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Summary
Ecosystem degradation becomes gradually visible in the territory of Ugam Chatkal
National Nature park (UCNNP). Environmental problems such as overgrazing and deforestation
are threatening local people’s livelihoods. There is a need to introduce new policy instrument
like payments for ecosystem services (PES) in land use management for some ecosystem
services that are not priced and traded in the market. The study explores the challenges to
implementing PES and feasible PES schemes in UCNNP, Uzbekistan. The main objective of the
research is to identify feasible PES schemes(s) for conserving and restoring ecosystems and their
service in UCNNP by answering the following research questions: (i) what are the challenges to
implementing PES in Uzbekistan, Kazakhstan, and Kyrgyzstan? (ii) for which critical ecosystem
services is the PES approach applicable in the UCNNP? and (iii) what is the feasible to apply
PES schemes in the UCNNP to reverse ecosystem degradation? To find answers to those
research questions a methodological framework was designed that consists of a literature review
and survey. A questionnaire was accomplished with residents and farmers in Khumson village
while the ecological experts were interviewed with open and close ended questions. The survey
forms were designed and analysed based on Multi-criteria analyses (MCA) tool. Another
questionnaire form was designed to assess willingness to participate in suggested conservation
programs. The questionnaire was fulfilled during an organized workshop.
The results of the literature review show that the implementations of the PES programs in
Kazakhstan and Uzbekistan are still mainly suffering from a lack of stakeholder engagement,
while a PES program was successfully implemented in Kyrgyzstan.
The results of the MCA demonstrate that opportunities for recreation and tourism,
drinkable water, water for irrigation and maintenance of genetic biodiversity are most preferred
ecosystem services among residents while farmers perceive that irrigation water, maintenance of
genetic biodiversity, regional climate regulation and drinkable water are the most important
services from the ecosystems of Khumson village. Likewise, the evaluation results of
interviewed experts were that drinkable water, water for irrigation, fuel wood and opportunities
for recreation and tourism are critical services provided by UCNNP. When socio-economic
factors of residents and farmers in relation to the awareness of changes in ecosystem services
were analysed, education, age and gender were found as influential factors for the perception of
respondents.
The results of the MCA demonstrate that the critical and likely widely accepted ecosystem
service to apply for a PES scheme to be implemented in Khumson village is provisioning of
water services, particularly drinkable water and water for irrigation. Moreover, two ecosystem
services that the PES could be implemented for are opportunities for recreation and tourism and
maintenance of genetic biodiversity.
The experts’ opinions also confirm that the PES programs for biodiversity protection,
watershed protection and landscape beauty can be applied in UCNNP. The results of the
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questionnaire in the workshop reveal that willingness to participate in a conservation program for
drinkable water was highly accepted by seminar participants.
To conclude, the current research provides to further research more insights into feasibility
of implementation of PES in UCNNP taking into account the experiences with implementation
of PES in Kyrgyzstan and Kazakhstan, perceptions of stakeholders on critical ecosystem services
and their willingness to participate in conservation program.
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Chapter 1. Introduction
1.1 Background
In an ecosystem living and non-living organisms interact with each-other (Elmqvist et al.,
2010). Ecosystems directly and indirectly contribute benefits to human well-being through
ecosystem services (De Groot, Fisher, et al., 2010). Ecosystems and human well-being are
actually related through ecosystem services. Here, ecosystems’ managers should realize that if
ecosystem provisioning capacity increases, it provides more ecosystem services, or if ecosystems
degrade, it decreases the supply of ecosystem services.
The Tian-Shan mountain ranges from the Northern-East of Uzbekistan until the NorthernEast of Chine. The western part of Tian Shan mountains is located in Central Asia, particularly in
the territory of Uzbekistan, Kazakhstan and Kyrgyzstan (Figure 1). The ecosystems of the West
Tian Shan differ from other mountains with its distinctive biodiversity. The ecosystems provide a
habitat for many endangered plant species and animals. Therefore, flora like different types of
wild mountain tulips, Siverse’s apple tree, Nedzvetsky’s apple-tree, wild almond, apricot,
pistachio, and fauna such as snow leopard, Menzbier’s marmot are included in Red books of
Kazakhstan and Uzbekistan. These plant species are found in extensive altitude, mainly, in low
and middle altitudes and today these species, particularly Siverse’s apple tree and pistachio are
of great value on ecological and economic sides. (ACBK et al., 2015; Murzakhonov et al., 2014).
Moreover, these mountainous forest and pasture ecosystems serve to provide special ecosystem
services to human well-being. These services can be measured as the main income source of the
local community. Inhabitants in forest and pasture ecosystems mainly take advantage of
provisioning and regulating ecosystem services seasonally, including: feeding livestock with
fodder during warm weather and also collecting fodder for winter, picking wild fruits, medicinal
flowers and wild plants, and fuel wood is collected in winter.

Figure 1. The Tian Shan mountains' location in Uzbekistan, Kazakhstan and Kyrgyzstan. Source:
Farrington (2005)
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The biodiversity of West Tian Shan is conserved inside of the protected areas that belong
to Kyrgyzstan, Kazakhstan and Uzbekistan. In total there are 27 protected areas in the West Tian
Shan. Three of them located in Uzbekistan. They are: Ugam Chatkal Nature Park, Chatkal
Nature Reserve – Maydantalu and Chatkal Nature Reserve – Bashkyzylsaya (Farrington, 2005).
Since July 30, 1990, these three protected areas in Uzbekistan were established as Ugam Chatkal
National Nature Park (UCNNP) (Figure 2).

Figure 2. A map of Uzbekistan on the left and a satellite image of UCNNP on the right. 1

Nowadays, Asian mountainous forest and pasture ecosystems suffer from several
environmental problems caused by several factors (Leimona et al., 2015). These problems are
caused by direct and indirect factors. Direct factors include resource over-consumption, climate
change, land-use change and other natural and biological drivers, while indirect factors are
economic, demographic, socio-cultural and political changes (Millennium Ecosystem
Assessment, 2003). Because of negative effects by both direct and indirect factors, ecosystems
are steadily being degraded. This reduces the flow of ecosystem services (CAREC, 2011). Users
or beneficiaries of these ecosystem services should compensate for environmental negative
effects and at the same time, responsible organizations should take the responsibility to improve
the ecosystems’ capacity by applying new environmental policy instrument like payments for
ecosystem services (PES) (Hein et al., 2013; Leimona et al., 2015).
PES is a broad concept as it aims to mitigate, conserve and restore the ecosystems through
creating new markets for ecosystem services that do not have a recognized market value (De
Groot et al., 2018). Wunder (2005) defines a PES as “it is volunteer transaction, where a welldefined ecosystem service is being bought by an ecosystem service buyer from an ecosystem
service provider, if and only if ecosystem service provider secures the service provision”. A
Tacconi (2012) defines a PES scheme is a system which shows additional flow or value of
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ecosystem services from beneficiaries of ecosystem services to the providers of ecosystem
services. Although all PES schemes aim similar goals, the implementation of the PES schemes
differs from each other in terms of payment type (rewarding, incentive, fee, tax), ecosystem
services for which payment is being implemented and the amount of payment (Engel et al.,
2008). Wunder et al. (2008) state that the core distinction of PES mechanisms is their funding
source from either users or governments. These two funding sources differ significantly from
each other and affect the design and implementation of a PES.
The PES was introduced to research and policy a couple of decades ago (GómezBaggethun et al., 2010; Swart, 2003). Currently, both developed and developing countries have
been formulating and implementing the PES mechanisms to manage particularly degraded
ecosystems. Likewise, PES program implementations have also been investigated in Central
Asian countries, precisely in Kyrgyzstan, Kazakhstan and Uzbekistan. The pilot areas of
Kyrgyzstan and Uzbekistan to the PES implementations were within Tian Shan mountain ranges,
namely, Chan Ak-Suu watershed and Ugam Chatkal National Nature Park, respectively. At the
same time, a pilot study for a PES project in Kazakhstan was Ikansu river basin. An installation
of a PES program was successful in Kyrgyzstan, while the implementations of the PES programs
are still ongoing in Uzbekistan and Kazakhstan. In Kyrgyzstan, perceptions of local communities
were integrated in designing and implementing of PES program. Rawlins and Westby (2013)
state that the perceptions of local communities in designing PES scheme are important to
succeed PES program.

1.2 Problem analysis
PES design plays an important role on effectiveness and efficiency of its results on
sustainable development. These results affect to maintain biological diversity, to enhance
ecosystem functioning and to sustain the flow of ecosystem services to ensure economic and
ecological crises-free development in developing countries (UNDP, 2015). Therefore, an
appropriate PES mechanism is needed for ongoing degraded mountain forest and pasture
ecosystems on the footsteps of the West Tian Shan Mountain range.
Although having a number of protected areas in the West Tian Shan, several environmental
problems with a variety of land degradation forms such as deforestation, soil erosion,
biodiversity loss, and water quality degradation are still threatening to the biodiversity (ACBK et
al., 2015; Farrington, 2005).
FAO (2016) (reviewed in Botman, 2009) claims that forest degradation is a serious
problem in mountain and valley areas of Uzbekistan. Expansion of agricultural land and increase
of livestock populations are represented as drivers of the forest degradation issue. With
correspondence to this, IUFRO (2009) reported that since the last century the number of
livestock has significantly increased which is associated with extensive overgrazing on pasture in
Uzbekistan. The data reveals in 1916 around 1,4 million heads of cattle and 4,3 million heads of
sheep were estimated. Yet, these rates have increased around four times by 2008 reaching 8
million heads and 13,6 million heads of cattle and sheep respectively (IUFRO, 2009).
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UNDP (2015) and CAREC (2011) argue that many pasture ecosystems are suffering from
diminishing vegetation cover. There has been an ongoing pasture productivity decline by the
average rate of 1,5% per year (UNDP, 2015). IPBES (2018) states that “overgrazing in TienShan in the second half of the 20th century was five to ten times over the tolerance limit”.
Another by, Kobzev (2012) states that in Western Tian Shan, nearby specifically residential
areas are expanding into mountainous pasture ecosystems, stemming from distant-pasture cattle
breeding.
To mitigate, conserve and protect the ecosystems of UCNNP, the research will be
conducted to identify a feasible PES scheme. There are ongoing PES schemes in the border area
of UCNNP with Kyrgyzstan and Kazakhstan, which makes easy to get experience. Although
several researches, particularly, Kobzev (2012), Kozel (2016) and Bekchanova (2017) have been
conducted on this Uzbek national park, they have not investigated to design of PES scheme
based on stakeholder perceptions and opinions. Designing the potential PES schemes which are
composed of the opinions, feedbacks, and interests of stakeholders could increase the chance of
the robustness of the proposed PES programs.
Therefore, in this research, firstly, the challenges of the PES implementations in three
cases are assessed. Afterwards, perceptions and opinions of stakeholders on the critical
ecosystem services for PES program application in Uzbekistan are studied and, finally, a feasible
PES scheme is identified for the case of Uzbek national park.

1.3 Research main objective and research questions
The research aims to identify a feasible PES scheme(s) to conserve and restore ecosystems
in UCNNP. This leads to the following research questions (RQs):
RQ 1. What are the challenges to implement PES in Uzbekistan, Kazakhstan, and
Kyrgyzstan?
RQ 2. For which critical ecosystem services is the PES approach applicable in the
UCNNP?
RQ 3. What is the potential to apply PES schemes in the UCNNP to reverse ecosystem
degradation?

1.4 Significance of the study
Ecosystems and ecosystem services are at the centre of researchers’ interest as a human
livelihood is connected to services obtained from ecosystems. Ecosystems and landscapes of
UCNNP have been studied widely. Recently, researchers have contributed significant findings
to the study of the ecosystems and landscapes of UCNNP. Firstly, Kobzev (2012) conducted
research on payments for ecosystem services taking into account economic conditions in the
country. This work was the first step to introduce PES in Uzbekistan. Also, Kozel (2016)
performed a master thesis on an integrated assessment of ecosystem services. Another work was
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accomplished on the perception of tourists on the landscape of UCNNP and the demonstration of
touristic places via GIS tools by Bekchanova (2017). Although a series of researches have
already been completed, methods of designing and applying potential PES schemes have not
been studied. PES programs are preferable in order to restore, conserve and increase the
provision of ecosystem services obtained from natural parks since the government budget is not
enough to cover all costs (Kobzev, 2012). Environmentally sound approaches of applying PES
programs are needed to assist decision-makers. PES program is a better policy approach to
enable to conserve the ecosystems and benefit the livelihoods of rural households (Chervier et
al., 2019; Wang et al., 2017). Therefore, this work aims at identifying a feasible PES scheme
application considering the neighbouring countries’ experiences on designing effective PES
schemes and integrating relevant stakeholders’ practical knowledge and interests into the design.

