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Jalalabad region in the Kyrgyz Republic is home to the world’s largest natural 
walnut (Juglans regia L.) forests and pistachio (Pistacia vera L.) forests. These 
nut-fruit forests serve as the primary source of income for local people; 
however, deforestation has led to a decline in the availability of these resources. 
Wood from the forest is also used as a crucial energy source for cooking and 
heating in this region, despite state protection of the walnut forest due to a lack 
of alternative energy sources. This study aimed to explore solutions to restore 
nut-fruit forests while providing a fuelwood source and improving the income 
of local people. Qualitative research methods were employed, including semi-
structured interviews and survey questionnaires with farmers and central and 
local government officials. The study investigated the main environmental 
problem of forest degradation and the challenges of forest management, such 
as livestock and complicated lease arrangements, and determined possible 
government support and incentives for local communities to participate in 
forest rehabilitation, such as planting instead of paying lease fees. The findings 
indicated that a tree-based farming approach can be  a promising alternative 
land-use solution. Seventy-four percent of local farmers expressed their 
readiness to plant fruit trees and fast-growing tree species to meet their 
demand for fuelwood and improve their livelihoods if the government can 
provide temporary fencing support. The study also highlighted the need for 
capacity building for farmers to learn proper planting, managing, and harvesting 
for more sustainable practices. Policymakers need to modify legislation through 
simplified and incentive-based forest lease arrangements.
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1 Introduction

Wood and coal are the primary sources of cooking and heating fuel for the majority of 
households in Kyrgyzstan, and their importance has significantly increased over time (Gottschling 
and Lazkov, 2005). The use of wood fuel not only serves as a vital energy source but also impacts 
public interests such as the environment, public health, rural development, employment, and 
foreign exchange (Githiomi, 2011). Since only approximately 17% of Kyrgyz households have access 
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to modern district heating services, mainly in urban centers such as 
Bishkek, the majority of households depend on individual heating 
solutions, with coal being the primary fuel for 60% of them, followed by 
electricity (15%), wood and dung (5%), and gas (1%) (World Bank, 2020). 
Although alternative energy sources could help reduce the consumption 
of firewood in the region, they are limited, particularly for low-income 
households, due to affordability and infrastructure limitations 
(Balabanyan et  al., 2015). The lower the income, the higher the 
dependence on solid fuels such as coal, dung, and wood, with 97% of 
households in the lowest income tertile relying on such fuels for their 
heating needs.

This overuse of natural forests has led to the depletion of 
resources and a decrease in the genetic diversity of species in 
Kyrgyzstan (Rehnus et  al., 2013). The harvesting of timber for 
wood products and grazing remains a major driver of forest 
degradation, particularly in forests consisting of spruce, juniper, 
walnut (Juglans regia L.), fruit trees, and pistachio (Pistacia vera L.; 
Lindquist and Annunzio, 2016). Moreover, the rapid increase in 
the number of livestock in Kyrgyzstan has led to increased pressure 
on natural ecosystems, resulting in the degradation of grassland 
areas near villages (UNECE, 2019).

Previous studies have shown that the Jalalabad region in 
Kyrgyzstan is a biodiversity hotspot of international significance due 
to its natural walnut and other fruit forests (Fisher and Christopher, 
2007; Venglovskii, 2015). Unsustainable harvesting of non-timber 
forest products (NTFPs) such as walnut and wild-crafted medicinal 
plants for export, and the overgrazing of livestock have led to the loss 
of 90% of fruit and nut forest habitats in the region over the last 
50 years (Eastwood et al., 2009; Martínez de Arano et al., 2021). This, 
coupled with the increasing scarcity of firewood around settlements, 
has resulted in villagers having to venture further into the forests to 
meet their daily fuel needs.

