Nam (Table 6.9). However, this
highest payment rate is still far below the payment level of 2,100,000/ha/year. In
order to fill this gap, the unit price for commercial electricity and water supply must
be much higher than what the current regulated unit price (as VND 36/kwh for
hydropower plants, and VND 52/m3 for water supply companies).
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6.7 Conclusions
The findings of this chapter confirm that the PFES policy is likely to have a
positive impact on institutional capital through improving legislative documents and
guidelines, strengthening institutional capacity, facilitating distribution of PFES
revenue, and promoting increased collaboration and cooperation. There have been
notable changes in the content and overall number of legislative documents in the
PFES policy across the 44 FPDFs, which effectively supported the implementation
this policy at various localities. The gathered data indicated that during the last six
years, the number of promulgated legislative documents has increased significantly,
leading to a strong legal foundation and enabling conditions to facilitate and better
implement the PFES policy. However, it is worth noting that without proper law
enforcement strategies, many legislative documents may not always ‘trickle down’,
thus diluting effective implementation of the PFES policy.
In terms of financial mobilization, the PFES has been effective in leveraging
social contributions and increased the PFES revenue significantly over the last six
years. This financial gain has contributed to implementing a range of pressing forest
protection and management interventions. However, the results of the study show that
there is not enough strong empirical evidence to conclude that the PFES policy has
achieved its efficient and equitable objectives. One of the findings clearly highlighted
an inequity related to methods of payment and the determination of coefficient K.
This lead to a disparity in levels of payment per hectare across different regions.
Additionally, the chapter found that although there has not been a study on land
tenure in the PFES policy; previous studies did highlight the limitation in PFES
payments due to the insecure land tenure of forest owners.
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CHAPTER 7

DISCUSSIONS

7.1 Methodological Reflections
In order to achieve the research objectives stated in Chapter 5 and 6, the author
applied the mixed methods and the PSM technique. In terms of quantitative method, a

household survey was conducted with collected data from the PFES participants and
without-PFES participants. The qualitative method, including focus group discussions
and key informant interviews was employed to gather in-depth data. The PSM
technique was applied to construct a statistical comparison group based on two
groups: with-PFES and without-PFES in order to assess the impact of the PFES
policy. The mixed methods with the PSM technique grants the following
methodological reflections.
In order to achieve the research objectives stated in Chapter 5 and 6, the
author applied the mixed methods and the PSM technique. In terms of quantitative
method, a household survey was conducted with collected data from the PFES
participants and without-PFES participants. The qualitative method, including focus
group discussions and key informant interviews, was employed to gather in-depth
data. The PSM technique was applied to construct a statistical comparison group
based on two groups: with-PFES and without-PFES in order to assess the impact of
the PFES policy. The mixed methods with the PSM technique grant the following
methodological reflections:
First, the combination of qualitative and quantitative methods, including
impact evaluation has enabled the researcher of this dissertation to have better
understanding of how the PFES policy operated and its impacts in order to construct
the key hypotheses (Chapter 3). The application of the mixed methods has deepened
the understanding of the effectiveness of the PFES policy based on the evidence
generated. Originally, the study was designed to apply before–after/control–
intervention (BACI) approach (Sunderlin et al., 2016). However, due to unavailable
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baseline data, the researcher removed the treatment and control groups out of the
study formula. Without the treatment and control group, findings of this study could
be biased. To minimize this risk, the researcher had to integrate various research
techniques, including the “with” and “without” PFES participation, PSM technique as
well as triangulation of the collected data. This methodological reflection suggests
that whenever baseline data is available, BACI should be employed to generate more
reliable findings without the need of integrating other supplementary techniques.
Second, mixed methods with PSM technique were employed to solve possible
attribution problems associated with the comparison of outcomes of without-PFES
participants (control group) with the outcomes of with-PFES participants
(intervention) due to the lack of baseline data. The t-Test and PSM were carried out
using the STATA application Ver. 14 to compare the difference in the value of total
household income of the two groups: with and without PFES participants. The Excel
application was also deployed to analyze both quantitative and qualitative data
collected. For further methodological contribution of the PSM, please see section 8.3.

7.2 Synthesis of Research Findings
The dissertation consists of eight chapters; of which, two key chapters focus
mainly on responding the three research hypotheses. Chapter 5 highlights the financial
and natural impacts of the PFES policy on PFES participants and non-participants.
Chapter 5 also presents the findings of how the PFES policy impacted on forest
quantity and quality in two studied provinces−QN and TTH. Meanwhile, Chapter 6
demonstrates the institutional impact of the PFES policy. The specific key research
findings are presented in the following sections:
7.2.1