1.5 Organisation of the thesis
The thesis consists of five chapters including introduction, literature review, methodology,
results, and discussions.
Chapter 1 is devoted for introductory information to the study including, research
background, problem analysis, research aim and research questions, significance of the study
and, lastly organisation of the thesis.
In Chapter 2, literature review was conducted to define an ecosystem and the ecosystem
services, a financial mechanism as a part of integrated ecosystem and landscapes services
framework, a PES framework, a PES concept and its evolution, PES schemes and their
implementation.
With respect to Chapter 3, it reveals description of study area and used research
methodology. In the research methodology part, literature review, survey, expert interview,
interactive workshop and the use of Multi-criteria analysis are described.
Chapter 4 is dedicated to present significant findings of the study by answering research
questions. This chapter consists of three parts. The first part of this chapter provides the results of
the assessment on implementing PES program in Kyrgyzstan, Kazakhstan and Uzbekistan. The
second part of the same chapter represents stakeholders’ perception on the most critical
ecosystem services that are applicable for PES approach. Moreover, the socio-economic
characteristics of the surveyed respondents and statistical analysis of influential factors on the
awareness of changes in ecosystem services are included in this part. The last part provides
identified feasible PES schemes to implement in UCNNP and willingness to participation of
local communities in conservation programs.
In the Chapter 5, the key arguments of the research are highlighted. Particularly, the
limitations of the work and strategies to lessen them, uncertainties in results, the validity of the
research are discussed. Moreover, the results of the study are compared with other researches’
findings.
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Last Chapter 6 concludes the report via highlighting the main findings in the conducted
research.
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Chapter 2. Literature review
In this literature review, an integrated assessment of ecosystem and landscapes framework
is briefly described. Afterwards, at the end of integrated assessment of ecosystem and landscapes
framework, a financial mechanism is shortly introduced to move PES framework. After having
described PES concept, its development, PES schemes and their implementation, the significance
of stakeholder perceptions and opinions on PES designing is highlighted. The last paragraph of
this chapter illustrates a conceptual framework of the research.
2.1 Integrated assessment of ecosystem and landscape services framework
Rotmans (1998) states that ‘integrated environmental assessment is a structured process of
dealing with complex issues, using knowledge from various scientific disciplines and/or
stakeholders, such that integrated insights are made available to decision-makers’
(De Groot, Alkemade, et al., 2010) determined the five main research steps in order to
better integrate ecosystem services in landscape planning, management, and decision-making.
The five research questions, (i) understanding and quantifying how ecosystems provide services,
(ii) valuing ecosystem services, (iii) use of ecosystem services in trade-off analysis and decision
making, (iv) use of ecosystem services in Planning and Management, (v) financing sustainable
use of ecosystem services. Figure 3 illustrates the framework for the integrated assessment of
ecosystem and landscape services with the inclusion of payments for ecosystem services.
Payments
for
ecosystem
services is included in

Figure 3. Framework for integrated assessment of ecosystem and landscape services. Source: De Groot et
al., 2010

2.1.1

Ecosystem services and their classification

In any ecosystem, many interactions occur between living organisms and their non-living
environment in space and time (De Groot, 1987). These processes and functions of ecosystems
generate ecosystem services to people. ‘Ecosystem services (ES) are the ecological
characteristics, functions, or processes that directly or indirectly contribute to human well-being:
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that is, the benefits that people derive from functioning’(Costanza et al., 2017). Ecosystem
services are classified in Millennium Ecosystem Assessment (2005) as provisioning, regulating,
cultural and supporting. Some of the ecosystem services are mutually connected and
interdependent. That is mainly true for supporting services. As it supports the other ecosystem
services, that interconnectivity and interdependency create a double counting issue in valuing
ecosystem services (Constanza & Folke, 1997; Pascual et al., 2010).
The economics of ecosystem services and biodiversity (TEEB) studies re-classified the
ecosystem services by grouping into provisioning, regulating, cultural and habitat. In general,
twenty-four ecosystem services are counted in all four service groups as displayed in Table 1.
Table 1 Ecosystem services classification and their description by TEEB study

#
1
2
3
4
5
6
7
8

Classification

Provisioning
services

9
10
11
12
13
14
15
16
17
18
19
20
21
22

Regulation
services

Habitat
function

Cultural
services

Ecosystem services
Food
Water
Raw materials
Ornamental resources
Genetic resources
Medicinal resources
Air purification
Climate regulation
Disturbance prevention or
moderation
Regulation of water flows
Waste treatment (esp.
Water purification)
Erosion prevention
Maintaining soil fertility
Pollination
Biological control
Life cycle maintenance
(esp. nursery)
Gene pool protection
Recreation and ecotourism
Aesthetic information
Inspiration for culture, art
and design
Spiritual experience
Information for cognitive
development

Description
Edible fruits, plants and fish
Water for drinking, irrigation and cooling
Materials such as timber, fodder, wood and
fertilizer
Resources used for creating ornamental objects
Provides genetic resources
Resources used for treatment purpose
Cleans air from dust
Comes from specific function of ecosystem and
contributes to regulate the climate
Protects disturbances such as flooding
Regulates water flow
Cleans water resources from different wastes
Prevents soil, water erosion
Maintains soil fertility
Pollinates plant species
Controls biological changes
Maintains life cycle of ecosystem
Protects to being existed diverse genes
Provides to be recovered after hard physical or
mental work
Course of to be grown aesthetically
Motivates creating art, design and developing
culture
Contributes to be grown spiritually
Contribute to inform on cognitive development
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2.1.2

Ecosystem services valuation

Valuation of ecosystem services is a tool for quantifying ecosystem services with a
comparable measurement unit. The tool is developed in order to (i) quantify benefits of
ecosystem services to human well-being in monetary units via market and nonmarket
instruments, (i) to make explicit how human decisions would impact on ecosystem services
values, (iii) and to represent these values as a change in numbers. However, there are still
shortcomings regarding teasing out the real value of total ecosystem services. The difficulty is
mainly true for valuing habitat and some regulating services. This limitation potentially causes
unbalanced decisions to be made about land use (Pascual et al., 2010).
2.1.3

Trade-off analysis

There is a complex, dynamic and nonlinear relationship between a given ecosystem and
ecosystem services. To optimize the overall benefits of the given ecosystem, trade-off analyses
on ecosystem services are performed (Lang & Song, 2018). An ecosystem service trade-off is
defined as compromising the type, magnitude, and relative combination of services obtained by
ecosystems (Rodríguez-Robayo & Merino-Pérez, 2018). Four types of trade-offs are determined
by Elmqvist et al. (2010). They are:
(i)

Temporal trade-offs represent the time-based considerations of benefits and costs. These
trade-offs also show the central tenet of sustainable development goals that the needs of
the present generation be met without compromising the needs of future generations
(WCED, 1987)

(ii)

Spatial trade-offs indicate the location-based considerations of benefits and costs. This
trade-off is mainly used between upstream and downstream communities.

(iii)

Beneficiary trade-offs show who wins and who loses by a certain case or a project.
However, it is possible to reduce loss and increase benefits by getting more information
on ecosystem services and their valuation, learning the incentives and markets, and
clarifying and strengthening the rights of local people over natural recourses.

(iv)

Service trade-offs represent the balancing of ecosystem services i.e. maximizing a
particular ecosystem service may reduce others.
2.1.4

Plan-alternatives & design

Scenario development is a tool to assess future developments in complex systems. The
environmental systems are usually inherently unpredictable, are not completely understood, and
have a high rate of scientific uncertainties. IPCC (1994) defines the scenario “is a coherent,
internally consistent, and plausible description of a possible future state of the world”.
Spatial analysis or mapping is a method to evaluate ecosystems, expressing and
quantifying ecosystem services using available GIS tools.
2.1.5

Financing mechanisms
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R. De Groot and Hein (2007) classifies four financial or reward mechanisms to preserve
and restore natural capital. They are (i) self-organized private market arrangement (Payment for
ecosystem services Figure 1) including, user fees, ecolabelling, and private contracts; (ii)
voluntary private and non-market funding mechanisms such as lottery and donations; (iii)
government supported market mechanism i.e. offset and trading schemes to limit access; (iv)
government-run financial mechanisms, particularly, tax incentives, conservation payments and
agri-environmental schemes .
This work focuses on the integrated assessment of ecosystem and landscape services,
specifically Payments for ecosystem services, a type of financial mechanisms.
2.2 PES framework
The framework used in Engel et al. (2008) clearly defines how the PES approach
promisingly internalize externalities by comparing the other land use scenarios (Figure 4). As
shown in Figure 4, if the forest ecosystem is only conserved as shown by the middle bar, it
generates some benefits to ecosystem managers. In the other scenario, conversion to pasture (the
first bar on the left) can generate even more benefits to ecosystem managers. However, this land
use scenario brings costs such as reduced water services, loss of biodiversity and carbon
emissions to downstream populations. The last bar in the figure shows forest conservation with
service payments. As can be seen in the last scenario, the highest benefit can be derived to
ecosystem managers without any costs to downstream population, in the case when ecosystem
services users pay to ecosystem services providers. The minimum payment should be the
difference between the benefits obtained from conversion to pasture and the benefits obtained
from forest conservation.

Figure 4. The logic of payments for environmental services. Source: Engel et al. (2008)
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2.2.1

PES concept and its evolution

Since 1997, the terms ‘ecosystem’, ‘ecosystem services’ and ‘payments for ecosystem
services’ or ‘payments for environmental services’ have been published widely in peer-reviewed
journals, meaning these concepts have become popular among researchers and policymakers. For
example, more than 17000 articles on ecosystem services in the title have been published by
April 2017, identified by a Scopus search (Costanza et al., 2017). And papers concerning
payments for ecosystem services or payments for environmental services have been dramatically
increased in its annually published amount, reaching around 1120 on December 18 2019,
identified by a Science Direct search in December 2011 (Martin-Ortega et al., 2013).
The concept of PES refers to a market-based environmental policy instrument to address
market failures caused by the collapse of ES, and efficiently achieve provisioning of ecosystem
services (Leimona et al., 2015). This instrument enables the internalization of environmental
externalities associated with land use, through translating nonmarket values of ecosystem
services into financial incentives for ecosystem services providers (Pagiolas, 2007; Wang et al.,
2017). A common description of the goal of PES used in many peer-reviewed papers is that PES
is implemented “to stimulate transactions in which a well-defined environmental service is
bought by at least one user from at least one provider and the payments involve a positive
incentive to the provider and are conditional on performance” (Arriagada & Perrings, 2009). The
distinguishing features of PES compared to other conservation tools are the following:
-

PES is highly based on economic incentives. An ecosystem service, which PES program is
going to be implemented, is traded.