In addition to these challenges, climate change is expected to 
significantly impact the living conditions and health of the population, 
with water resources being the most vulnerable (International Monetary 
Fund, Middle East and Central Asia Department, 2023). This will result 
in a reduction in the development of hydropower, which is the main 
source of energy in the country (Global Forest Resources Assessment, 
2020). Given that people in the region depend on tree resources for 
quality water, timber, wood fuel, and food, it is crucial to find alternative 
energy sources and reduce dependency on natural forests as the primary 
source of fuelwood to prevent desertification and land degradation and 
mitigate the adverse impacts of climate change.

In order to propose viable solutions to the complex environmental 
challenges and energy source issues in this region, this study aimed to 
identify the local community’s willingness to participate in forest 
rehabilitation by planting fast-growing tree species for fuelwood 
production to meet the growing demand for fuel. Furthermore, the 
study examined the perceptions of local forest users regarding the 
environmental problems related to forest degradation and the 
challenges in forest management, including complicated lease 
arrangements and livestock. This study mainly focused on questions 
about whether forest users were willing to cultivate fast-growing trees 
and what the locals’ perceptions were regarding environmental 
problems. Additionally, the study determined the potential 
government support and incentives available to local communities by 
asking questions about what incentives the government could 
potentially provide for forest users.

2 Materials and methods

2.1 Study area

The research was conducted in the Nooken district of the Jalalabad 
region, as shown in Figure 1. In Kyrgyzstan, all forests and non-forest 
lands designated for forestry purposes, excluding forests under 
municipal and private ownership, collectively form the State Forest 
Fund. The State Forest Fund in this district covers approximately 
247,342 hectares, yet only 67,011.9 hectares (27%) are covered with 
trees, indicating an uneven distribution. They are situated in a ribbon-
like formation up to 20 km wide in the northeast, below the belt of 
alpine and subalpine meadows. The elevation of the district gradually 
increases from the lower regions, which lie below 1,000 m, to high 
peaks exceeding 4,000 m.

In order to better understand which factors promote farmers’ 
environmental behavior, we selected two case study regions to 
identify similarities and differences in two geographical locations. 
The first study area selected as a forest user, Toskool-Ata, is 
located at 41°12′10″N, 72°41′30″E (Figure  2A). These GPS 
coordinates were received from the local government in charge 
of forest management in the study area. As illustrated in 
Figure 2A, areas closer to settlements exhibit degradation as a 
result of illegal logging and overgrazing, as noted by Beer et al. 
(2008). In Toskool-Ata, there is a population of 2,180 people 
(National Statistic Committee, 2021), living on the lower 
mountain slopes at an altitude of approximately 1,300 m to 
1,800 m a.s.l. Forests in the Toksool-Ata region comprise both 
naturally occurring and human-modified walnut, pistachio, apple 
(Malus Sieversii M. Roem), and other fruit-bearing tree species 
distributed in different types of forests (Table 1). These forests 
are considered a biodiversity hotspot of international importance 
and have a special regime of use. The area has favorable agro-
climatic conditions, with up to 850–1,200 mm of precipitation per 
year and an average temperature of 20.5°C in July and 3.1°C in 
January. The region’s natural resources, including agriculture and 
walnut collection, are important sources of income for local 
households, along with pasture-based livestock. The usability of 
pastures depends on altitude, exposure, and water sources.  
Wood and coal are the main sources of energy for cooking 
and heating.

Toskool-Ata leshoz, a state forest enterprise that is responsible 
for the protection and management of forests and state-owned 
non-forested land located on leshoz territory in the Kyrgyz 
Republic, was established on 12 March 1997, under Decree No. 142 
of the Government of the Kyrgyz Republic. It is located on a single 
massif, stretching 37 km from north to south and 21 km from west 
to east. The total area of Toskool-Ata leshoz is 71,723.3 hectares, of 
which 37,501 hectares (53%) are forests (Table 2). As a government 
body, the leshoz is responsible for implementing forest policies in 
line with the Forest Code, with the aims of protecting the forest 
resources, carrying out reforestation and afforestation, and 
enhancing the quality of life for the local population (Forest 
Service of Kyrgyz Republic, 2021).