Key Research Findings on Financial Impacts of the PFES Policy

The findings of this study are consistent with other works (Bremer et al.,
2014a; Ezzine-de-Blas et al., 2016; Wunder et al., 2008) indicating that the PFES
policy provided financial benefits for PFES households. In general, the findings of the
study show that on average, PFES revenue contributed to 3.2 percent of total
household income of the non-poor household group, and 7.3 percent of the poor
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household group, respectively. Specifically for poor PFES households, the PFES
revenue constitutes a considerable percentage of the total household income, clearly
exceeding the 4.0 percent yearly income of participating households (Ezzine-de-Blas
et al., 2016; T. T. Pham, 2015; Wunder et al., 2008). This finding confirms Engel,
Pagiola, and Wunder’s (2008) and Alston et al.’s (Alston, Andersson, & Smith, 2013)
arguments on designing PES, wherein the PES policy can create economic hardship
for poor communities who are dependent on forest resources for their income
However, it is worth noting that while the income of non-poor households with PFES
was significantly higher than those without PFES, the difference in total income
between poor households with and without PFES was statistically insignificant.
The research findings of this study partly answered questions on the benefits
of households being involved in PES and the dubious link between the PES money
and reinvestment in natural conservation (Engel et al., 2008; Wunder & Albán, 2008).
The study found that, although the amount of PFES revenue is quite “visible,” PFES
households leveraged the payment for food and other consumable items in order to
improve their standard of living (Calvet-Mir et al., 2015; De Man, 2004; Grieg-Gran
et al., 2005). The PFES households in this studies have had noticeably fewer days of
food shortage than households without PFES, as they used their increased income to
purchase consumables. This result is similar to those of Clements and Milner‐Gulland
(2015), Alix-Garcia et al. (2012), and Kwayu, Paavola, and Sallu (2017), which
indicated that households participating in PES were more food secure than households
that did not participate. Alix-Garcia, Shapiro, and Sims (2012) and Kwayu et al.
(2017) indicated that PES participation supported increased food consumption and the
ability to meet household needs on food. This suggests that participating in the PFES
policy enhances the standard of living of households in the buffer zones of the
protected areas and confirms that PFES households obtain financial benefits in terms
of overall income, and they use that income for other daily expenditures rather than
reinvesting in natural conservation.
Beyond the direct effect of PFES on financial capital resulting from household
income, the impact of the PFES policy also affected such capital through the
diversification of household income sources. This study found that participating in the
PFES policy increases both overall household income and income sources,
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confirming the argument of previous studies (Trac, Schmidt, Harrell, & Hinckley,
2013; Yin et al., 2014). These scholars contended that PES schemes created more offfarm jobs for participants compared to non-PES ones, while Locatelli et al., specified
the off-farm jobs as transportation, small business, and hired labor (Locatelli et al.,
2008). Similarly, this study indicated that PFES households have 4.6 income sources,
on average, while households without PFES have 2.8, as PFES households are more
involved in off-farm jobs such as casual and hired labor from service contracts. The
researcher also considered accessing loans from banks as a dimension of financial
capital, which was not mentioned in previous studies. The findings indicate that poor
households with PFES accessed more loans from credit channels than those without
PFES. Indeed, when poor people are involved in PFES, they have better and more
diverse income sources, and accordingly they gain access for loans at banks and other
local credit schemes.
7.2.2

Key Research Findings on Natural Capital Impacts of the PFES
Policy………..

To examine the natural capital impact, the increase and loss of forest area were
measured before and during the implementation of the PFES policy. Data from the
Governmental Statistical Office (GSO) indicated that the total forest areas and
percentage of forest cover increased between the pre-PFES policy and during the
PFES policy in QN and TTH provinces. The findings confirmed that an important
perceived benefit from the PES scheme enhanced natural capital by increasing the
total forest area and forest cover (Bremer et al., 2014a; Hansen et al., 2013; Hegde &
Bull, 2011; Landell-Mills & Porras, 2002; Mousquès et al., 2008; Samii, Matthew,
Parashar, Laura, & Larry, 2014). The data from the Landsat image computation
confirmed that the overall average natural forest loss in eight watersheds of six PAs
declined after the PFES policy was implemented.
The results of this study support the findings from Waylen and Martin-Ortega
in measuring the effects of implemented PES programs in the UK. The finding of
interviewing 160 respondents from their study showed that respondents expressed
positively to natural and financial benefits of PES projects.
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The finding is also in line with the report of MARD contending that forest has
been improved slightly during the last 10 years. Forest area illegally destroyed was
reduced by 70% in the period of 2011-2015 compared to the period of 2005-2010
(Tuan, 2015). As a result, the forest coverage rate reached 41.45% in 2018 and nearly
equal to the rate of 1943. Supporting this finding, Table 7.1 shows that Vietnam is the
only country in the Greater Mekong Subregion that has been recording a continuous
and highest percentage of growth in forest cover during the last 25 years (1990-2015),
(RECOFTC, 2018).
Table 7.1: Forest Cover and Forest Cover Change in the Greater Mekong Subregion

Country
Cambodia
Lao PDR
Myanmar
Thailand
Vietnam
Total
GMS

Forest
Area
2015
(1,000ha)
9,457
18,761
29,041
16,399
14,773

Forest
Area as
% of
land area
(1,000ha)
53.6
81.3
44.2
32.1
47.6

1990-2000
Area Change
(1,000ha/yr
(%)
-139.8 (-1.1%)
-111.9 (-0.7%)
-435.0 (-1.2%)
300.6 (2.0%)
236.4 (2.3%)