-

PES is a direct conservation method that links the ecosystem service beneficiaries with the
ecosystem service providers in order to conserve and restore the ecosystems.
2.2.2

PES schemes and their implementation

Payments for ecosystem services schemes or programs are usually national, regional or
local programs aimed to improve ecological as well as the economic condition of a certain area.
PES programs are mainly stand out for four ecosystem services, particularly biodiversity
protection, watershed protection, carbon sequestration or storage and aesthetic beauty of
landscapes (Arriagada & Perrings, 2009; Engel et al., 2008). PES programs differ from each
other with the following criteria (Wunder, 2005):
1. According to the purpose of PES:
• Area-based PES schemes are aimed at improving ecological condition of land units or
resource-use caps which is stipulated in the contracts.
• Product-based PES schemes are aimed at enhancing the quality of the ecosystem
services.
2. According to the ecosystem services buyers (beneficiaries):
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• Public PES schemes. In this scheme, the government stays as the ecosystem services
buyer. The government usually collects money through taxes and provide to ecosystem
services providers.
• Private PES schemes. This scheme differs from public PES scheme with its ecosystem
services buyers. Local, regional or international private organizations act as ecosystem
services buyers and directly pay to ecosystem services providers.
3. According to the PES implementation methods:
• “Use-restricting” PES schemes. In this method, the ecosystems are strictly conserved as
well as restored. Landowners are compensated with the opportunity costs and plus they
are provided money for active protection efforts to the protected ecosystems.
• “Asset-building” PES schemes. To the opposite of use-restricting method, the assetbuilding PES scheme uses the compensations to provide the ecosystem services
providers for their planting trees on the degraded landscapes in order to restore the
ecosystems.
Due to the PES has promisingly been in the conservation toolbox, the PES programs have
already been implemented and succeed in many developing and developed countries (Grima et
al., 2016; Martin-Ortega et al., 2013; S. Wunder et al., 2008). For example, payments for wildlife
services program is implemented in Zimbabwe (Frost & Bond, 2008), payments for agrienvironmental services program is applied in Germany (Bertke et al., 2008), payments for
biodiversity conservation is installed in Mexico and Cambodia (Clements et al., 2010; GarcíaAmado et al., 2011) and so on.
2.2.3

PES framework related concepts

2.2.3.1 Ecosystem services versus Environmental services
Although environmental services mean benefits generated for humans, it is not the same
meaning as ecosystem services. The environmental services are a narrower term and it implies
for regulating and habitat services. For instance, water flow regulation, water purification,
disaster prevention, carbon sequestration, moderation and biological control (Pagiolas, 2007).
Ecosystem services include both traded and non-traded services in the market, whereas
environmental services are usually non-traded services. Yet, some environmental services
recognized as important have created their markets such as carbon markets biodiversity offsets
etc. In overall, a contribution of distinguishing these terms is minimal in the development of PES
(Everard, 2018; Wunder, 2005).
2.2.3.2 Environmental externalities
The term externalities refer to the costs or benefits from an unintended by-product of
economic activities and for which compensation does not exist. Likewise, environmental
externalities mean benefits or costs that are shown through changes in the physical-biological
environment (Owen, 2004). Environmental externalities can be either positive or negative.
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Positive externalities occur where production confers unintended benefits to the environment or
society, while negative environmental externalities are recognized as harmful outcomes of
economic activity. Negative environmental externalities are usually referred to as pollution or
degradation. Internalizing negative environmental externalities is crucial in the sustainable use of
natural resources. Complete internalization of negative environmental externalities can be
attained by applying polluter pays principles (Sankar, 2014).
2.3 Significance of stakeholders’ perceptions and opinions on PES design
PES programs characterize with their complex and heterogeneous designs and impacts.
Adhikari and Boag (2013) reviewed the factors influencing PES implementations in developing
countries and their outcomes over time. Results found that one of the three important factors that
impacts on designing successful PES scheme is community participation. The ability to
participate in PES programs can be affected by socio-economic characteristics of local
communities (Adhikari & Boag, 2013).
Designing the PES schemes which are composed of the opinions, feedbacks, and interests
of stakeholders could increase the chance of the robustness of the proposed PES programs
(Prager et al., 2012). To note the collaboration of stakeholders in the research provides not only
aid, but it also increases awareness about the consequences of resources’ reduction among
participants (Morris et al., 2011).
2.4 Research framework
In the scope of this work, using the definition of PES in Wunder (2005) as a basis, this
research was conducted to identify a feasible PES scheme for UCNNP. Designed a feasible PES
scheme was based on the perceptions and opinions of the stakeholders that have a major role in
designing and implementing of PES schemes (Adhikari & Boag, 2013; Chambers, 1994; Morris
et al., 2011; Rawlins & Westby, 2013). Perceptions and opinions of stakeholders were mainly
used to determine the critical ecosystem services that are applicable for a PES program.
Collected data from stakeholders was analysed with Multi-criteria analysis (MCA) tool. Based
on the results of MCA, the outcome of the research as a feasible PES scheme is drawn. The PES
scheme was identified using the requisites of a model which is expressed in Figure 5. The model
created on the basic of the payments for water services schemes that were applied in Latin
American countries (Martin-Ortega et al., 2013). Simultaneously, assessed PES implementations
in Kyrgyzstan, Kazakhstan and Uzbekistan helped to get some experience to design and
implement PES mechanism. Table 2 shows the overview of a research framework of current
research.
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Figure 5. Conceptual model of payments for water service schemes. Source: (Martin-Ortega et al., 2013)
Table 2. Research framework

Research aim

To identify a feasible PES
scheme(s) to conserve and
restore ecosystems in UCNNP

Research questions

Performance

What are the challenges to
implement PES in Uzbekistan,
Kazakhstan, and Kyrgyzstan?

The challenges to implement PES
in Kyrgyzstan, Kazakhstan and
Uzbekistan were assessed based
on the following criteria: 1) Early
stages of studying a PES concept;
2) PES scheme development; 3)
Strengths and 4) Weaknesses

For which critical ecosystem
services is the PES approach
applicable in the UCNNP?

The most critical ecosystem
services were identified by Multicriteria analysis (MCA) tool

What is the potential to apply PES
schemes in the UCNNP to reverse
ecosystem degradation?

Based on the identified the most
critical ecosystem services and
opinions of experts, the feasible
PES schemes were suggested. To
draw the feasible PES schemes,
the experiences of successful PES
programs in the world were
used.
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Chapter 3. Methodology
3.1 Study area
The western part of the Tian Shan Mountains, one of the World’s 200 Ecoregions as
defined by WWF. The park is the largest nature protected area in the Tian Shan mountains
(Farrington, 2005). A map in Figure 6 shows the territory of UCNNP and its land use and land
cover. In this map, landscapes including water and glaciers, bare soil and rocks, pastures and
forests are illustrated. UCNNP has a rich variety of flora and fauna. Around 1800 plant species
and 74 of them are included in the Red Book of Uzbekistan (UCNNP, 2011). Wild relatives of
nut and fruit species such as pistachio, IUCN-listed Persian walnut and waivers apples are
examples of protected species from the area. In regard to fauna, nearly 230 animal species have
been documented in the territory. Thirty-eight out of 230 species are listed in the Red Book of
Uzbekistan as well as in the world. Endangered species such as IUCN-VU marmot species
Marmota menzbieri, Snow Leopard, IUCN-listed Vormela peregusna and Vipera renardi
tienshanica and 15 species of nesting raptors are a sample of the impressive species diversity in
UCNNP (Farrington, 2005; Kozel, 2016; UCNNP, 2011).

Figure 6. Land Use Land cover classification of UCNNP created by author

According to Aripov (2018), the territory of the UCNNP is 574 600 ha which is used for
different purposes, in the following proportions:
a) Agricultural lands owned by farmers, peasants, and state reserve lands (91 577 ha)
b) Forest lands:
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•

CSBR (35 724 ha)

•

Oxongaron forestry (76 600 ha)

•

Burchmullo forestry (354 634 ha)

c) Other lands allocated for recreational places, different organizations and residential areas (14
437 ha)
The focus of the study is the mountainous steppe area used for pasture, located at the
lowland bench range of Ugam Chatkal National Nature Park, with an elevation between 800 and
1500 m above the sea level as expressed Figure 4. Historically, these lands are supposed to be
used as a habitat for wild shrubs and trees such as pistachio, almond, Siverse’s apple and
hawthorn (Murzakhonov et al., 2014). Therefore, there is a potential to reintroduce those
endangered plant species through implementing PES.
Another reason is that the main residential areas are situated in a low belt of the mountain
ranges. Livestock that is owned by local people graze on fields around the residential areas and
consequently, this causes overgrazing issue. Accordingly, Khumson village, where is located in a
low altitude of the mountain range, is chosen as a pilot area to perform a survey with farmers and
citizens. Only Khumson village is selected due to time constraints in research. The spatial
address of Khumson village lies between the north latitudes 41°40'00.1"N and east longitudes of
69°56'59.9"E which is shown in Figure 7.

Figure 7. Study area: The location of Khumson village in the study area. The map is made by the author
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3.2 Research Methods
In the research, different tools and techniques were used to obtain the answers of research
questions and achieve to the research aim. Table 2 demonstrates the tools and techniques that are
used in the research questions. As can be shown in the figure that literature was reviewed to
assess the challenges to implement PES in Kyrgyzstan, Kazakhstan and Uzbekistan. Following, a
Multi-criteria analysis (MCA) tool was used to identify the critical ecosystem services of
UCNNP. The MCA consisted of two rounds. The first round of MCA was used to assess the core
ecosystem services provided by UCNNP based on literature review. Once the core services had
been ranked in the first round of MCA, the following round identified the most critical services
by survey and expert interview. The necessity of having the first round of MCA was to make the
survey form simple and to navigate interviewees. Finally, expert interview and stakeholder
workshop was accomplished to identify a feasible PES scheme in the UCNNP.
Table 3. Tools and techniques used in the research

Research questions

Tools

What are the challenges to
implement PES in
Kyrgyzstan, Kazakhstan and
Uzbekistan?
For which critical ecosystem
services is a PES approach
applicable in the UCNNP?

Techniques
Literature review

Multi-criteria analysis

What is the potential to apply
PES schemes in the UCNNP
to reverse ecosystem
degradation?

Literature review, survey,
expert interview
Expert interview, stakeholder
workshop

3.2.1 Literature review
3.2.1.1 Assessing the challenges to implement PES in Kyrgyzstan, Kazakhstan and
Uzbekistan
The research question one in this study compares three PES programs in Central Asia,
particularly in Kyrgyzstan, Kazakhstan and Uzbekistan since theoretical applications and
practical implementation of the PES programs have been introduced in only these countries.
Researchers worldwide assessed PES programs based on different criteria. For example,
Wunder et al. (2008) and Schomers and Matzdorf (2013) compared PES programs in developed
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countries with PES programs in developing countries while Liu et al. (2018) compared PES
programs a nationality. Likewise, Grima et al. (2016) compared PES programs within a
continent. Sattler et al. (2013) analysed PES programs based on PES characteristics and PES
cases. Capodaglio and Callegari (2018) assessed PES schemes looking at different case studies.
Arriagada and Perrings (2009) claim that the ideal assessment of PES schemes entails processbased and outcome-based assessments. Assessing the process reveals how the PES scheme
works at the same time as outcome assessment expresses what the scheme produces (Arriagada
& Perrings, 2009; Bertke et al., 2008; Höft et al., 2010). However, because of limited
information about PES programs in comparing countries, only a process-based assessment was
performed answering the following criteria: 1) early stages of studying a PES concept; 2) PES
scheme development; 3) strengths and 4) weaknesses.
3.2.1.2. Identifying core ecosystem services
Literature about the ecosystems and landscapes of UCNNP was reviewed to identify the
core ecosystem services that are obtained by the area. Kobzev (2012), Kozel (2016), Bekchanova
(2017), UCNNP (2011) were used to be the main source to describe each ecosystem service.
Moreover, several field observations to different zones within UCNNP were accomplished
during spring and summer seasons by the author. During these field trips, representatives of
locals were contacted and communicated in order to get better insight into ecosystems of
UCNNP. (some pictures from visits are given in Appendix V). Identified core ecosystem
services of UCNNP was an input for the second research question.

3.2.2 Survey
According to Pagiolas (2007), identifying only beneficiaries and providers of ecosystem
services does not ensure the long-term payment mechanism. With regards to implementing a
long-term running PES program, it is necessary to have a specific ecosystem service to be
applied. In the identification of the critical ecosystem services, stakeholders’ perceptions and
opinions were studied. Critical ecosystem services refer to services that are highly important but
degrading.
Beneficiaries of ecosystem services are usually interested in provisioning services such as
water, timber or medicine. Even sometimes interests of stakeholders differ within one type of
ecosystem service. For example, a local community may have an interest in potable water while
at the same time, water is also needed for agriculture and industry. Another point related to
stakeholders is that farmers directly influenced by ecosystem service change as a land holder,
while residents indirectly influenced by ecosystem services change. These types of influences
might impact on ranking. Therefore, stakeholders were grouped into two categories:
(i)

farmers who have rented land for long-term (for 49.9 years, according to a contract
between government and farmer) from the government. Farmers have a direct
influence on land use change;
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(ii)

residents, meaning people who live in the territory of UCNNP and have a direct and
indirect are affected by the ecosystem. This does not include the farmers.