For comparison with Toskool-Ata, Arimdzhan (41°02′07.0”N, 
72°34′55.5″E) was chosen as a sample area representing non-forest 
users (Figure 2B). Arimdzhan has a population of 2,141, with most 
individuals engaged in agricultural activities.
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2.2 Data collection

Survey questionnaires were used to gather data on forest loss due 
to illegal harvesting of fuelwood and also to investigate government 
support and incentives for local communities to participate in forest 
rehabilitation. Respondents included forest-user households, 
non-forest-user households, and central and local government 

officials working in the forestry sector (Table  3). Separate 
questionnaires were developed for each group and translated into 
local Kyrgyz and Russian languages for better participation. The 
survey questionnaires were pre-tested in the field for verification 
and modifications.

Semi-structured interviews and focus group discussions with 
experts and stakeholders were also conducted during this period. The 

FIGURE 1

Location of the study area (Jalalabad, Kyrgyzstan).

FIGURE 2

Google Earth images of Toskool-Ata (A) and the Arimdzhan region (B).

https://doi.org/10.3389/ffgc.2024.1349842
https://www.frontiersin.org/journals/forests-and-global-change
https://www.frontiersin.org


Zhumasheva et al. 10.3389/ffgc.2024.1349842

Frontiers in Forests and Global Change 04 frontiersin.org

aim of the discussions was to understand issues related to access to 
forest resources, resource use, and recommendations for improving 
resource governance. Considering approximately 400 households in 
the study area, 65 heads of households (13% of total households) were 
interviewed using a simple random sampling based on annual leshoz 
logs of lease agreements from the past year. This produced a selection 
of users who have official permits for the use of forest resources and 
those who do not but still consume them. Sixteen respondents, 
comprising 10 from the central government and 6 from the local 
government, were engaged as a sample to gather policy-related 
information and identify possible incentives for farmers from 
the government.

2.3 Data analysis

This study employs the theory of planned behavior (TPB) to 
examine the factors influencing farmers’ perceptions and behaviors 
regarding tree planting. Developed by Ajzen (1991). TPB is a widely 
utilized behavioral framework that is considered instrumental in 
understanding and predicting farmers’ behaviors related to 
environmental conservation and livestock welfare (Beedell and 
Rehman, 2000). As an extension of the “theory of reasoned action 
model,” TPB offers valuable insights into predicting farmers’ behavior, 
surpassing other socioeconomic variables (Lam, 2006).

Drawing upon questionnaire results, a hypothetical model of 
farmers’ behavior toward tree planting was constructed. The 
questionnaire comprised 12 questions assessing perceptions and 12 
assessing attitudes, predominantly utilizing a “Yes” or “No” scale. 
Additionally, warm-up questions, representing various social 
psychology constructs, were included in interviews to gauge farmers’ 
perceptions, attitudes, and satisfaction.

Discourse analysis was conducted through interviews with the 16 
government officials to explore the types of incentives that the 
government could offer to encourage local forest users to participate 
in forest restoration efforts. Both quantitative and qualitative data were 
edited, numbered, and entered into Statistical Package for Social 
Sciences (SPSS) 23 software. Multiple response questions were 
analyzed for frequencies and percentages. Tables and bar charts/
graphs were used to present different variables and facilitate the results 
of the analysis and interpretation of data in Microsoft Excel.