2000-2010
Area Change
(1,000ha/yr
(%)
-145.2 (-1.3%)
129.0 (0.8%)
-309.5 (-0.9%)
-76.2 (-0.5%)
240.1 (1.9%)

2010-2015
Area Change
(1,000ha/yr
(%)
-127.4 (-1.3%)
189.2 (1.0%)
-546.4 (-1.8%)
30.0 (0.2%)
129.0 (0.9%)

1990-2015
Area Change
(1,000ha/yr
(%)
-139.5(-1.2%)
44.7 (0.2%)
-407.1 (-1.2%)
95.8 (0.6%)
216.4 (1.8%)

88,431

46.9%

-149.7

-161.8

-325.6

-189.7(-5.1%)

Source: Updated from RECOFTC (2018)
However, it is worth noting that more than 233 ha of natural forest was still
lost during the five-year PFES period. This shows that although the PFES policy
likely has a positive effect on slowing down natural forest loss, it is still not a panacea
that will completely solve the forest loss problem. In addition, the PFES policy was
launched in QN and TTH in 2012 and payment started in 2013, and this study was
conducted in 2017 and 2018. A five-year period is not long enough to show a
remarkable impact on natural capital by the PFES policy.
7.2.3

Key Research Findings on Institutional Capital Impacts of the
PFES Policy………..

Compared to previous forest protection and development programs, the PFES
policy has created positive institutional impacts, which is evaluated by the changes in
legislative documents and guidelines, the institutional capacity building, distribution
of PFES revenue, and organization and cooperation.
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The institutional impacts of the PFES policy are also revealed through
capacity building and other communication activities. Since 2012, the number of
trainings, trainees (FPDF staff and FES buyers and providers), has increased to
improve the understanding and knowledge of PFES implementation. Moreover,
communication has increased to spread this policy to local people who participated in
the PFES policy. However, most of the farmers/ individual forest owners are ethnic
minorities with limited capabilities in accessing knowledge and information on PFES
implementation. This problem caused the inequity in capacity building under the
PFES policy.
In a nutshell, this dissertation contributes to better understanding the
relationship between the PFES policy and livelihood outcomes in emerging countries
and answered the research questions on the financial and natural impacts of the PFES
policy as well as proposing implications for further development of PES schemes.
Although PES programs, as an instrument to improve natural conservation, are not
targeted for poverty alleviation, their synergy with livelihood outcomes has been
recognized. The rationale is that because of the high poverty rates in rural areas,
where households mainly depend on natural resources for their income-generating
activities, the PFES policy contributes to improving household incomes, expenditures,
and natural resources in terms of sustaining livelihoods. In the case of the PFES
policy at the buffer zones of seven PAs in Central Vietnam, communities in these
areas are poor and are dependent on forest resources for their livelihoods, so the
design of the PFES policy needs to include a better form of payment in order to
improve their livelihood and natural resource management.

CHAPTER 8

CONCLUSIONS AND RECOMMENDATIONS

8.1 Introduction
Chapter 8 examines whether the research questions, the test hypotheses and
study objectives have been addressed as well as presents key research questions and
the relevant concluded answers (8.2). The chapter highlights theoretical contributions
of this study and sheds a light on applying PSM for future impact evaluation of public
policy (8.3). The chapter also provides some key implications and recommendations
for better designing, planning, organizing, implementing, monitoring and evaluating
the PFES policy (8.4). The chapter concludes by emphasizing the study limitations for
future research direction (8.5).

8.2 Research Questions and Concluded Answers
The PFES policy has been the subject of increasing examination. The study’s
analytical framework and method of data analysis (PSM combining secondary data)
provides insight into the implementation and effectiveness of the PFES policy and its
measured outcomes in Vietnam. The researcher of this study identified a number of
important issues related to the outcomes of PFES in terms of financial and natural
capital. The former comprises total household income, income sources, expenditure,
and accessibility to loans from credit channels, while the latter focuses on forest
cover, area of forest, and forest cover loss.
In order to examine this study’s achieved results, it is necessary to go through
the research questions and the hypotheses associated. The first research question is
whether (H1) the PFES policy has contributed to improved financial capital, leading
to poverty reduction. Noticeably, the study found that poor households with PFES
earn slightly higher income than what they would have had they not participated in
the PFES policy. However, while the income of non-poor households with PFES was
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significantly higher than those without PFES, the difference in total income between
poor households with and without PFES was not statistically significant. In other
words, there is not enough convincing evidence to conclude that the PFES policy has
contributed to reducing poverty. Furthermore, PFES households are likely to have
more consumption expenditure and better access to loans compared to those without
PFES. This finding shows that while the PFES policy has a positive impact on
financial capital for non-poor PFES groups, there is not enough convincing evidence
to conclude that the PFES policy has contributed to reducing poverty.
The second research question is whether (H2) the PFES policy has contributed
to improved natural capital, leading to reduced forest loss and increased forest cover
and quality. The study concludes that the PFES policy has not only resulted positively
in slightly increased forest area and forest cover, but also reduced natural forest loss
between pre-PFES and PFES periods.
Nevertheless, the findings of the study also indicate that significant areas of
natural forest still were destroyed during the PFES period.
The last research question is whether (H3) the PFES policy has contributed to
improved institutional capital, leading to enhanced effectiveness, efficiency, and
equity. The study results found that the PFES policy has created positive institutional
impacts through (i) formulating and improving legislative documents and guidelines;
(ii) strengthening institutional capacity; (iii) creating enabling conditions for
distribution of PFES revenue; and (iv) facilitating organization and cooperation. In
terms of effectiveness, efficiency and equity of the PFES policy, the study found
mixed results. While the PFES policy is effective in delivering its impacts, there is
still not enough strong evidence to prove that the PFES policy is efficient and
equitable due to the limitations of this study.
The findings mentioned above will contribute to designing future PFES
policies that can better distribute benefits to all household groups as well as
harmonize social and natural capital.