3.2.2.1 Data collection
To include the perceptions of farmers and residents on the evaluation of ecosystem
services, 22 farmers and 50 residents were randomly selected in Khumson village. To obtain data
from residents, several field trips were conducted during September 2018 and there, numerous
households were visited. A survey with farmers was accomplished when available farmers were
gathered in Mahalla1.(Waylen & Martin-Ortega, 2018) (Some pictures from the survey are
attached in Appendix V).
The questionnaire consisted of 3 parts: (1) background information, (2) scoring ecosystem
services and (3) socio-economic information (Appendix III). In the background information,
questions about the environment were questioned with yes or no and categorical answers.
Regarding the scoring, respondents were asked to assign the importance level of each core
ecosystem service to the developed criteria using five-point Likert scale (from 1 being not
important to 5 very important). Lastly, the third part of the questionnaire form was to fill about
the age, gender, income, income source, level of education and occupation of respondents.
3.2.2.2 Data analysis
The questionnaire with non-experts were input data to MCA. Each respondent’s answers
represented the importance of all ecosystem services separately. Derived responses were
measured in a quantitative way in MCA.
There was an assumption in the survey with residents for the analysis that if a person has
knowledge, experience, concerns, interests or is, in a word, “awareness” of changes in the
surrounding environment, he or she is willing to participate in conservation programs.
Awareness of changes in ecosystem services is found as an umbrella term to statistically
analyze data obtained by the survey with residents and farmers. This indicator is assumed to
affect managing ecosystem services and to be affected by socio-demographic factors of
respondents. Moreover, the awareness of inhabitants of changes in ecosystem services can be the
main factor in implementing PES program in a certain place (Page & Bellotti, 2015). Table 4
shows the variables to analyse the influential factors to the awareness of changes in ecosystem
services. The awareness variable was inserted as a dependent variable to the model, while the
rest variables in the table were inserted as independent variables.
To analyse influential factors to respondents’ answers, a logistic regression analysis was
applied in order to highlight the statistically significant variables for the awareness variable. The
level of significance was set at 0.1. In an analysis, an econometric software Stata 14.0 is used.
1

It is a local organization that works with residents who are inhabiting in a certain area.
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Table 4.Variables and their description
Variables

Description

Awareness

Categorized variable, Yes: 1; No: 2

Age

Ordered Variable, 18-25: 1; 26-35: 2; 36-45: 3; 46-55:4; 56-65:5; 66 and above:6

Gender

Categorized variable, Male: 1; Female: 2

Education

Ordered variable, Elementary school or lower: 1; Secondary school: 2; Bachelor:
3

Annual Income

Ordered variable, 3 mln and bellow: 1; 3 mln-6 mln: 2; 6 mln–12 mln: 3; 12 mln–
and more: 4

Job

Categorized variable, Farmer: 8; in environmental protection: 1; Dekhan: 2;
Business related medical flowers:3; Bee farming: 4; Teaching: 5; Livestock keeping: 6;
Other: 7;

Important level of
Drinkable water

Ordered variable, Not important at all: 1; Not important: 2; Very little important:
3; Important: 4, Extremely important: 5

Important level of Water for
irrigation

Ordered variable, Not important at all: 1; Not important: 2; Very little important:
3; Important: 4, Extremely important: 5

Important level of
Maintenance of genetic
biodiversity

Ordered variable, Not important at all: 1; Not important: 2; Very little important:
3; Important: 4, Extremely important: 5

Important level of
opportunities for recreation
and tourism

Ordered variable, Not important at all: 1; Not important: 2; Very little important:
3; Important: 4, Extremely important: 5

3.2.3 Expert interview
Experts were interviewed who had conducted research in UCNNP or have at least five-year
work experience as a specialist on the ecology of UCNNP. The snowball sampling method was
used to find and connect the right expert in each organization that met the criteria to be selected
as an expert. Then, a list of experts was classified into four groups based on their working
organisation: actors of governmental organizations, actors of Non-governmental organizations,
Actors of private environmental agencies and researchers from universities (Appendix II). Some
photos from the expert interview can be find in Appendix V.
3.2.3.1 Data collection
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Gathering all the stakeholders in a specific place and time was not possible. Experts’
opinions, perspectives, and expectations were interviewed through an individual semi-structured
interview. The interview questions were divided into three thematic sessions: (1) general
opinions and expectations about environmental issues in UCNNP, current conservation methods
and potential PES programs for degraded pasture areas in low altitude of UCNNP, (2) scoring
the ecosystem services of UCNNP and (3) weighting the criteria (Appendix III).
During the first block of the interview, open-ended questions were asked. In the following
block, interviewees were requested to fulfil MCA form (created for experts) by assigning a level
of relevance (in a five-point Likert scale) of each core ecosystem service to the developed
criteria as used in Kolinjivadi et al. (2015). With respect to the last block (weighting), the
interviewees were asked to assign a proportion to the groups of criteria out of 100 percent.
3.2.3.2 Data analysis
The data obtained from the first block of an individual interview, included common
framings, interests, viewpoints, perceptions and opinions and their controversies and debates
were highlighted in the results as Bauer and Gaskell (2000). Furthermore, filled MCA forms and
weightings were input data for MCA showing the opinions of experts.

3.2.4 Stakeholder workshop
After answering RQ2, the workshop was organized. Stakeholders such as government
agencies, academia, NGOs and residents were invited to the event. A stakeholder workshop was
organized showing the results of the survey, introducing a definition of PES and introducing
possible ways of payment (PES scheme) as used in a study by Morris et al. (2011). The core
objective for organizing the seminar was to examine the willingness to take part in conservation
program of survey respondents during the workshop on PES programs, which were aimed to
conserve the critical ecosystem services found in RQ2.
During the workshop perceptions of residents on applying potential PES programs for
critical ecosystem services was derived. Perceptions of residents were derived via a
questionnaire. In the questionnaire, there were categorical and yes or no questions about
willingness to participate in PES programs. The survey form is given in Appendix III. Opinions
of experts on potential PES programs in UCNNP were not obtained during workshop since these
were discussed during the individual interview.

3.2.5 MCA
MCA form was designed using previous studies (Favretto et al., 2016; N. Grima et al.,
2017; G. A. Mendoza & Martins, 2006; G. A. Mendoza & Prabhu, 2005; Nordström et al.,
2010). The criteria were formulated using the articles written by Mendoza and Prabhu (2000);
Locatelli et al. (2008) and R. De Groot et al. (2006), concerning ecological dimension, social
dimension, and economic dimension. However, the criteria were adjusted by experts, as
appearing in Table 5. Moreover, the table gives short information about the criteria, their
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indicators and averaged weighting results for the second round of MCA. The scale for weighing
the criteria was formed in the CIFOR method (https://www.cifor.org/acm/methods/mca.html)
and constitutes 100% in total.
In the first round of MCA, fifteen ecosystem services that are obtained from UCNNP were
listed as options. The developed criteria for MCA were ecological, economic and social
dimensions of ecosystem services (Appendix I). Weightings of the criteria was done by author as
40 % out of 100% was allocated for ecological dimensions, whereas economic and social
dimensions were assigned to 30%. Afterwards, the core ecosystem services were identified from
the listed ecosystem services by the author using a qualitative data that are given in literature.
Qualitative data was transferred into quantitative data in order to be able to insert into MCA.
The second round of the MCA form was filled out by stakeholders, including experts,
farmers, and residents as performed in Paletto et al. (2017). Before having performed the second
round of MCA, those core ecosystem services were divided into sub-ecosystem services in order
to see whether there is a difference in preferences of sub-ecosystem services within classified
stakeholders or not. For example, water services were divided into three sub-services as water for
drinking, water for irrigation and water for cooling.
Weighting of the criteria was done by experts. All experts were questioned to assign 100%
to the group of criteria and their averaged responses were estimated (Appendix II). Precisely,
answers to questions that regards to the ecological importance of ecosystem services were
weighted with 41,1 %, answers to social questions were measured with 27,8 % and responses for
questions related to economic importance of ecosystem services were weighted 31 % in Excel
software. These percentages were multiplied to responses obtained by the experts, farmers and
residents. After having weighted all answers of respondents, the average rating of each
ecosystem services was calculated separately within experts, farmers and residents. The results
of MCA represented the most critical ecosystem services that are applicable for PES approach.
At the same time, the results functioned as a bridge to move into the third research question.
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Table 5 Set of criteria, their descriptions and indicators
Dimension

Criterion

Short description

Ecological Naturalness/ Degree of human presence in terms of
physical, chemical or biological
integrity
disturbance (de Groot, van der Perk,
Chiesura, & Marguliew, 2000)

Indicator for experts
Qualitative:
To what extend provision of the ES is
natural? 1- “artificial”; 2- “little
natural”; 3- “half natural”; 4- “mostly
natural”;5-100% natural”

Indicator for
residents

Weight

Importance in the
scale 1 to 5

To what extend provision of the ES is Importance in the
unique? 1- “common, generally spread
scale 1 to 5
out”; 2- “almost common”; 3- “mot
much common”; 4- “rarely derived”;5unique”
To what extend provision of the ES is Importance in the
Fragility/
National rarity in terms of the same
vulnerable? 1- “not vulnerable at all”; 2scale 1 to 5
Vulnerability rate of quality
“little vulnerable”; 3- “moderately
vulnerable”; 4- “vulnerable”;5-very
vulnerable”
Importance in the
Life support Importance to maintenance of
The role of life support value. 1scale 1 to 5
value
essential ecological processes and life “not important at all”;2-“not

Uniqueness/ National rarity (quantity)
rarity

support systems

Social

Importance
to human
health

Degree of obtained health benefits

Cognitive Degree of contribution to cognitive
development development

Spiritual
values

Importance in spiritual values

Economic Contribution Degree of contribution to local
to
employment
employment

GDP

Income

Degree of contribution to GDP

Importance for annual income of
family

important”;3-”very little
important”;4-“important”; 5-“very
important”
The role in human health. 1-“not
important at all”;2-“not
important”;3-”very little
important”;4-“important”; 5-“very
important”
The role in cognitive development“not important at all”;2-“not
important”;3-”very little
important”;4-“important”; 5-“very
important”
The importance of spiritual values.
1-“not important at all”;2-“not
important”;3-”very little
important”;4-“important”; 5-“very
important”
The role in employment. 1-“not
important at all”;2-“not
important”;3-”very little
important”;4-“important”; 5-“very
important”
The role in GDP. 1-“not important
at all”;2-“not important”;3-”very
little important”;4-“important”; 5“very important”
The role in income generating. 1“not important at all”;2-“not
important”;3-”very little
important”;4-“important”; 5-“very
important”
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41.1%

Importance in the
scale 1 to 5

Importance in the
scale 1 to 5

27.9%
Importance in the
scale 1 to 5

Importance in the
scale 1 to 5

This service is
omitted for
survey with
resients
Importance in the
scale 1 to 5

31%

Chapter 4. Results
4.1 The challenges to implementing PES in Uzbekistan, Kazakhstan, and
Kyrgyzstan
Results based on research papers, projects’ reports, government statistical reports and
books represent that several factors affect the success of a PES program. These factors are
as follows:
• having clear scientific data and a good motivation on necessity of PES,
• having an appropriate study area,
• an identification of all relevant stakeholders,
• an identification and engagement of actors (including communities) in designing and
implementing,
• making consensus (agreement, contract) or legislations and
• planning regular monitoring and evaluation work.
Results of comparison of a PES implementation in Kyrgyzstan, Kazakhstan and
Uzbekistan are compared with the following criteria: early stage of introduction to PES, PES
scheme development, weaknesses and strengths.
4.1.1

PES development in Kyrgyzstan

4.1.1.1 Early stage of introduction to PES
Observations by the author show that in Central Asia, Kyrgyzstan took the initiative in
applying a PES program aimed to restore and enhance the services of ecosystems. A PES scheme
designed for watershed area in Chon-Aksuu region was successfully implemented (Chitresh et
al., 2015). Research (by CAREC project) was started in 2008 identifying key issues caused by
unsustainable use of ecosystem services provided by Chon-Aksuu watershed ecosystem
(www.carec.org). According to the report by CAREC (2011), overgrazing, illegal logging and
uncontrolled collection of non-timber products were identified as the main degradation reasons
via interviewing associated stakeholders.
Ecosystem services provided by the Chon-Aksuu watershed ecosystem were not estimated
in monetary units due to limited resources of funding and time. However, after implementing
PES program successfully in study areas, valuation of ecosystem services provided by ChonAksuu have been studied (Meyer et al., 2017). Moreover, the report, CAREC (2011) argues that
even though ecosystem services are being valued, there is a general lack of knowledge in
integrating of the total economic value of ecosystem services into PES implementation. For
instance, Shirkent national park, in the neighboring country of Kyrgyzstan, was valued at one
million USD. While the economic indicators of the country are not as stable as Kyrgyzstan, it is
unlikely that poor indigenous people could pay to restore the ecosystem valued one million USD.
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4.1.1.2 PES scheme development
Payments for ecosystem services was recognized as defined in Wunder (2005) at the
beginning of the project. However, during the implementation of PES, it was modified toward a
more flexible approach (CAREC, 2011). For example, a well-defined ecosystem service could
not be explained by the project, so, they selected carbon sequestration and designed a PES
scheme for it.
In designing of PES scheme (Figure 8), public-private scheme is used for the study area.
Water Users Association and Mushroom Pickers Association were defined as ecosystem services
users while State Forest Enterprise and Pasture Committee are ecosystem services providers.
Environmental NGOs and local governmental organizations are included as intermediate
organizations. Interestingly, according to agreed contracts between ecosystem services seller and
ecosystem services buyer of the project, no cash payments were mentioned. After iterative round
tables of stakeholder meetings, the sides agreed that there will be no cash payments but rather,
labor payments since additional payments which will be gathered to restore ecosystems may
burden locals’ pocket (Kolinjivadi et al., 2019).
Suu-Bashy Union of Water Users Association paid the forest administration and to the
pasture committee with labour. Ten Mondays in a year are agreed to provide to forest
administration, while 20 Mondays in a year are for the pasture committee. The works people do
is mainly to help in tree plantation and fencing.
The Mushroom Pickers Association paid the forest administration with their labour 30
Mondays in a year to help in soil preparation and tree plantation.
An entrance fee was implemented of 20 KGS for a person and 50 KGS for a car in cash to
the Forest Administration to be paid for tourists coming as an entrance fee into the valley.