3 Results

3.1 Demographic characteristics of the 
respondents

3.1.1 Respondents among forest users 
(Toskool-Ata)

The number of respondents from the forest users was 31, which 
consisted of 54.9% men and 45.1% women (Table 4). Age groups 
included 25.8% aged 40–49, 19.3% for both 30–39 and over 60, and 
16.1% aged 50–59. Respondent incomes ranged from 1,000 to over 
20,000 KGS (equivalent to USD 11–229). Most households near 
forests had low incomes (15,000 KGS or less, equivalent to USD 172), 
compared to Kyrgyzstan’s per capita income of USD 1,323 (World 
Bank, 2020). Household heads were, on average, under 45.7 years old 
and had a high school education. Approximately 71% of forest users 
had only a high school education, while 29% held university degrees. 
As shown in Table 4, 45.1% of respondents had 5–6 family members, 
and 22.5% had 7–8 family members living together. All respondents 
reported full involvement in forest-related activities to support their 
livelihoods. The overall average landholding was approximately 2.8 
hectares per household.

3.1.2 Respondents among non-forest users 
(Arimdzhan)

The number of respondents from non-forest users was 34. Among 
non-forest users, 61.7% were women and 38.3% were men (Table 5). Age 
groups included 20.5% aged 40–49, 23.5% aged 30–39, 17.6% over 60, and 
26.4% aged 50–59. While 47% were government employees, all had 

TABLE 1 Distribution of types of forests.

S/N Types of forests Area (ha)

1 Walnut (Juglans regia L.) forest 2861.1

2 Pistachio (Pistacia vera L.) forest 38659.1

3 Almond (Amygdalus communis L.) forests 346.6

4 Protected fruit forests 346.6

7 Juniper (Juníperus) forest 6388.8

8 Erosion control forests 23467.7

9 Other trees 23467.7

Total 71,723,3

Source: Toskool-Ata leshoz (state forest enterprise).

TABLE 2 Forest land category in the study area.

Land 
category

Hectares Tenured 
land

% Of 
used 
land

Number 
of renters 
(tenure)

Forest land covered 

with tree

37,501 2,066.38 5.5 550

Irrigated arable land 21.1 6.45 30.6 21

Rainfed arable land 460.2 101 21.9 85

Hayfield 485 122.5 25.3 23

Pasture land 24,043.9 12,019.5 50 159

Gardens, vineyards 84.5 11.9 14.1 10

Homestead 465.2

Roads 38.1

Water 28.7

Other types of land 

(rocks etc.)

8,595.6

Total 71,723.3

Source: Toskool-Ata leshoz (state forest enterprise).

TABLE 3 Number of respondents surveyed in this study.

Division N % Among respondents

Central government 10 12.3

Local government 6 7.4

Forest-user household 31 38.2

Non-forest-user household 34 41.9
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agricultural lands and derived income from them. Respondents’ income 
ranged from 10,000 to over 100,000 KGS (equivalent to USD 115–1,145). 
In terms of education, 38.2% graduated from high school, and 58.8% held 
university degrees. As for family size, 55.8% had 5–6 members, 22.5% had 
3–4 members, and 17.6% had 7–8 members living together.

3.1.3 Respondents among central and local 
government officials

A total of 16 government officials participated in the sampling, 
including officials from both central and local government institutions. 
Among the central government officials, 30% were women and 70% 
were men (Table 6). Their working periods were distributed as 40% 

with 5–10 years of experience, 30% with over 10 years, and 30% with 
1 year or less. In contrast, local government officials were all men 
(Table 7), and their working periods were divided as 50% with over 
10 years, 33.3% with 5–10 years, and 16.6% with 1 year or less.

3.2 Forest use of local communities for 
economy and fuelwood

The primary economic activity among forest users predominantly 
involved the collection of nut fruits from the forests, whereas 
non-forest users overwhelmingly relied on agriculture, constituting 

TABLE 4 Socioeconomic characteristics of the respondents for forest users.

Variables (n  =  31) Frequency Percent (%) Mean SD Min. Max.