8.3 Methodological and Theoretical Contribution of the Study
Contribution of the Study to the Methodological Approach
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While PSM is a recently recognized technique for assessing the impact of
PES/PFES, some scholars might dismiss evidence of its impact on household incomes
because of the issue in the proof of causality. In other words, the question is that did
households who participated in the PFES policy have improved their income as a
result of PFES participation, or did they participate because they already had the
attributes of participating households before involving in the PFES policy?
To address this problem, the technique of PSM was employed to analyze the
causality between outcomes and treated variables. Undeniably, because one cannot
observe what would have happened to those households who lived in places with or
without PFES, the researcher empirically estimated what would have happened by
comparing the differences between with PFES and without PFES households.
The goal of applying PSM technique is to find a counterfactual scenario by
letting the occurrence of the PFES policy be the only difference between one
household and another. The counterfactual situation comes from individuals who live
in a census tract in areas not covered by PFES. The researcher used the Probit
regression outputs to estimate the effect of PFES on household income, income
sources, annual household’s expenditure, consumable items, and accessibility to credit
schemes. In addition, a set of households’ characteristics such as age, gender,
education, forest area, living location, rice and water consumption was identified by
stepwise to see whether or not they affected the outcomes of treated PFES household.
After these steps, a robustness test, PSM was employed to compare similar census
tracts with and without PFES coverage.
PSM, which calculates a score for every observation; this represents the
probability of an intervention or treatment. In other words, the researcher observed
both with PFES and without PFES households. The researchers of this study noted
that in order to understand the ‘true’ effect of household participating in PFES, one
needs to compare the observed outcome of participation with the outcome that would
have resulted had the household not participated in the PFES policy. This is done by
identifying the average treatment and its effect on the treated (ATT). For this
approach, the causality is estimated by running the PSM.
Moreover, the way of using the indicator on households’ attributes is to
compare and match these household attributes together before applying the PSM
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technique without affecting whether or not a household participated in the PFES
policy. In short, The PSM technique compared information with and without PFES
households based on similar attributes (such as age, gender, education, etc.), treated
variable/ binary variable (participating or not in the PFES policy), and the dependent
variable of income. Since there’s a similarity between independent variables with and
without PFES households, it’s concluded that the difference of ATT of income is
caused by a treated variable of participation in the PFES policy of this study.
By applying the PSM and providing the empirical responses to address the
emerged problem of using the PSM approach, this study has not only shed a light on
unconvincing researchers to deploy the PSM for PES/PFES impact assessments; but
also contributed to deepening the knowledge on PSM approach.
Contribution of the Study to Academic Theories
The theory of crowding and the theory of evaluation have received significant
attention from academic scholars after it was promoted to improve the effectiveness
and efficiency of public policy programs. The findings of this study strongly
supported the crowding theory and the evaluation theory. The crowding theory
contends that the PES/PFES policy can crowd in (fortify) or crowd out (hinder) the
commitment to natural resource management, including forest protection and
biodiversity conservation.
Frey and Jegen (2002) and Gneezy and Rustichini (2000) contend that
understanding motivation crowding effects and its variables played an essential role in
designing an effective, efficient and equitable PFES program. This theory suggests
that the PFES policy should be designed in a way that promotes crowding in and
minimizes crowding out. This study has supported the motivation crowding theory by
confirming that the PFES policy has not only focused on increasing financial
incentive for FES providers (through increased PFES payment rate of electrify, water,
tourism services and two other new types of FES), but also paid attention to
promoting the effective and efficient PFES policy.
In contrast, the findings of the study on equity contend that equity was not in
agreement with the theoretical assumptions and expectations of the crowding in
theory. Although the PFES policy has positive impact on financial, natural and