Figure 8. PES mechanism overview in Kyrgyzstan. Sources: Adapted from (CAREC, 2011)
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4.1.1.3 Strengths
The factors that helped the project to be succeed were (i) existing clear scientific data,
which usually reduce a knowledge gap as well as obstacles of uncertainties and identifying a
specific study area, (ii) correctly identification and negotiation of the ES seller and buyer, (iii)
the understanding of intermediary organisation (research institutes, NGOs) on valuing ecosystem
services, and (iv) organizing a well-arranged evaluation-monitoring plan (Chitresh et al., 2015).
4.1.1.4 Weaknesses
In my opinion, if the monitoring results are measured with monetary units, it would be possible
to recognize clearer how the implemented PES program benefits to human well-being.
Moreover, in many literatures, such as Leimona et al. (2009), Zilberman et al. (2008), Pagiola et
al. (2005), PES is recognized as to alleviate the poverty. However, in this project, the poverty
alleviation is not very effective due to the interests of stakeholders to the new conservation tool.
4.1.2

PES development in Kazakhstan

4.1.2.1 Early stage of introduction to PES
Designing a PES program in Kazakhstan started by a joint project between CAREC and
OSCE. Initially, the literature on PES, analysis, and summary of national expert assessments
prepared by Ms. Lamon Beria, RUPES Program Coordinator, Report of the US Forest Service
International Program were reviewed as early input to that research. The research focused on
land degradation and water-related environmental issues in the Ikansu river basin located in
Karatau mountain range of Kazakhstan for implementing PES. For the pilot study, Stary Ikan
and Zhana Ican villages, where are located in Karatau mountain range, are selected. A problem
assessment of the research found that drivers of water-related issues and land degradation in
Ikansu river basin are overgrazing, deforestation, biodiversity loss, potable water supply, water
quality degradation, (UNDP & GEF, 2016), deforestation in coastal areas, unsustainable and
intensive agriculture, water for agriculture, point sources of industrial pollution and global
climate change. These threats lead to increased sedimentation and erosion, pollution and
deterioration of water quality. Global climate change is expected to lead to changes in
precipitation patterns and the melting of glaciers in the mountainous regions of Central Asia.
Researches in Kazakhstan (CAREC, 2011; Kaliaskarova, 2011. ) investigated institutional,
legal and economic aspects of PES as well as existing financial mechanisms to conserve
ecosystems.
4.1.2.2 PES scheme development
Their payments for ecosystem services concept is approached in the same way of Wunder
(2005). Thus, PES schemes were suggested to develop mainly around the following three groups
of environmental services:

35

Water quality and quantity - including soil conservation measures to control erosion and
sediment in rivers and reservoirs (which reduces the capacity of reservoirs and increases the cost
of combating erosion and sediment), as well as reducing the risk of landslides and floods;
Carbon sequestration (and in some cases carbon storage) in response to demand from
voluntary and regulated markets for greenhouse gas emissions
Biodiversity conservation - organizing the protection of important natural areas (so-called
buffer zones of protected natural areas, biological corridors, residual areas of natural vegetation
in industrial farms), and protecting agricultural biodiversity.
The role of buyers, sellers or intermediaries in the framework of the PES scheme can be
performed by various stakeholders, which in a broad sense can be divided into two sectors:
public and private. At the same time, depending on the nature of the organization or the stream
of payments involved in the process, in the general classification of PES schemes, three schemes
can be distinguished:
State-public: in some cases, suppliers or buyers are government organizations or government
agencies. For example, the National Electricity Agency faces problems of water scarcity
caused by reduced runoff in the catchment area. In this case, this state-owned company may
pay another state structure - the National Forestry Agency - for afforestation services in the
upper reaches of the basin, which will increase the flow of water in the catchment area and,
accordingly, increase the flow of water to the reservoir, thus deciding water supply problem;
Public-private: this is the most common type of PES. One interesting case is the experience
of the national PES scheme established in Mexico for the protection of forests in small-scale
watersheds. In this case, the government pays from the state budget more than 20 million
USD annually to forest owners (the private sector) for agreeing to the conditions of the state
not to take actions to convert forest areas to agricultural land;
Trade scheme (completely private): this type is based on the readiness of private structures to
create profitable relationships to increase the efficiency of their activities. One striking
example of this type is the scheme created by Vittel, a company that produces drinking
water, which is interested in protecting groundwater and protecting it from pollution, in
particular, from pesticides used in agriculture.
Figure 9 demonstrates a general overview of the PES scheme applied in Kazakhstan
developed after a literature review. In the literature, there was suggested 5 steps to apply PES
development:
STEP 1: Determination of ecosystem services and potential buyers
STEP 2: Institutional and Technical Capacity Assessment
STEP 3: Structuring of contract
STEP 4: Implementation of contractual obligations
In addition, opportunities and possible constraints of the PES program, different PES types
in the perspective of Kazakhstan, recommendations for further designing of PES in the country
and potential contribution of PES have been highlighted (CAREC, 2011).

36

Figure 9. Overview of PES scheme in Kazakhstan (Adapted from: CAREC Kazakhstan, 2011)

4.1.2.3 Strengths
One of the achievements of PES development in Kazakhstan was having a scientifically
sufficient database on national level. In addition, a national seminar about PES was held in
Almaty during September 8-9, 2011 (www.carec.org). This means that knowledge from
interdisciplinary science could be exchanged and integrated. Another remarkable point to
mention is that different PES programs were suggested to be implement. Moreover, an
interesting finding was that the ‘payments for the use of natural resources’ concept was
introduced by Kargazhanov et al. (1997) in Kazakhstan.
4.1.2.4 Weaknesses
Observation results show that researches conducted on PES implementation in Kazakhstan
were limited by some shortcomings. For example, although opinions of project-related experts
on PES in Kazakhstan have been considered, local stakeholders interests was not observed
(Kaliaskarova, 2011. ). There is a lack of awareness of environmental changes and ecosystem
services among locals (Meyer et al., 2017). Moreover, any plans or arrangements on monitoring
after PES program implementation in Kazakhstan were not arranged in the technical reports.
4.1.3

PES development in Uzbekistan

4.1.3.1 Early stage of introduction to PES
A series of researches has been conducted to conserve ecosystems in UCNNP, Uzbekistan.
The earlier research was supported by the same project, Central Asian Regional Ecological
Centre as the Kazakhstan and Kyrgyzstan cases had in applying PES. The project aimed to
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integrate a PES program in environmental protection in UCNNP of Uzbekistan. The technical
report, Kobzev (2012) studied mechanisms on the economy and environmental protection to
introduce A PES program. An economic assessment in managing ecosystems was the main
attention of his research. Following that, Kozel (2016), analyzed ecosystems and landscapes of
UCNNP through the integrating ecosystem assessment method. Her research emphasized the
spatial distribution of landscapes and ecosystem services provided by UCNNP. Moreover,
monetary valuation of ecosystem services and willingness to pay for ES maintenance were
estimated via survey. Other notable researches were Bekchanova (2017) and (Kuzmina, 2017)
which analysed perspectives of visitors on cultural ecosystem services in a different landscape of
UCNNP.
4.1.3.2 PES scheme development
To suggested the potential PES schemes, Kobzev (2012) primarily analyzed land tenure,
land use types and legal acts which are the basics in applying PES approach (Appendix IV).
Analysis of the research made suitable types of PES schemes available to recommend. These
schemes are recommended on the basis of land use and purpose of biodiversity conservation.
Figure 10 shows one of the recommended PES schemes by Kobzev (2012) drawn by the author.
In the Figure 10, potential ecosystem users (sellers) obtain services from the ecosystem. Lack of
reforestation, anthropogenic load and reduced area of primary forests lead to a reduction of
ecosystem services supply. The ecosystem belongs to the government. Therefore, the
government acts as potential ecosystem service buyer on behalf of the public and pay to the
ecosystem services sellers for an ecosystem service. The payment can be direct financing, barter
or exchange of services. International organisations such as the World bank or Asian
Development bank can assist in transferring payment. Possible intermediate organisations like
environmental NGOs can help in monitoring the outcome.

Figure 10. Potential PES scheme for UCNNP drawn by the author
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4.1.3.3 Strengths
Observation by the author shows that strengths of PES introduction in UCNNP are the
following: 1) related regulatory and legal acts have been reviewed; 2) ecosystem Services in
UCNNP have been analyzed; 3) most preferred types of cultural ecosystem services of UCNNP
have been studied through perceptions of tourists; 4) potential PES schemes (with identifying
ecosystem services providers and ecosystem services buyers) were recommended to implement
based on land use type and biodiversity conservation.
4.1.3.4 Weaknesses
The results of literature review found that implementing PES in UCNNP is subject to
several inadequacies. Awareness of knowledge on ecosystem services among communities is
pivotal to design, implement and succeed a PES scheme (Rawlins & Westby, 2013). There is a
need to have some training on payments for ecosystem services to enhance local communities’
awareness. Moreover, incomplete scientific information, in terms of ecosystem services
valuation and land use alternatives is also detected after reviewing literature. Valuation of
ecosystem services and land use alternatives are key points to take into consideration, since these
results more precise data to decision-makers to make better decisions about ecosystem
management. Another note to be considered in the case of UCNNP is involvement of
stakeholder. Stakeholder engagement is an indispensable feature that should be included in PES
implementation. Moreover, contracts are needed to sign among stakeholders, once stakeholders
have been agreed. Lastly, monitoring and evaluation should be scheduled.

