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Abstract: Community forestry is a strategy in which communities are, to some degree, responsible
for managing the forests, using a more participatory approach to replace the traditional top-down
model. Various forms of policies and governance have been developed to balance goals to ensure the
community’s socioeconomic resilience and the landscape’s biological sustainability. The reinvestment
of community forest (CF) income back into forest regeneration is not well documented, and there
is a lack of research comparing forest income to the costs associated with forest regeneration. This
research examines how changes in timber income and forest-regeneration costs affected CF social
and ecological viability. We conducted expert elicitation interviews for CFs (n = 33) under three
zones of management in Chitwan, Nepal (Zone 1: buffer zone, Zone 2: forest corridor, and Zone
3: community forest). To examine how CFs differ financially, we asked questions regarding timber
income and forest-regeneration expenditures and then posed 22 questions regarding socioeconomic
and biological aspects of the CF. Finally, a Kruskal–Wallis rank-sum test was performed to determine
whether there were statistically significant differences in perceptions between groups, including
zone, timber income (high, medium, low), and forest-regeneration expenditures (high, medium,
low). The amount of income from timber had a substantial impact on the communities’ biological
benefits and financial stability. Lower timber-income areas were thought to be less economically
stable, lack the resources to enforce rules and regulations necessary to meet the CF’s socioeconomic
or biological goals, and place more significant restrictions on the amount of wood members can
harvest from the forest. Communities that spent less money on forest regeneration reported poorer
levels of forest regeneration, economic sustainability, and community rights. Our research shows that
community-forest user groups in the Chitwan district have a significant income and expenditure gap
between their forests’ biological and socioeconomic advantages and resilience.

Keywords: community forest; timber income; forest-regeneration expenditures

1. Introduction

Community forests (CF) are widely regarded as the primary mechanism for strength-
ening community-management capacity in communal areas and promoting local economic
development in an environmentally friendly way [1]. The primary objective of this mecha-
nism of forest management is to create an environment where residents can work coopera-
tively to sustainably extract the forest’s resources while preserving the area’s biodiversity
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and environment [2]. Assessments of CF have been hindered by a lack of research connect-
ing CF to socioeconomic or biological sustainability and a lack of measures for achieving
good governance [3].

Community forestry has existed for 30 years in Nepal, and during that time, it has
faced the challenge of establishing institutions that manage common property resources
effectively. In the 1990s, the government decided to shift from centralized forest manage-
ment to community-forest user-group (CFUG) initiatives [4,5]. The CFUG is responsible for
establishing rules and regulations for managing the forest, ensuring compliance with these
rules and regulations, collecting revenues generated from forest-management activities, and
allocating the revenues back to the community in the form of benefits and services [6]. The
government has given community-forest, leasehold, and collaborative-forestry organiza-
tions (CFUGs) control over 2.4 million acres of land in Nepal, or about 38% of the country’s
total forest area [7]. Although CF management normally occurs at the local level, a national
legal and institutional framework provides monitoring and governance of the forests and
facilitates the formulation of sustainable forest-management plans [8]. CFUGs, according
to the Third Revised Guidelines for the Community Forestry Development Program (2014),
should invest at least 25% of their income in forest conservation and sustainable use and
another 40% in community development [9]. Numerous studies that examined the income
and spending of CFUGs for pro-poor advocacy discovered that, on average, they did spend
a sizeable portion (40–80%) of their funds on neighborhood improvement initiatives and
that the objectives for rural development derived from CFUG governance were being
achieved [10–13]. Nevertheless, studies have highlighted social disparities, inequities,
and biases against poorer CFUG members from benefiting from CFs [14–16], despite the
evidence that suggests that poverty-reduction strategies also reduce dependency on the
environment [17]. Redistribution of CFUG income is contentious and poorly documented
due to a lack of research on income and expenditure patterns.