171

institutional capitals, the study found inequity issues on PFES payment among FES
providers, especially individuals/households in the same FPDFs/provinces (e.g. 373
times difference between the highest and lowest payment in Quang Ninh province).
Similarly, the study found inequity in managing and protecting PFES forest areas
between public entities (accounted for 70% of total PFES forest areas) and non-public
entities (accounted for only 30% of the total PFES forest areas). In addition, the
perception on judging equity varies among different groups of FES providers, and
PFES policy designers and makers. While in theory, the equity is judged by applying
market-based mechanisms where users/buyers and providers/sellers can voluntarily
negotiate and deal with their business transactions. In practice, however, this does not
always result in equal benefit sharing due to the different levels of FPES payment for
specific watersheds (for example, although some FES providers are protecting less
forest areas, they can still receive higher PFES revenue per hectare if they are located
in the watershed where the hydropower plants generate more electricity and sell more
Kwh).
In terms of evaluation theory, this study has contributed to creating an PFES
policy M&E and conceptual framework (Figure 2.6). This framework provides an
entry point for scholars who want to conduct impact evaluations on social science
fields, especially public policy instruments and sustainable development programs.
This study also invented a holistic operational framework to capture ultimate goals of
the PFES policy in Vietnam, its relevant stakeholders, functions and roles in the PFES
policy (Figure 4.11). In terms of constructing formulas for assessing the financial
impact of the PFES policy, this study measured six key independent variables (total
income, income sources, total expenditure, consumable items, days of food shortage,
and loan access) to determine whether the household income has changed with and
without PFES participation. To measure natural capital impact, the study also
deployed four independent variables (labor inputs, forest violations, forest cover and
quality, and deforestation rate) to assess the change in forest cover and forest quality.
The findings of the study supported the assumptions of the evaluation theory that the
PES/PFES programs may or may not impacted the financial, natural and institutional
capitals positively; depending on contextual bases.
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The findings of the study contend that poor and non-poor households with
PFES had more income sources on average than those without PFES. In terms of
natural capital, the study found that the total forest areas and forest cover increased
between the pre-PFES policy and during the PFES policy in QN and TTH province. It
is estimated that having more household income and increased forest cover will lead
to additional benefits from the PFES policy in supplying electricity, water and tourism
services that would not have happened without the FPES interventions. However, the
finding also confirmed the loss of natural forest during the same period that
challenged the additionality of the PFES without proper collective action.
Finally, the applied methodological approaches, the outputs and findings of
this study contribute to the limited literature on the impact assessment of intermediate
outcomes of PES programs implemented in forests and biodiversity ecosystems in
Vietnam in specific and Asia, in general.

8.4 Policy Implications and Recommendations
8.4.1

Implications

Based on the above findings, this study offers implications for minimizing the
adverse impacts and maximizing the positive ones on the financial and natural capital
of the PFES policy. The first step is to design a payment mechanism for PFES that
does not exclude poor households. Local organizations, governments at the grassroots
level, and nongovernment organizations (NGOs) should support organizations with
PFES participants and forums are needed to discuss solutions to address issues that
emerge during PFES implementation.
The design of PFES also needs to consider the objective of improving
financial capital. Although the ultimate goal of the PFES policy is to create a
sustainable financial scheme, sustainability will not be achieved unless program
recipients’ expectations are met. The study indicated that the payment from the PFES
policy to forest owners living in the buffer zone of the studied protected areas is too
small, and may not be enough to reinvest in their current production systems and daily
expenses. Therefore, the PFES payment should contribute to the revolving
development funds for villages, which could then be loaned among poor households

173

rather than directly paid to them. To do this, local organizations, heads of villages and
households would need to agree on the number of loans, loan procedures, and loan
installments.
Most poor households in the studied areas are made up of young people, who
have the ability to work but have no land for cultivation. Accordingly, the design of
the PFES policy should include ways of encouraging these households to take part in
forest protection to receive additional PFES revenues. The PFES policy also needs to
provide technical assistance or access to agricultural input and credit for poor
households in order to increase their agricultural productivity and apply more
sustainable land use practices.
When studying the impact of the PFES policy on natural capital, it is
suggested that one should consider its impact on different scales, because they have
different levels of impact. Therefore, depending on specific purposes of the policy
intervention, the study should design and select the appropriate scale.
The modest income received from the PFES policy is not enough to motivate
local households to be active in protecting allocated forests. Therefore, combining the
benefits of the PFES policy with other public and private incentive schemes, which
would likely promote local household participation in forest protection and
management, is recommended. Furthermore, there should be a policy to penalize
households that cannot protect their allocated forest as committed.

8.4.2

Recommendations

Based on the knowledge gaps identified in the previous chapters, the following
are the recommendations to fill these gaps.
Recommendation 1: Promoting More Effective PFES Payments and Equitable
Distribution
To increase the income for rural communities who are depending on the forest
for their livelihoods, it is necessary to come up with a strategy to allocate more PFES
forest areas for individuals and households (currently around 30 %). This strategy
should take into account the issue of high transaction costs when working with