Gender

Men 17 54.9

Women 14 45.1

Age group 45.7 10.9 28 63

20–29 2 6.5

30–39 6 19.4

40–49 10 32.3

50–59 7 22.6

≥60 6 19.4

Level of education

High school 22 71

Greater than or equal to university 9 29

Household size 5.36 1.6 1 8

1–2 1 3.2

3–4 3 9.7

5–6 14 45.2

7–8 7 22.6

N/A 6 19.4

Income level (Kyrgyzstan Som, KGS) 14,417.2 12,981.5 3,800 75,000

1,000–5,000 4 12.9

5,001–10,000 7 22.6

10,001–15,000 10 32.3

15,001–20,000 5 16.1

20,001–25,000 2 6.5

75,000 and over 1 3.2

N/A 2 6.5

Farm size category 2.8 1.4 1 5

≤1 ha 11 35.5

2 ha 5 16.1

3 ha 5 16.1

≥4 ha 10 32.3

Lease period 21.7 18.8 5 50

≤5 years 15 48

≤25 years 8 26

≤50 years 8 26
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100% of their main economic activity. Within the forest user group, a 
significant majority, accounting for 74.2% of respondents, highlighted 
walnut or pistachio collection as their primary income source 
(Figure 3), indicating a substantial dependency on forest products 
within the study area.

Among forest users, a significant proportion, comprising 90.3% of 
respondents, reported utilizing wood for heating and cooking purposes 
(Figure  4). Of these, 48.4% stated that they source wood from the 
nearest state forests, while 38.7% indicated collecting wood from their 

leased forest lands, and 3.2% acquired it from the market. In contrast, 
respondents among non-forest users mentioned a practice of blending 
wood with coal and cotton stem, a proportion notably higher than 
households in non-forest areas, which stands at approximately 20.5%.

Both forest users and non-forest users have expressed concerns 
about the diminishing availability of fuelwood in the area over time, 
attributing this trend to deforestation. According to farmers, 
deforestation primarily stems from overgrazing and inadequate 
livestock management practices. This indicates a worrying cycle where 

TABLE 5 Socioeconomic characteristics of the respondents for non-forest users.

Variables (n  =  34) Frequency Percent (%) Mean SD Min. Max.

Gender

Men 13 38.3

Women 21 61.7

Age group 47.3 13.3 27 68

20–29 4 11.8

30–39 8 23.5

40–49 7 20.6

50–59 9 26.5

≥60 6 17.6

Level of education

High school 14 41.1

Greater than or equal to university 20 58.9

Household size 5.05 1.4 2 8

1–2 2 5.9

3–4 7 20.6

5–6 19 55.9

7–8 6 17.6

≥9 0 0.0

Income level (Kyrgyzstan Som, KGS) 48,789.2 3,9437.8 6,000 140,000

N/A 6 17.6

5,000–10,000 4 11.8

10,001–15,000 6 17.6

15,001–20,000 3 8.8

50,000–100,000 11 2.9

120,000 and over 2 35.3

TABLE 6 Gender, periods of working, and residence of interviewees in the central government.

Variables (n  =  10) Frequency Percent (%) Mean SD Min. Max.

Gender

Men 7 70

Women 3 30

Working period 16.1 17.3 1 29

≤1 year 3 30

5–10 years 4 40

≥10 years 3 30
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fuelwood collection and overgrazing contribute to the degradation of 
forest resources in state forests.

The survey findings highlight that a majority of fuelwood 
consumption occurs on people’s leased forest lands or nearby forests, 
where they typically gather wood from dead shrubs or nut-fruit trees. 
However, it is noted that the availability of dead wood is declining, and 
people cannot rely on it consistently every year (Gottschling and 
Lazkov, 2005). Comparatively, among households in forest-user areas, 
only 9.7% resort to using coal for heating and cooking, sourced from 
the local market (refer to Figure  4). Respondents attribute their 
preference for fuelwood over alternative energy sources to the lack of 
viable alternatives (World Bank, 2019).