4.2 The most critical ecosystem services in the UCNNP
4.2.1

The results of the first round of MCA

Using the observation results from literature review and field visits, the initial MCA was
performed by the author. Figure 11 reveals the outcome of the evaluation on the core ecosystem
services. The first five ecosystem services, that are highly ranked were raw materials with 4,04;
water resources with 4,76; climate regulation with 4,4; maintenance of genetic biodiversity with
4,4 and opportunities for recreation and tourism with 4,9. An interesting finding from obtained
results was that the UCNNP provides all four ecosystem services that PES programs
implemented for in the world. For instance, (i) PES program has been applied for clean water in
Mexico, Brazil, Ecuador, El Salvador (Jones et al., 2019; Martin-Ortega et al., 2013; Zanella et
al., 2014); (ii) payment for maintenance of genetic biodiversity service is implemented in
Cambodia (Chervier et al., 2019); (iii) opportunities for recreation and tourism is another core
service of ecosystems in UCNNP that positively effect on biodiversity and socio-economic
development through implementing PES (Schirpke et al., 2018);
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Figure 11. Core ecosystem services: critical level of ecosystem services from results of MCA

4.2.2

The results of the second round of MCA

4.2.2.1 The results of expert on the critical ecosystem services
Each expert’s perceived critical level for ecosystem services is shown in Figure 12. In the
figure, each expert’s answers are shown in X axis. Results reveal that drinkable water is the most
critical ecosystem services when considereding ecological, social and economic aspects.
Following that, water for irrigation comes second. In the next position is the opportunities for
recreation and tourism of cultural ecosystem service. The fourth critical ecosystem service is
found to be fuel wood of provisioning services.
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Figure 12. Perceived critical level of ecosystem services by experts’ opinion

4.2.2.2 The results of residents on the importance of ecosystem services
Figure 13 represents how residents perceive and level the importance of core ecosystem
services. Among those ecosystem services, highly important serves which are average rating are
more than four (<4) were drinkable water, opportunities for recreation and tourism, water for
irrigation and maintenance of genetic biodiversity. To be more precise, in figure 13, drinkable
water is found as the most important ecosystem services with the average rating at 4,19 out of 5.
Following that, opportunities for recreation and tourism of cultural services comes second at
4,16. With minor differences, ecosystem services of water for irrigation is third and maintenance
of genetic biodiversity in fourth rated at 4,055 and 4,052, respectively.
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Figure 13. Importance level of selected ecosystem services obtained by residents’ perception

Figure 14 explores the distribution of the importance level of four highly ranked ecosystem
services: drinkable water, opportunities for recreation and tourism, water for irrigation and
maintenance of genetic biodiversity.
Results show that the cultural service of opportunities for recreation and tourism is highly
appreciated among the questioned residents. The median value is constituted at 4,54, which
shows it should be recognized as a highly important service. Three-fourths of respondents gave
values between 4,25 and 5 while the remaining portion is higher than 3,56.
Regarding drinkable water, the median level of the importance values is close to an
important level (at 3,72). Importantly, although the values widely spread out between less
important to highly important (3,17 and 5), all given values vary within that range, i.e. there are
no extreme values.
With respect to the importance level of water for irrigation, the median level is represented
at 3,98. The rating shows it is an important ecosystem service. Interestingly, appreciation of this
service ranged from important to less important in three-fourths of respondents. Meanwhile,
answers of the remaining half spread out up from less important to important, with 3,22 at the
bottom level and 4,55 at the top level. However, the extreme values have been recorded higher
than 4,55 and lower than 3,22.
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For the maintenance of genetic biodiversity of habitat services, the estimated median value
is 3,89. Dispersion of given values was quite large, starting from 3,55 up to 4,89. It is noteworthy
that, a minor number of extreme values from our survey can be observed. Those values go to the
positive side reaching close to the highest importance level of the service.

Figure 14. Box plot of the first four highly ranked ecosystem services by perceptions of residents

4.2.2.3 The results of residents on the importance of ecosystem services
Results of the survey with farmers on the importance level of given ecosystem services is
shown in Figure 15. From the estimation of the average importance of the questioned ecosystem
services, four ecosystem services namely water for irrigation, maintenance of genetic
biodiversity, climate regulation and drinkable water have been selected since their average rates
were higher than 4.
Apparently, water for irrigation of provisioning services is found to be the most important
ecosystem services among farmers with an average rate of 4,62. This is followed by,
maintenance of genetic biodiversity ranked in the second level indicating the average rating was
4,25. Climate regulation of regulating services and drinkable water of provisioning services are
placed at the third and the fourth level correspondingly.
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Figure 15. Importance level of selected ecosystem services obtained through farmers perception

Distribution of perceived values for four highly graded ecosystem services is drawn in
Figure 16. In this figure, those identified ecosystem services are placed by their ranking where
the first box on the left represents water for irrigation service. The figure reveals that the
maximum value is 5 for each ecosystem service.
Among them, water-related ecosystem service has been observed to have the highest median rate
of values with 4,64. Furthermore, all respondents in farmers’ group reckon that the importance of
water for irrigation is in high level. All given values range between 4 and 5.
Regarding the following services, maintenance of genetic biodiversity and climate
regulation had the same median rate at 4,2. Yet, the values largely spread out from the median.
Although the majority of farmers found those services to be important and very important, still
one-third of respondents perceive that those services are less important with quite diverse
responses.
It is noteworthy that drinking water has been found to be not as important among farmers
as residents perceive. Median level is at 4,1 and the minimum value is close to it with the rate of
3,7, meaning dispersion between median level and minimum is not spread out.
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Figure 16. Highly ranked ecosystem services by perceptions of farmers

4.2.3

Socio-economic characteristics of farmers and residents

The analysis shows that 70% of respondents, belong to groups of residents and farmers, are
between the ages of 36 and 65 (Table 6). More than half of respondents have a secondary school
degree. The gender of respondents is almost equal while their occupations are quite diverse.
Annual income rate shows a majority of respondents earn low money.
Analysis on personal characteristics of respondents showed that demographic factors such
as age, education, and gender have a significant impact on the awareness of changes in
ecosystem services (Table 7). However, job and income have a limited effect on the awareness
of changes in ecosystem services. Awareness is high for young, educated male individuals.
A negative correlation was found between age and the awareness of changes in ecosystem
services, meaning young individuals are more aware than older people. Correspondingly, gender
had a correlation with awareness, in that men had higher awareness than females. Education had
a positive influence on awareness, so higher educated individuals are more aware than noneducated.
The most critical ecosystem services identified by MCA were the provision of water
ecosystem services for drinking and irrigation, maintenance of genetic biodiversity of habitat
services and opportunities for recreation and tourism of cultural ecosystem services. When a
correlation analysis was run between ecosystem services and awareness of changes in ecosystem
services, it was found that if awareness of changes in ecosystem services increases, the
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importance of ecosystem service also rises. Analyses shows that if awareness of changes in
ecosystem services rises, the importance of opportunities for recreation and tourism decreases.
Table 6. Socio-demographic indicators of respondents
Element

Age

Education

Gender

Group

Number

18-25

5

7.8%

26-35

10

15.6%

36-45

14

21.9%

46-55

20

31.2%

56-65

14

21.9%

>65

1

1.6%

Elementary school

5

Secondary school

40

62.5%

Bachelor

19

29.7%

Male

34

53.1%

Female

30

46.9%

3

4.8%

Dekhan

2

3.1%

Business related medical flowers

5

7.8%

Environmental

Job

protection

7.8%

Bee farming

1

1.6%

Teacher

10

15.6%

Livestock keeping

1

1.6%

Farmer

22

34.3%

other

20

31.2%

12

< 3 mln

18.8%
21

3 mln - 6 mln
Annual Income

Proportion in total

32.8%
21

6 mln - 12 mln

32.8%
10

12 mln and more

15.6%
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Table 7. Results of logistic regression analysis
Awareness of
changes in
ecosystem
services
Age
Education
Gender
Job
Annual Income
Drinkable Water
Water for
Irrigation
Maintenance of
genetic
biodiversity
Opportunities for
recreation and
tourism

Coef.

Std. Err.

z

P> | z |

[95% Coef. Interval]

-1. 05
2.30
-2.18
.06
-1.04
-.54
.39

.62
1.01
1.29
.34
.81
.35
.19

-1.68
2.27
-1.69
0.18
-1.28
-1.54
2.06

0.092
0.023
0.091
0.861
0.202
0.125
0.039

-2.29
.311
-4.72
-.62
-2.64
-1.23
.019

.17
4.30
.34
.74
.55
.14
.76

.36

.23

1.58

0.113

-.086

.81

-.33

.19

-1.76

0.079

-.71

.038

4.3 Potential PES schemes to be applied in the UCNNP to reverse ecosystem
degradation
4.3.1

Experts’ opinions on the potential PES programs in the low altitude of
UCNNP

Experts’ opinion on the type of PES program to apply in UCNNP was quite diverse,
because a number of issues within UCNNP were identified by experts. For instance, Yevgeniy
Botman was concerned that regional climate change is a big problem was threating human lives.
He claimed that “the precipitation rate has noticeably reduced last couple of years as result of
climate change. To illustrate by the fact that the huge river, coming from the Tian Shan
mountains, now looks like a dike”. So, as his main argument was mitigating climate change, he
suggested to apply PES for regional climate regulation service of the ecosystem. Likewise, Elena
Kozel also highlighted the climate change problem concerning increasing temperature during
summer seasons. According to her opinion, PES might be the right instrument to conserve the
ecosystems of UCNNP via implementing it for regional climate regulation. Nevertheless, Liliya
Kuzmina emphasized more biodiversity loss to conserve the ecosystem. Similarly, Alexey
Kobzev stressed biodiversity loss, particularly the issues of cutting trees, like Juniper in forest
plantations and overgrazing by livestock. The next serious problem, according to Kobzev is
pressure coming from tourism which is not organized well. For example, the increasing number
of new holiday homes, hotels and private cottages do not have sewage systems for disposing of
liquid and solid household waste. Therefore, he recommends developing eco-tourism in the
region. The development can be done with involvement of tour companies in Uzbekistan, private
tour guides, public organizations involved in tourism and specialized schools (associations) and
clubs for tourism and climbing. He states that eco-tourism can positively influence the ecosystem
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by educating the young generation with love and respect to nature, and transmitting traditions
where a scornful attitude to nature and damage to natural resources currently exists. Moreover,
he also advised implementing PES for forest restoration as a task for the staff of UCNNP as well
as local residents interested in preserving the ecosystem. The restoration work can be effective
with use of pistachio forest restoration methods which have been approved abroad and already
used in Uzbekistan. Kobzev states that applying this method strengthens the slopes of the
foothills, prevents degradation, helps improve the quality of drinking water and gives very good
profits to local communities. Accordingly, this gives motivation to local residents to maintain the
protected area regime. According to him, the next method can be planting rapidly growing tree
species (for example, poplar) near the villages, which gives building material, and can also be
used for heating and reduces the anthropogenic load on the park. Another expert, Alisher
Shukurov also prioritized addressing deforestation issue, caused by gas shortage. However, he
suggested conserving and restoring the ecosystem by implementing PES for provision of water
services, since the water service is easily acknowledged by local community.
4.3.2

Identified feasible PES schemes for Khumson village in UCNNP

Using the results of research question 2 and experts’ opinions, two PES programs,
particularly, for provision of water services and for biodiversity conservation, were suggested to
apply in Khumson village.
Figure 17 shows a potential PES scheme, that is oriented for provision of water services.
The PES scheme is designed with basic requisites of PES and is proposed for local scale where
the survey was taken. The proposed PES program prohibits converting land into pasture, instead
leaving regenerating forests, including reintroducing almond trees, pistachios and juniper so that
more stable and cleaner water supply is secured. In the study area, the land is owned by State
Forestry Committee and Tashkent Provincial government so that they are considered as
ecosystem services providers. Mahalla or local communities and farmers are consumers of
ecosystem services. Therefore, they are pointed out as beneficiaries of ecosystem services and
payment will be transformed by them to provincial government and State Forestry Committee.
Payment could be transferred through labour or cash. The whole system is steered by the State
committee on ecology and nature protection.
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Local scale

Figure 17. A potential PES scheme for provision of water services in Khumson village, UCNNP

Figure 18. A potential PES scheme for biodiversity conservation in Khumson village, UCNNP. The PES
scheme is designed according to Kolinjivadi et al. (2015)

The PES scheme for biodiversity conservation is represented in Figure 18. In this
mechanism, State Forestry Committee and Tashkent Provincial government participate as
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ecosystem services providers. Beneficiaries of ecosystem services, including tour companies in
Uzbekistan, private tour guides, public organisations involved in tourism, local tourists, Mahalla
(local communities) and Farmers association receive services. Hence, ecosystem services
beneficiaries pay for their receiving services to providers of ecosystem services through UCNNP
department. UCNNP department is a sub-department under the State Forestry Committee and its
main activities are managing protected areas, monitoring ecosystems and conducting research.
The mechanism is controlled by the State Committee on ecology and nature conservation.
These schemes are introduced during the workshop which was organized in December in
Khumson village. In the workshop, some assignees from civil society, some farmers and
interviewed experts participated.
4.3.3

Willingness to participation of local communities on conservation programs

In the seminar, an introductory presentation was given by Dr. Liliya Kuzmina to make
participants understand ecosystems and biodiversity in UCNNP and ongoing changes in
ecosystem services. Following that, Yevgeniy Botman gave a presentation about afforestation
activities in Saylyk village, UCNNP, which was implemented by a small grants program. After
that, the payments for ecosystem services concept was introduced to the participants by the
author. Furthermore, a small survey was fulfilled about willingness to participate in four PES
programs for biodiversity conservation and provision of water services. They are 1) PES
program for drinkable water; 2) PES program for water for irrigation; 3) PES program for
maintenance of genetic biodiversity and 4) PES program for opportunities for recreation and
tourism.
Survey results show that 14 out of 15 respondents expressed their willingness to participate
in programs for conserving quality and quantity of drinkable water services while no response is
obtained by one respondent (Figure 19).