174

individuals and/or household levels. It is recommended that the PFES payment for
each type of FES (e.g. electricity, water, tourism, carbon sequestrations) should be
periodically reviewed and adjusted based on the inflation rate as well as economic
growth. This will timely reflect the actual market value of FES as well as gradually
promote a market-based PFES mechanism for viable and sustainable natural resource
management. In addition, more comprehensive studies on efficiency and equity of the
PFES policy should be conducted to provide a better understanding of how different
FES stakeholders, specially FES providers view equity. Based on the findings of these
studies, the GoV should review, revise and update the current PFES policy in order to
maximize and distribute the benefits of the PFES policy more equally among all
PFES stakeholders, leading to sustainably manage and project the forests.
The distribution of PFES revenue should not only refer to financial benefit
sharing, but also includes social responsibility and accountability (Duong & de Groot,
2018; Thu Thuy Pham et al., 2016). Therefore, it is recommended that the design of
distributing PFES revenue should be aimed at optimizing the equity among
stakeholders who are responsible for reducing deforestation and forest degradation.
Moreover, the distribution of PFES revenue needs to be designed in a way that
promotes the effectiveness and efficiency of forest protection and management.
The distribution of PFES revenue should be combined with both monetary and
non-monetary benefits (awareness raising, technical training, etc.). The monetary
benefits will supplement household incomes while non-monetary benefits will
strengthen capacity of FES providers to contribute to empowering local people that
enables them to escape from poverty and improves their livelihoods. The design of
PFES revenue distribution should provide opportunities for all PFES participants to
access to information and other PFES benefits equally. This equitable distribution will
increase the acceptability of the PFES payment and improve the effectiveness and
efficiency of PFES outcomes.
Recommendation 2: Improving Legislative Instruments and Guidelines on the PFES
Policy
The roles of legislative instruments and guidelines for implementing the PFES
policy should not only be on governing the PFES implementation effectively, but also
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providing additional instructions on implementing the PFES policy more efficiently.
Specifically, more specific regulations on (i) supporting different levels of
government agencies, sectors, hydropower plants, water supply companies to collect
and better manage data related to PFES; (ii) guiding local people on forest protection
and development, monitoring quantity and quality of forest areas for annual reporting;
and (iii) providing guidance to relevant government agencies and FPDF managers to
manage data regarding the feedback mechanisms. Additionally, in order to have full
monitoring and evaluation system, legislative instruments and guidelines on the PFES
policy should clearly state the functions, roles and responsibilities of district
government authorities and integrate the report of PFES implementation process into
the general report on economic, social and environmental development.
Recommendation 3: Strengthening Institutional Capacity
Institutional capacity of the PFES stakeholders, especially the provincial
FPDFs, plays an important role in managing and implementing the PFES policy
successfully. The findings of the study show that trainings on planning, organizing,
implementation, monitoring and evaluating of PFES activities were mainly designed
for FPDF staff, forest owners and FES users. However, when local people have
questions about the PFES implementation, they will normally ask heads of relevant
CPCs and villages. Unfortunately, these heads often cannot answer those questions
thoroughly due to their limited understanding of the PFES policy. Hence, trainings
should also be conducted for both village heads and CPC members in order to better
support for the implementation of the PFES policy, especially at the grassroots level.
Although the communication activities have increased over the years, the
effectiveness of communication products are questionable. Currently, there is very
limited competent communication staff assigned to be responsible for the
implementation of the PFES policy. FPDFs only focused on producing leaflets and
posters without considering the information needed from related stakeholders,
especially the FES users and buyers. These stakeholders also have concerns about
issues such as the procedure for the PFES payment and the reclamation of the
payment process. Therefore, communication should be strengthened to address the
issues on PFES payment process. Moreover, communication activities should address
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common concerns, questions, best practices and feedback channels among districts to
increase mutual learning. Finally, direct dialogue could be an effective form of
communication to address the emerged issues instead of using leaflet printing (Thu
Thuy Pham et al., 2013).
Recommendation 4. Enhancing the M&E Systems
M&E is one of the most important instruments in assessing whether the PFES
policy has been effective, efficient and equitable. This M&E results will enable PFES
stakeholders, especially policy makers and scholars to determine whether additional
and crowding in outputs are achieved. Therefore, sound and cost-effective M&E
systems are urgently needed (Ezzine-de-Blas et al., 2016; Hejnowicz et al., 2014).
Due to the limitation of budget and staffing of FPDF, selecting a specific period and
time for monitoring and evaluation is important. This way, the cost of M&E activities
can be minimized. Monitoring results will be more accurate when localities have just
finished the disbursement of PFES payment and paid for the forest owners and/or
forest holders. In order to reduce the cost of M&E, the FPDF should combine M&E
with field trip on yearly payment records instead of organizing individual monitoring
trips. Moreover, due to the limited financial and human resources of the FPDFs, M&E
exercises should require collective participation of all relevant stakeholders. M&E
should encourage the participants and FES users to conduct self-monitoring. A userfriendly M&E software (e.g. Web-GIS and tablets) should be deployed to store all
collected data and transform them into useful information for better implementation
of the PFES policy. More importantly, the PFES policy should shift from cash
payment to E-Payment that will not only help reduce financial risks, but also increase
effectiveness and efficiencies of the PFES policy.
Recommendation 5: Increasing PFES Revenue through Implementing Carbon
Sequestrations and Water for Industrial Sectors
Carbon sequestration and water for industrial sectors are amongst the six main
FES stated in Decree 99, Decree 147 and the Forest Law. Although the GoV is
working on piloting this new type of FES, progress is still slow. It is recommended
that the GoV to create enabling conditions that allow more flexibilities of piloting
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these new types of FES. Among other steps, the value of carbon sequestration and
water for industrial sectors must be estimated to generate additional payments for FES
providers. This amount of money would increase the FPES payment for FES
providers to better manage and improve forest quality and quantity.