3.3 Perception of local people on 
challenges and capacity building in forest 
use

3.3.1 Perception of environmental problems
Respondents also displayed a clear understanding of the ecological 

challenges facing the area, with deforestation emerging as the primary 

concern. Among forest users, a notable proportion (48.8%) identified 
forest degradation as the main problem (see Figure 5), while among 
non-forest user farmers, 52.9% cited water shortage as the primary 
ecological issue. This discrepancy can be  attributed to their main 
activity, which is agriculture. During interviews, an overwhelming 
majority of respondents (87.1%) identified overgrazing as the primary 
driver of deforestation. In contrast, only a minority (12.9%) considered 
fuelwood collection as the secondary cause of deforestation in the 
study area.

3.3.2 Growing livestock in the study area
Interviewees emphasized the need for fences on their leased forest 

land because cattle and other livestock from other households enter 
the forest land and eat all the young vegetation (Levy Bridges, The 
World Organization, 2022). This is one reason why households do not 
want to plant trees on their lands.

3.3.3 Willingness of local people to increase 
forest land and capacity building

Juldashev and Messerli (2000) identified a major challenge 
impeding agroforestry adoption in Kyrgyzstan as the perception by 

TABLE 7 Gender, periods of working, and residence of interviewees in the local government.

Variables (n  =  6) Frequency Percent (%) Mean SD Min. Max.

Gender

Men 6 100

Women 0 0

Working period 31.5 15.5 6 44

≤1 year 1 16.7

5–10 years 2 33.3

≥10 years 3 50

Years lived in the area 58.1 11.2 36 68

36 years 1 16.7

≥60 years 5 83.3

FIGURE 3

Main source of income for both forest users and non-forest users.
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farmers that it would lead to the loss of valuable arable land and deprive 
the farmers of other subsistence agricultural opportunities. However, it 
was identified through the interview that 74.1% of households are 
willing to plant trees on their land in order to meet their own fuelwood 
demand if the government can support temporary fencing. Through the 
survey, it was also identified that local people are not aware of 
management through planting mixed tree species (Table 8). Most local 
communities during the interview showed their interest in learning if 
the government can provide capacity-building activities in order to 
enhance the protection status of natural forests and increase the income 
of dependent communities. Walnut and pistachio are commonly 
harvested from the forest; however, planting fast-growing tree species 
such as Populus can be integrated into farming systems around the 
forest, to provide alternative sources for fuelwood. Furthermore, fast-
growing Populus mitigate the negative effects of droughts by absorbing 
groundwater with its deep roots (Djanibekov et al., 2013).

3.3.4 Satisfaction with the forest lease policy
In order to understand the challenges, through a satisfaction 

interview on forest lease policy, it was identified that 61.3% of 
respondents were satisfied, while 38.7% had various challenges, 
including changes in the forest lease policy (Table 9). A total of 62% 
of respondents indicated that the forest lease process became 
complicated, and 61.3% answered that they were not satisfied with the 
support from the government.

Following a series of interviews with local forest users, it became 
evident that the majority of community members are generally aware 
of the arrangements in place for accessing forest resources. However, 
recent policy changes have left many households unaware of their 
rights, including the legal and financial aspects, as well as the 
management of forest lands.

During interviews, several respondents expressed frustration with 
the allocation of forest lands by the leshoz (forest management 

FIGURE 4

Main source of heat for households in forest users.

FIGURE 5

Perception of local environmental problems.
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authority) to individuals who do not reside in the study area and do 
not actively utilize the leased forest land, despite the significant 
reliance of local residents on these resources for their livelihoods. It 
was noted that leshoz management possesses considerable discretion 
in simplifying lease procedures, leading to dissatisfaction among the 
local population.

A total of 70% of respondents among central government officials 
acknowledged the necessity for a new or modified policy regarding 
forest land tenure. These observations align with broader economic 
expectations and highlight the need for further research to assess the 
impact of improved forest tenure. We anticipate similar findings from 
research in Toskool-Ata, providing additional insights into the effects 
of enhanced forest tenure policies.