Figure 19. Willingness to participate in conservation program for drinkable water
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With respect to payments for water for irrigation program, 12 out of 15 respondents
represented their wish to participate, while other 3 respondents did not answer (Figure 20).

Figure 20. Willingness to participate in conservation program for irrigation water

Regarding the biodiversity conservation program, there were suggested conservation
activities and restoration activities.
A biodiversity conservation program that limits cutting trees, hunting wild animals and
grazing, was accepted by 9 respondents. Five of seminar participants expressed their willingness
not to participate and the one did not respond at all (Figure 21).

Figure 21. Willingness to participate in conservation program for biodiversity
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One widely accepted PES program among workshop participants was a biodiversity
restoration program that will be reached by planting native trees such as almond and pistachio.
Interestingly when the understanding level of ecosystem services definition was asked
from respondents their answers showed that all of the respondents except two clearly understood
what ecosystem services are.
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Chapter 5. Discussion
In this chapter, key arguments of the research are discussed briefly. Firstly, construct
validity of the research methods is briefly demonstrated. After that, the limitations of the work
and strategies to lessen them are highlighted. In the final part, once uncertainties are mentioned,
the reliability of the results are discussed compared with other researches’ findings.
The research framework is used to identify feasible PES schemes for Khumson village in
UCNNP based on stakeholders’ perceptions and opinions since the role of a local community is
important in the designing PES program and its outcome over time (Adhikari & Boag, 2013;
Chambers, 1994).
The MCA tool characterizes with having advantages of integrating different viewpoints
and making consensus (G. A. Mendoza & Martins, 2006; Nordström et al., 2010). Therefore,
MCA is used to identify the most critical services among all ecosystem services provided by
UCNNP by integrating different stakeholders’ opinions and perceptions.
Formulated methodology in the study has some weaknesses and, at the same time, some
strengths. Specifically, research methods, such as the MCA tool to identify critical ecosystem
services through perceptions of stakeholders might be complicated as it is formulated by using
several methodologies in different studies, particularly, (Fontana et al., 2013; N. Grima et al.,
2017; Kolinjivadi et al., 2015; Locatelli et al., 2008; G. A. Mendoza & Martins, 2006; G. A.
Mendoza & Prabhu, 2005; Nordström et al., 2010; Paletto et al., 2017; Tauro et al., 2018;
Waylen & Martin-Ortega, 2018; Xun et al., 2017). However, MCA is recognized as a suitable
tool to reflect plural values of ecosystem services where monetarization of ecosystem services is
unable to express (Brondízio et al., 2010).
Another critical point regarding MCA is measuring (weighing) of criteria, that highly
influences the result (Fontana et al., 2013). Criteria weights are controversial as it allows a
scientist (or an expert) to understand diverse priorities based on their background. In order to
lessen this issue, the criteria were weighted by all experts who were interviewed. Once all
responses have been gathered, the average ratings of them are estimated.
Another limitation of the study is language barriers (Chang et al., 1999). Sometimes
translating a questionnaire from one language to another language might affect the meaning of
the questions. To reduce language barriers, the survey form was discussed with a linguist who
works as a lecturer in World language university in Tashkent and the form was adapted to her
feedback. However, the other survey (during workshop) results might be containing “yes or
yeah” biases as the most respondent tent to say “yes” while answering yes or no questions.
Studies that contain perceptions of stakeholders are usually limited uncertainties that occur
by possible intervening variables. Although the surveys contained the abovementioned
limitations, they designed after having reviewed related scientific works which increase the
reliability of the results. To illustrate, Rawlins and Westby (2013) observe that communities’
participation in designing and implementing PES schemes has an important role to succeed PES
programs.
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In terms of sample size, the study might not be representative of the whole UCNNP.
Nevertheless, this sample size is enough for Khumson village. The total number of farmers was
31 and 22 of them were questioned while the local residents of the surveyed area were 800
approximately in 2017 according to information given by local municipality and 45 residents
were questioned. The number of people living in the area is higher in summer and winter seasons
due to the flow of tourists.
As outputs of the research demonstrated, a PES program for the provision of water services
is possibly highly appreciated by stakeholder groups who were analysed in this study. However,
observation results show that interests for the provision of water services are varied in its subgroups among different actors. Similar results have also been shown by Pagiolas (2007)
Potentially, willingness to participate in a PES program is directly influenced by the awareness
variable, as observed in willingness to pay and restoration programs (Sarvilinna et al., 2018;
Zhao et al., 2018). Analysis of the collected data shows that demographic factors, such as
education, age, and gender, are found as significant variable to impact on the awareness of
changes in ecosystem services. Hence, a young educated man may perceive ecosystem services
as highly important, while an old uneducated woman marks lower. Age had an adverse influence
on awareness of changes in ecosystem services in this study while education level had a positive
impact on it. Likewise, similar work (Xun et al., 2017) detected the same findings in their study.
It has been observed that gender plays an important role in awareness observed in the study. The
results reveal that if awareness of changes in ecosystem services rises, the importance of
opportunities for recreation and tourism decreases. Logically, it might be correct, since when
people notice degradation or pollution, it can affect the value of recreational services in a certain
place
Finally, regression analysis found that awareness of changes in ecosystem services is also
affected by the most critical ecosystem services. Similarly, positive correlation between
provisioning services and awareness of communities of ecosystem services (Zhang et al., 2018).
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Chapter 6. Conclusion and recommendations
In this investigation, a research framework is tested for identifying a feasible PES scheme
that could be implemented successfully in Khumson village, UCNNP.
Research question 1 results identified the challenges in designing and implementing of
PES in Kyrgyzstan, Kazakhstan and Uzbekistan based on process-based assessment. Research
results reveal that PES program implementation in Kyrgyzstan was successful. In the case of
Kazakhstan, there has been found a lack of monitoring and evaluation plan. PES development in
Uzbekistan reveals that there are still scientific and practical actions that need to be conducted,
including a complete scientific database about ecosystems of UCNNP, in terms of ecosystem
valuation and land use alternatives, stakeholder engagement in designing, and implementation of
PES, making contracts among stakeholders and lastly, produce monitoring and evaluation
schedule.
The results of research question 1 determined a knowledge gap in designing a successful
PES program in UCNNP. In research question 2, this identified knowledge gap was attempted to
fill partially with emphasising on perceptions and opinions of stakeholders about the critical
ecosystem services that are applicable for PES approach. The outcomes of the survey show that
provision of water is a critical ecosystem service. PES for provision of water services are likely
to be accepted on the conservation and restoration purpose. However, the results indicate that
interests for water services are varied among different actors. For example, the residents’ group
is interested in provision of drinkable water while the farmers’ group care about water for
irrigation.
A potential PES scheme, drawn by the author in order to respond to research question 3, is
likely to be accepted by the surveyed stakeholder groups under a PES program for the provision
of water service. Results of the questionnaire during an organized interactive workshop
demonstrate that an introduced PES program for the provision of hydrological services is highly
likely to be supported by local communities.
To conclude, the aim research was to identify feasible PES scheme(s) to conserve and
restore ecosystems in UCNNP. The research results enable to identify the most feasible PES
schemes for Khumson village in UCNNP that are identified by the research framework. The
results of questionnaire which was accomplished in workshop verifies that local communities are
willing to participate in conservation program. The questionnaire in workshop investigated
willingness to participate, not willingness to pay, because the people of Khumsom village are
very poor and are unlikely to be able or willing to pay real money. However, from the examples
of neighbouring countries I conclude that participation by e.g. contributing working hours is also
regarded as a form of PES, as time has a value for the park. This research can be helpful for
further research. Further research beyond this study to implement PES in order to conserve and
restore the ecosystems in UCNNP could continue with the following researches and activities:
first, extending a scientific database on integrated ecosystem approach in UCNNP; second,
organizing iterative stakeholder round tables to discuss how to implement designed PES scheme
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and making contracts in implementing PES program; finally, establishing a monitoring and
evaluation group and scheduling their activities.
So, an answer to the question “How to overcome the Challenges to Introduce Payments for
Ecosystem Services in Ugam Chatkal National Nature Park?” includes moving from a
“payment” scheme to a “participation” scheme.
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Appendix I
The first round of MCA form

Provisioning

Food
Raw material
Medicinal resources
Water

Regulating

Climate regulation
Water flow regulation
Erosion prevention
Moderation for extreme events
Maintenance of soil fertility
Pollination
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Income

Contribution to employment

GDP

Economic
dimension
(30%)

Bequest value

Social
dimension
(30%)

Heritage value

Life support value

Fragility/vulnerability

Uniqueness/scale

Ecological
dimension
(40%)

Naturalness/integrity

Ecosystem services

Importance to human health

Criteria

Habitat

Nursery services
Maintenance
biodiversity

Cultural

Information
development

of
for

genetic
cognitive

Opportunities for recreation and
tourism
Aesthetic information
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Appendix II
List of interviewed experts
#
1

2

3

4

5

6

7
8

Organization
Scientific Research
Institute of Forestry,
Uzbekistan
State committee for
ecology and environmental
protection
Department of Forestry of
Ugam Chatkal National
Nature Park
Scientific department in
Ugam Chatkal National
Nature Park
United Nations ‘Food and
Agricultural Organization’
country office in
Uzbekistan
Private environmental
organization ‘ALMAR
CONSULTING’
Central Asian Regional
Ecological Center in
Tashkent
Ecosystem Service
Partnership

Basis

Full name

Occupation

Governmental

Yevgeniy Botman

Head of Laboratory of Selection,
Seed and Nursery

Governmental

Tursunov
Mekhriddin

Ecological expert in department
of environmental assessment

Governmental

Vakilov Sharifboy

Expert on forestry

Governmental

Lilya Kuzmina

Head of Scientific department in
Ugam Chatkal National Nature
Park

NGO

Alisher Shukurov

Coordinator of FOA program, exexpert on National Forest
Program

Private
Organzation

Yelena Kozel

Project manager conducted
research on ecosystem services of
Ugam Chatkal National Nature
Park

NGO

Alexey Kobzev

Researcher

Research
Institute

Madina
Bekchanova

Administration assistant
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MCA: weighting of criteria
#

Experts names

1

Respond
Ecological

Social

Economic

total

Yevgeniy Botman

50

25

25

100

2

Sharifboy Vakilov

30

40

30

100

3

Elena Kozel

40

20

40

100

4

Mehriddin Tursunov

70

10

20

100

5

Alisher Shukurov

30

30

40

100

6

Alexey Kobzev

40

30

30

100

7

Liliya Kuzmina

35

35

30

100

8

Madina Bekchanova

34

33

33

100

Sum of rating votes

329

223

248

800

Relative weight

41.125

27.875

31

100

0.41125

0.27875

0.31
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Appendix III
Survey form for residents
Shakhzoda Umarova, Master of Environmental Science student
(shakhzoda.umarova@wur.nl/+998998834263)
I am, as a master student of Environmental Science, conducting a survey to examine the
perception of local community regarding with to identify the critical ecosystem services of
UCNNP to restore and conserve the biodiversity and wildlife of UCNNP.
Current ongoing demographic growth and development of economic activities are
influencing to change the ecosystems and landscapes. For instance, arable lands are being shifted
into irrigated lands, pasture areas are being deteriorated over years. As a consequence, wildlife
and biodiversity are suffering from loss of their divergence and population, water quality and
quantity is being degraded, the climate is changing, and the health and poverty of local people
are being affected by those changes throughout the globe. There is a need to get the nature back
for wildlife and human livelihood.
Biodiversity of UCNNP is unique in Central Asia. It contains around 1900 diverse
vegetation types.
You are being asked to take part in this survey. It is about ecosystems where you are living
in and their services. Ecosystem services means ‘benefits people obtain from ecosystem’. The
questionnaire involves three parts: (i) background information; (ii) identifying critical ecosystem
service and (iii) socioeconomic information.
This survey is collected on a voluntary basis and it is also confidential. The information
you provide in this survey is valuable as it could be used as an important factor in designing the
Payments for ecosystem services (PES) scheme to sustainably use of ecosystem services. It will
take approximately 8-10 minutes to complete this questionnaire.
If you have any questions or concerns regarding this survey, please feel free to email or
phone me with the email and phone number at the beginning of this questionnaire.
Part 1: Background information
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o Have you ever heart or observed the changes in the environment such as reduction of
water resources, depletion of natural resources?
o

Yes

o

No

o What kind of environmental problems do you face in your living environment?
o Water quantity degradation

o Air pollution

o Water quality degradation

o Land degradation

o Climate change

o Biodiversity loss

o Desertification

o Others______

o Deforestation
o What do you think about the main causes of these environmental issues you have?
o Land use change
o An increasing amount of livestock
o Deforestation
o Tourism pressure
o Lack of intrastructure
o Other _______________
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Part 2: Identifying critical ecosystem service
Suppose the government of the Republic of Uzbekistan in collaboration with several NGOs
planning to investigate PES program in UCNNP in order to restore, conserve and increase
ecosystem services flow of the degraded ecosystems. All related stakeholders to the project are
supposed to get benefit in long-term.