8.5 Limitations and Future Research Direction
This study has five limitations as follows:
First, it is difficult to evaluate the actual impact of the PFES policy and the
complementarity of the PFES policy. This is because QN and TTH are among the
poorest provinces in Vietnam and have received quite a few state-subsidized
programs, such as the Hunger Eradication and Poverty Reduction Program, the 30A
or Poverty Alleviation Program, the 661 or the Five Million Hectare Reforestation
Program, and other forest protection programs. With the presence and interventions of
many programs, there could be a “site effect” issue. As Vedung pointed out, the
outcomes of one public program could be driven from another policy sectors or
programs. The achieved outcomes thus may have been influenced by other
interventions (1997). Therefore, the impact on forest quality and quantity could be
attributed by the complementarity of these programs rather than just the PFES policy.
Second, due to the lack of a baseline database, the BACI method could not be
applied. As a result, without treatment and control/ intervention group, the researcher
could not analyze and interpret the leakage aspects. Therefore, the author of this
dissertation only used with and without PFES in this study to evaluate the changes in
household income/livelihood and the quality and quantity of forests before and after
the PFES policy. This could result in some unreliability. To overcome this challenge,
the researcher applied other qualitative methods such as PSM and data triangulation to
improve reliability of collected data.
Third, the data used for assessment of financial capital are based on selfreported recall information gathered from households during the household's survey.
This approach could lead to a degree of unreliability and invalidity. To address this
limitation, researchers of this study did request each respondent household to provide
specific data for every single question stated in the household survey questionnaire.
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Fourth, the evaluation of natural capital impacts of the PFES policy has some
limitations. Specifically, the study focused on two provinces, QN and TTH, and the
results cannot be generalized to all provinces in Vietnam because of the different
forestry conditions and duration of the PFES policy implementation. Accordingly,
further studies are needed in other areas where the PFES policy has rolled out. Next,
given the six years of implementing the PFES policy is too short to examine the
significant impact of the natural capital, more long-term M&E exercise are needed to
capture the actual change in natural capital. In addition, methods of measuring forest
areas and forest cover vary depending on different types of research techniques and
indicators applied. For this reason, a standard method needs to be developed to
provide a coherent result, so that measuring the impact of natural capital can be more
accurate.
Lastly, the attempt to assess whether the PFES policy has been effective,
efficient and equitable, the study result is not straightforward. Due to time constraints
and limited resources, the study could not employ more comprehensive research
methods and gather more reliable data to address this research question. Therefore, it
is strongly recommended that more rigorous and comprehensive studies with larger
scopes and scales should be conducted to assess whether the PFES policy has
achieved its effective, efficient and equitable goals.
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APPENDICES

Appendix 1. Definition of Key Terms and Concepts
Key Concepts
Natural Capital

Financial Capital

Institutional
capital

Ecosystem

Ecosystem
services
Forest
environment

Description
“Natural capital is the stock of renewable and non-renewable
natural resources (e.g., plants, animals, air, water, soils, minerals) that
combine to yield a flow of benefits to people” (Natural-CapitalCoalition, 2016)
“Financial capital refers to the financial resources [e.g. flows,
stocks, consumption, production, etc] that people use to achieve their
livelihood objectives. This definition has been adopted to capture an
important livelihood building block, namely the availability of cash or
equivalent that enables people to adopt different livelihood strategies.
Two main sources of financial capital: (i) available stocks: savings are
the preferred type of financial capital that they can be held in several
forms: cash, bank deposits or liquid assets such as livestock and
jewelry; (ii) regular inflows of money: excluding earned income, the
most common types of inflows are pensions, or other transfers from the
state, payments for environmental services and remittances” (UNDP,
2017: 9)
A working definition of “institutional capital” is: institutions,
“institutional governance” and governance structures that reduce
uncertainty, stimulate adaptive efficiency
and stimulates the
functioning of the allocation system and sustainable production and
consumption patterns (Platje, 2008: 145). In this Dissertation,
institutional capital refers to institutional arrangements and social
resources which individuals rely on in order to achieve certain
objectives relating to their livelihoods. These may include networks
and connections, participation in more formal groups, relationships of
trust, reciprocity and exchanges that facilitate co-operation (UNDP,
2017: 5)
“A dynamic complex of plants, animals, and microorganisms,
and their non-living environment, interacting as a functional unit.
Examples include deserts, coral reefs, wetlands, and rainforests” (MA,
2005)
“The benefits people obtain from ecosystems”. The MA further
categorized ecosystem services into four categories: Provisioning,
Regulating, Cultural and Supporting (MA, 2005).
Includes the components of the forest eco-system: “plants, animals,
micro-organisms, water, soil, air and natural landscapes” (Clause 1,
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Use value of
forest
environment

Forest
environmental
services (FES)

Article 3, Decree 99/2010/ND-CP), (GoV, 2010)
“Includes: land protection, water regulation, watershed protection,
coastal protection, natural disaster prevention, biodiversity, carbon
sequestration and retention, tourism, provision of habitats and
spawning grounds for animals, timber and other forestry products”
(McElwee & Nguyen, 2014).
“The provision of use values from the forest environment to meet
the needs of the society and people’s life” (Clause 2, Article 3, Decree
99/2010/ND-CP), (GoV, 2010).