Traditionally, in addition to livestock production, haymaking and 
walnut harvesting were the main sources of income in these walnut 
forests (Rehnus et al., 2013) Investigation through interviews showed 
that the economic performance of haymaking surpassed that of 
agricultural crops due to lower inputs such as labor costs.

Due to the lack of budget in the government, only 6.3% of all 
government officials indicated the possibility of fencing from the 
government (Table 10).

4 Discussion

4.1 Benefits and impact of forests on the 
socio-economy of the local people

Forest resources are recognized as readily available and valuable 
assets that can be  harnessed in the battle against rural poverty 
(Fischman, 2012). The distinctive nut-fruit forests found in 
Toskool-Ata exemplify the multifunctional utilization of forests. These 
forests play a significant role in income generation, offering substantial 
benefits with low labor input and underscoring the importance of nut 
crops due to their high market value (FAO, 2016). For instance, walnut 

trees have the potential to significantly alleviate poverty, but it might 
take approximately 20 years to fully realize the benefits unless fast-
growing tree species are planted alongside them (Hardy et al., 2018). 
Promoting the economic cultivation of local and endemic cultivars 
presents viable in situ conservation options for preserving genetic 
diversity as well.

4.2 Perception of local people on local 
forest-related problems

Farmers who are non-forest users are not familiar with the range 
of ecosystem services provided and thus have a low perceived value of 
this land use. The crucial role of forests is mainly recognized by local 
farmers living near forests, and 48.8% of all respondents indicated that 
the main ecological problem in the area is deforestation. The lack of 
perception about various management possibilities in Kyrgyzstan can 
be  explained by the fact that policies were shaped by Soviet 
Union strategies.

4.3 Willingness to grow fast-growing tree 
species in order to meet the demand for 
fuelwood through agroforestry or 
agrosilviculture

Planting trees provides goods and ecosystem services, offering 
numerous advantages not only at the household level but also at 
the village, country, regional, and global levels. These positive 
impacts are full-value public goods, contributing to food security 
and income of the rural population, and should be regarded as 
such Feyisa (2017). Farmers are willing to plant trees since they 
understand the added value of goods and services, which can 
increase their financial value (Fleming et al., 2019).

4.4 Challenges in long-term forest land 
lease/tenure

The majority of the people interviewed indicated that they not 
only feel insecure leasing the forest lands but there are also more cases 
of rich people who do not use forests or live nearby leasing forests for 
the long term. However, they do not do any activities on those lands. 
When farmers are certain about their land possession, they will 
be more willing to make long-term investments, such as agroforestry 
(Djanybekov et al., 2015).

Fencing around the seedling within pastures would prevent 
livestock from damaging forests and increase its chances of growing. 

TABLE 8 Questions and responses to interview questions from forest-
user household.

S/N Interview question Yes No

1
Do you want to increase forest land through lease/

tenure?
74.1 25.9

2 Do you know well borders of your leased land? 90.3 9.7

3 Do you collect wood from your leased land? 83.9 16.1

4 Do you use irrigation in your leased land? 35.5 64.5

5 Are you planning continuously lease land? 83.9 16.1

6 Do you know agroforestry/agrosilvopasture? 16.1 83.9

TABLE 9 Questions of satisfaction interview on forest lease policy.

S/N Interview question Yes No

1 Are you satisfied with the forestland lease process? 61.3 38.7

2 Does forestland lease process simple? 38.0 62.0

3 Are you satisfied with the support from the 

government?

42.0
58.0

4 Are you satisfied with your land use rights? 38.7 61.3

5 Is forestland fee expensive? 71.0 29.0

TABLE 10 Percentage of response for possible incentives from the 
government.

What are the possible 
incentives? (n  =  16)

Frequency Percent (%)

Planting trees instead of lease fee 11 68.8

Provide loan for planting 1 6.3

Fencing 1 6.3

None 3 18.8
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The lack of natural regeneration within pastures might cause a 
decrease in the overall tree cover and should therefore be brought to 
the attention of local authorities and organizations (Chamayou, 2011).