1.2 Fuel wood
1.3 Fertilizer
2. Water resources

2.1 Drinkable water
2.2 Water for irrigation
2.3 Water for cooling

3.Climate regulation

3.1Carbon sequestration

4. Maintenance
genetic diversity
(especially gene pool
protection)
5. Opportunities for
recreation and tourism

4.1 Maintenance genetic
diversity (especially gene pool
protection)
5.1 Opportunities for recreation
and tourism
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income
in
9.How
important
generation?

8.Importantness level of employment

7.Existence value

6.Heritage value

5.How important to human health?

1.1 Fodder

4.Life support value

1. Raw material

3.Vulnerability

Sub ecosystem services

2.Importantness level of Uniqueness

Ecosystem services

1.Importantness level of Naturalness

We would like to get your opinion on which critical ecosystem service need to be
conserved through the PES program. For each statement listed below, you are kindly asked to
indicate the score 1 if very little, 2 if little, 3 if sufficient, 4 if high, 5 if very high for questions 1
to 7 and 1 if not important at all, 2 if not important, 3 if very little importance, 4 is important, 5 is
extremely important.

Please, feel free to write below if you have any comments or suggestion in relation to this
project?

Part three. Socio-economic information
1.

Your name ________________

2.

What is your age?
o 18-25

o 46-55

o 26-35

o 56-65

o 36-45

o Above 65

3.

What is your gender? Male _____ Female _____

4.

What is your address? __________________________________________________

5.

What is your educational degree?
o Bachelor

o Other

o Master

_______________________

o PhD
6.

Does your job related to …

7.

How much is your annual income?

o Environmental protection

o Less than 3 000 0000

o Farming

o Between 3 000 000 and 6 000 000

o Business related to medicinal

o Between 6 000 000 and 12 000 000

flowers

o Between 12 000 000 and 24 000 000

o Bee farming

o More than 24 000 000

o Other___________________
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Interview protocol for experts
Identifying degraded ecosystem service to implement PES program
Suppose the government of the Republic of Uzbekistan in collaboration with several NGOs
planning to investigate Payments for ecosystem services (PES) program in Ugam Chatkal
National Nature Park (UCNNP) in order to restore, conserve and enhance the supply of services
obtained from degraded ecosystems. All the project related stakeholders are supposed to get
benefit in long-term.
In this survey, academic opinions of experts regarding with designing PES scheme in
UCNNP is going to be collected. The questions of the survey divided into 3 parts. The first part
is general questions, the second is scoring of ecosystem services provided by pasture areas of
UCNNP against criteria and the third is weighing the criteria.
I. Background information
1.What organization you are working for now and what is your role in it?
2.What environmental problems of UCNNP can you identify, and which one you consider
a most serious problem?
3. Do you know any market-based conservation methods of nature and natural resources
practicing in Uzbekistan? If YES, could you name it, please? How they are efficient from your
point of view?
4. In your opinion what kind of PES program is needed for degraded pasture areas of
UCNNP?
•

PES for biodiversity conservation

•

PES for hydrological services

•

PES for carbon sequestration and

•

PES for aesthetic beauty
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Scoring
Through this questionnaire, we would like to get your opinion on ecosystem services
derived from Ugam Chatkal National Nature Park (UCNNP). Your answers will be used to
assess the ecosystem services to restore the ecosystem through implementing PES program.
Below table has been formulated in order to select one specific ecosystem service that has been
degraded. You are kindly asked to indicate the score 1 if very little, 2 if little, 3 if sufficient, 4 if
high, 5 if very high and 0 if not known for each ecosystem services against each criterion. The
relevance of ecosystem service for each criterion increases from 1 to 5. The description of
criteria is given followed by the table.
Criteria
Naturalness/integrity
Uniqueness/rarity
Vulnerability
Life support value
Importance to human health
Heritage value
Cognitive development
Contribution to employment
GDP
Income

Short description
Degree of human presence in terms of physical, chemical or
biological disturbance (Rudolf de Groot et al., 2000)
Ecosystem service stock, national rarity (quantity)
Service flow in terms of quality and quantity
Importance to maintenance of essential ecological processes
and life support systems
Degree of obtained health benefits
What is the heritage value of the services
Level of importance in cognitive development
Degree of contribution to local employment
Degree of contribution to GDP
Importance for annual income of family
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This table will be filled, as example, Fodder – 1) naturalness 4; 2) uniqueness 1; 3)
vulnerability 2 etc.
Criteria

1. Raw
materials
2. Water

3.Climate
regulation
4. Maintenance
genetic diversity
(especially gene
pool protection)
5.Opportunities
for recreation
and tourism

10.Income

9.GDP

to

Economic
dimension

8.Contribution

6.Heritage value

to
5.Importance

4.Life support value

3.Vulnerability

2.Uniqueness/scale

7.Cognitive development

Social
dimension
human

Ecological
dimension

1.Naturalness/integrity

Ecosystem services

1.1 Fodder
1.2 Fuel wood
1.3 Fertilizer
2.1 Drinkable water
2.2 Water for irrigation
2.3 Water for cooling
3.1 Carbon sequestration
4.1 Maintenance genetic diversity
(especially gene pool protection)

4.1 Opportunities for recreation and
tourism

Please, feel free to write below if you have any comments or suggestion regarding with
ecosystem services and criteria?
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II. Weighing
Now you are asked to weigh the three criteria groups concerning with its relative
importance among the criteria. Provide some explanation of your given weight. The total weight
for the three groups of criteria is 100 percent in total.
o 1.1 What is the importance of the ecological perspective of ecosystem services
provided by UCNNP?
1.2 What weight would/do you give to the criteria on ecological perspective out of
100?
1.3 How do you come to this response?
o 2.1 What is the importance of the social perspective of ecosystem services
provided by UCNNP?
2.2 What weight would/do you give to the criteria on social perspective out of 100?
2.3 How do you come to this response?
o 3.1 What is the importance of the economic perspective of ecosystem services
provided by UCNNP out of 100?
3.2 What weight would/do you give to the criteria on economic perspective?
3.3 How do you come to this response?
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Questionnaire form in workshop
1. To what extend do you understand the presentations given in the seminar?
o I understand very clearly
o It was clear
o I listened by do not really understand
o I did not understand at all
o I did not pay attention
2. Do you understand the contribution of the ecosystems to human well-being?
o Yes
o No
3. Would you be participated in conservation program for drinkable water?
o Yes
o No
4. Would you be participated in conservation program for water for irrigation?
o Yes
o No
5. Would you be participated in conservation program for biodiversity conservation by not
cutting trees and not breeding livestock in the ecosystems of UCNNP?
o Yes
o No
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Appendices IV
Recommended PES schemes for UCNNP in Kobzev
(2012)
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Basics of
PES
scheme
Land use

PES
mechanism

Location

Problem

Purpose of…

Potential buyers

Potential sellers

Possible
intermediate
organizations
ecological NGOs,
Water Users
Association

Payment

Public-privet
scheme

Lands of
farming
enterprises and
dekhans farms

Soil fertility
decrease

measures aimed at
improvement of soil fertility
(implementation of crop
rotation, cultivation of
Lucerne and other crops);

farming enterprises
and dekhans farms

Land use

Public-privet
scheme

increase of land
salinisation;

educing land salinisation,
restoration of soil;

Land use

Public-privet
scheme

medium and
slightly saline
soils of
Uzbekistan
mountain and
foothill areas;

land
degradation,
reduction in
forest area;

Biodiver
sity
conserva
tion

Publicprivate
scheme of
payments /
trade (fully
private
scheme)

nurseries for
breeding of
wild animals,
“Dzheiran”
Ecocenter;

the need to halt
loss of
biodiversity

Biodiver
sity
conserva
tion

Publicprivate
scheme of
payments /
trade (fully
private
scheme)

hunting farms,
buffer zones of
nature reserves
and other
protected areas;

overgrazing,
degradation of
vegetation in
hunting farms,
reducing forage
base for
wildlife

Biodiver
sity
conserva
tion

Publicprivate
scheme of
payment

territory of
forest farms,
flood plains of
rivers, other
territories;

lack of
reforestation,
anthropogenic
load and
reduced area of
primary forest;

prevention of land
degradation in foothill areas,
increasing the forest cover of
slopes, soil restoration
through growing of
pistachios and other forest
plantations;
recovery of population of
wild animals and
introduction in nature/
conservation of rare and
endangered species and their
delivery for sustaining and
restoration of populations
in other countries;
strengthening the restricted
regime in protected areas,
reducing the
anthropogenic load on the
territory of hunting farms
through technology transfer
and training on cultivation
and storage of fodder crops;
establishment of forest
nurseries, training to
cultivation of fast-growing
trees
for use as firewood and
building material;

1.the state through a “National
program on improvement of use of
the land fund,
conservation, improvement and
restoration of soil fertility for 20012010
2. Program on improvement of land
reclamation conditions of for land
2008-2012 or program-successor
the state through a “Program on
improvement of land reclamation
conditions of land for
2008-2012 or program-successor”;
Ministry of Agriculture and Water
Management, Department of
Forestry, forest farms;

farmers, Water Users
Association;

ecological NGOs;

international
organizations,
NGOs.

farming enterprises

environmental
NGOs;

through identified
bank or offsetting
payment against
taxes of farmers;
direct payment or
offsetting
payment against
taxes of farmers;

governmental nature conservation
organizations (Gosbiocontrol) for
implementation of
commitments under the Convention
on biological diversity / NGOs
through grant programs / foreign
nurseries and zoos;

administration of
nursery / commercial
organization under
nursery or
environmental
NGOs;

international
organizations,
environmental
NGOs;

via bank account;

international
organizations,
NGOs.

Uzbekohotrybolovsoyuz (Union of
hunters and angler of Uzbekistan),
Department of
hunting, nature reserves and
National parks of the Main Division
of forestry under Ministry of
agriculture
and water management;
Main Division of forestry under
Ministry of agriculture and water
management, FAO
projects and programs;

farmers, local
communities;

ecological NGOs,
core profitable
organization;

barter, exchange
of services;

international
organizations,
NGOs.

farmers, local
communities;

ecological NGOs,
core profitable
organization;

direct financing,
barter, exchange
of services;

international
organizations,
NGOs.
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through identified
bank or offsetting
payment against
taxes of farmers;

Assistance in
development
and financing
international
organizations,
NGOs

international
organizations,
NGOs.

Appendix IV
Some pictures from survey and workshop
Semi-structured interview pictures (One of the experts: Yevgeniy Botman)
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Questionnaire with locals
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Pictures from workshop (The expert, Yevgeniy Botman giving presentations)
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List of workshop participants
#

Full name

Occupation

1

Dr.Bakhtiyor Pulatov

Lecturer in EcoGIS centre

2

Dr.Tursunov Mekhriddin

Ecological expert in department of environmental
assessment

3

Dr.Vakilov Sharifboy

Expert in Department of Forestry of Ugam Chatkal
National Nature Park

4

Dr.Liliya Kuzmina

Head of Scientific department in Ugam Chatkal
National Nature Park

5

Marufjon Karimov

Representative of the village
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Questionnaire on willingness to participate in conservation program during the seminar
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