Payment for
environmental
services (PES)

Definition 1: PES is characterized by five criteria: “(1) a voluntary
transaction where (2) a well-defined service (or a land-use likely to
secure that service) (3) is being ‘bought’ by a (minimum one) ES buyer
(4) from a (minimum one) ES provider (5) if and only if the ES
provider secures ES provision (conditionality).” (Wunder, 2005a: 3)

Payments for
forest
environmental
services (PFES)
Types of forests
and forest
environment
services
recognized in
Vietnam

A supply and payment relationship in which users of forest
environment services pay to providers of these services. (Clause 3,
Article 3, Decree 99/2010/ND-CP), (GoV, 2010).

The providers of
FES

1. Soil protection, reduction of erosion and sedimentation of
reservoirs, rivers and streams;
2. Regulation and maintenance of water sources for production and
social life;
3. Protection of natural landscape and conservation of biodiversity of
ecosystem for tourism services;
4. Forest carbon sequestration and retention, reduction of greenhouse
gas emissions by preventing forest degradation and forest area
decline and developing forests in a sustainable manner;
5. Provision of spawning grounds, sources of feed and natural seeds,
and use of water from forest for aquaculture
(Clause 2, Article 4, Decree 99/2010/ND-CP) (GoV, 2010).




Including:
Forest owners that are organizations with forests allocated or leased
by the State;
Forest owners that are households (HHs) or individuals with forests
allocated or leased by the State;
Organizations, HHs, individuals and village communities that have
contracts for forest protection with forest owners.
(Article 8, Decree 99/2010/ND-CP), (GoV, 2010).
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The Buyers of
FES







Forest owners

Coefficient K

Including:
Hydropower production facilities use water sources for hydropower
production.
Clean water production and supply facilities use water sources for
clean water production.
Industrial production facilities that use water for production.
Organizations and individuals doing tourism services that benefit
from forest environmental services.
Those having to pay for FES for carbon sequestration and retention
of forest; services for provision of spawning grounds, sources of
feeds and natural seeds, use of water from forest for aquaculture.
(Article 7, Decree 99/2010/ND-CP), (GoV, 2010).

Organizations, households or individuals that are assigned or leased
forests or land for afforestation and have their forest use rights as well
as the ownership right over planted production forests recognized by
the State; or that are transferred forests from other forest owners.
(Clause 4, Article 3, Forest P&D Law, 2004)
Coefficient K is determined by each forest status plot, forming the
basis to calculate forest environment service charges payable to forest
owners.
(Clause 1, Article 4, Circular 80/2011/TT-BNNPTNT)(MARD,
2011)
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Appendix 2: List of Key Legal Instruments Issued in Support of PFES

Source: Adapted from T. T. Pham et al. (2013)
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Appendix 3. List of PFDFs Participated in the Institutional Survey and Number
of Legal Documents
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Name of Province
Bac Kan
Dak Lak
Cao Bang
Dak Nong
Dien Bien
Gia Lai
Ha Giang
Kon Tum
Lai Chau
Lam Dong
Lao cai
NgheAn
Ninh Thuan
Phu Tho
Phu Yen
Quang Nam
Quang Ninh
Quang Tri
Son La
Thanh Hoa
Binh Thuan
T.T. Hue
Da Nang
Dong Nai
Ha Tinh
Tay Ninh
Thai Nguyen
Tuyen Quan
Total

2012
50
30
2
8
1
9
21
440
40
32
5
4
18
-

3

2013
12
104
8
104
6
11
124
15
15
457
50
28
35
8
30
57
31
19

27
56
-

40
43
-

746

35
1,232

Source: Field Survey, 2019

2014
76
57
12
99
11
13
178
35
23
380
33
41
45
8
23
48
65
27
16
52
106
14
62
95
1,519

2015
2016
2017
2018 Sub-total
66
78
61
34
327
52
86
52
72
473
20
32
34
33
139
169
115
126
130
773
44
90
102
84
339
13
26
3
9
83
190
248
233
232
1,206
101
101
36
35
332
24
23
19
41
166
402
349
334
391
2,753
37
20
25
20
225
36
24
35
42
238
29
101
69
80
364
6
6
20
8
60
57
43
31
58
212
55
105
96
34
386
75
25
30
59
189
102
115
112
129
580
25
20
18
28
149
18
27
21
27
131
77
54
39
60
282
177
225
200
201
976
18
24
32
29
117
77
102
125
131
596
18
21
34
73
6
12
22
29
69
45
136
283
306
770
87
37
29
78
361
2,008 2,242 2,208 2,414
12,369
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