4.5 Possible supports or incentives for local 
communities

National and local incentives are essential to realizing the 
environmental and economic potential of agroforestry and its 
contribution to sustainable development in the Central Asian 
Countries (CACs). The role of the state is important in the 
development of multifunctional forest management (Fisher et  al., 
2004) in Kyrgyzstan. In particular, a change in the legal status of land 
rights is essential. Land and income tax exemptions may be considered 
to raise the financial attractiveness of agroforestry in the beginning 
(Norris, 2008). Local support is required to cover initial investments 
and attract farmers for such land use (Djanybekov et al., 2015). In 
order to make forestry healthy and sustainable, technical, financial, 
organizational, educational, and promotional activities are required.

This study posits that the development of incentive-based policies 
or enhancements to existing policies, such as offering incentives to 
forest land users for activities such as tree planting in lieu of lease fee 
payments, could lead to an increase in public goods derived from forest 
resources (Bruce et al., 2010). Given budget constraints, the government 
may face challenges in providing additional payments as incentives for 
local forest land users. However, offering the option to plant trees 
instead of paying lease or tenure fees could serve as a mutually beneficial 
solution for both local communities and the government.

5 Conclusion

The pivotal role of forests is widely acknowledged by local farmers 
residing in proximity to forested areas, with 48.8% of respondents 
highlighting deforestation as the primary ecological concern in the 
region. However, due to the absence of alternative energy sources, 
households are compelled to gather fuelwood from forests. Additionally, 
livestock grazing within forest lands contributes to vegetation depletion, 
exacerbating forest degradation. The reliance of local communities on 
natural vegetation for shelter further underscores their inability to fence 
leased land due to budget constraints.

This study examined constraints and opportunities for adopting 
agroforestry practices in the Kyrgyz Republic, utilizing a 
co-evolutionary socio-ecological systems framework. The framework 
facilitated the development of guiding questions, semi-structured 
interviews, and field observations. The findings regarding household 
characteristics revealed a significant dependence on local natural 
resources, particularly tree fruits. Given changing climatic conditions, 
the productivity of walnut forests will be pivotal for resilience.

These findings hold relevance within the global context, as there 
is increasing attention and support for adopting an ecosystem 
approach to rehabilitation and ecosystem restoration, particularly 
through tree planting. Moreover, this research sheds light on the 
necessity of addressing farmers’ concerns when devising strategies to 
promote environmentally friendly practices.

The study underscores that farmers’ awareness and satisfaction 
with forest land lease policies significantly influence their perceptions. 
Policymakers can leverage drivers of attitudes and perceived 

behavioral control to steer farmers’ intentions and behaviors toward 
tree planting for forest restoration. Furthermore, the study reveals that 
secure land tenure positively impacts farmers’ forest plantation 
activities and investments, suggesting that government incentives can 
motivate households to invest more in silviculture.

The preferred government incentive for tree planting, as indicated 
by respondents, is the fencing of forest lands. However, barriers such 
as past experiences, lack of knowledge, and inconsistent interpretation 
of legal rules hinder environmentally friendly behavior among 
farmers. To address these barriers, this study offers a novel 
contribution by elucidating the underlying values shaping perceptions 
of agroforestry.

Policy implications suggest that granting increased freehold land 
tenure could stimulate forest plantation establishment by farmers. 
Secured land rights conducive to plantation establishment may 
motivate more farmers to participate in such initiatives. Recognizing 
the values driving behavior is foundational for tailoring future 
approaches to increase agroforestry adoption.

In conclusion, this study suggests that under current conditions, 
market development for forest plantations can be successful and offer 
commodity benefits to landowners, consumers, and the country. 
Expanding similar analyses to other countries with varying political 
and economic circumstances would further validate the robustness of 
the study’s findings.
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