Communities do not always perceive CF regulations as a coherent national policy and
view them through the lens of the provincial policies that regulate the sustainable man-
agement of each CF. This perceived lack of coherence can be an obstacle to implementing
government policies at the local level because they make it difficult for the stakeholders
to understand the objectives of the policies and the benefits that they can provide to the
community. The buffer-zone community forests (BZCFs) are part of protected areas that
receive a portion of the National Park revenues for distribution to local communities. For
BZCFs, there is a lack of specific policy or regulatory guidelines, followed by a mismatch
between the practices and rules of the buffer zone, the BZCFs, and the protected areas,
where management and authority are frequently viewed as discretionary among several
institutions [18].

Each CF establishes its policies and extraction rules in consultation with the Depart-
ment of Forestry state forest technicians, or for BZCFs, the National Park’s overall direction.
Numerous factors influence the income and investment patterns of CFs, including the
number of households, the size of the forest, the species composition, the diversity and pro-
ductivity of the forest, the availability of markets, the rural–urban context, the community’s
reliance on forest resources, and the innovation of the CFUG in developing and marketing
its products [8,13]. The CF program’s biological and socioeconomic objectives may be more
challenging to achieve, given the variability of income sources derived from the forest.
Factors like the presence of high-value timber species as well as CFUG age and size have
been found to have a significant impact on the distribution of profits and funding for public
services in CFs [19], as well as the rigidity of the management regime [20]. Even among
CFUGs located in the same districts, there is a substantial disparity in income [13,21]. There
is also increasing pressure for forest products such as timber and firewood as populations
in certain areas increase, where conflicts between sustainable management of the forest
and community demands have arisen. The lack of research comparing forest income to
forest regeneration thus renders it challenging to study these variations on the ground,
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and it is unclear how much of the CFUG’s earnings are reinvested into forest regeneration
or restoration.

Numerous scientific studies have demonstrated that CFs can enhance forest conditions
through sustainable forest management [22–30] and have found that household-level
income from CFs is sustainable [31]. Recently, there have been sustainability assessments
conducted among CFUGS in Nepal, including the 3L causative-benchmarking model
that can help assess how well the CFs can meet performance targets by evaluating how
three “layers” of public-policy goals, socioeconomic theories, and criteria and indicators
interact [8]. Several studies have employed social cost–benefit analysis to calculate the
long-term financial effects of forestry policies among diverse CFUG members [32–35].
Internationally, forestry-management sustainability assessments have been conducted,
such as forest certifications that aim to improve governance [36–39]. The local ecological
and social contexts make it hard to evaluate sustainable forest-management indicators in
Nepal because of specific issues like inequitable benefit sharing, cultural diversity, and
income inequality that are often not considered in evaluations [15].

Research on the relationship between forest income and costs of forest regeneration is
scant, and there is little evidence documenting how much CFUG income is reinvested in
forest products. In this context, the goal of this research is to understand the sustainability
of CFs; specifically, we aim to examine whether there are links between CF finance and
perceptions of biological and socioeconomic sustainability. To fill this research gap, we
conducted expert elicitation interviews with CF administrators responsible for implement-
ing the rules and managing finances. We used the Standardized Protocol for Evaluating
Community Conservation Success (SPECC) to evaluate the CF’s ability to meet biological
and socioeconomic objectives [40]. SPECC surveys may shed light on the benefits and re-
silience of CFs between varying levels of timber income and forest-restoration expenditures.
We analyzed data from three forest-management zones in the district of Chitwan, timber
income (low, medium, high), and forest-regeneration income (low, medium, high) on per-
ceptions of biological and socioeconomic factors influencing CFs. We sought to understand
whether there were significant differences in socioecological perceptions among CFUGs
with different levels of income and expenditures.

2. Materials and Methods
2.1. Community Forest Governance in Nepal

The Nepali government introduced the Forest Nationalization Act of 1957, which
transferred forest ownership from landlords to the government [16]. However, this law was
largely unsuccessful because it restricted local people’s access to forest resources, causing
widespread protests and forest degradation [41]. After several iterations of unsuccess-
ful Forest Acts, the government decided to decentralize government control of forests,
transitioning to CFUG programs. The decentralization was finalized and implemented
under the Master Plan for Forestry Sector in 1989 and Nepal’s Forest Act 1993 [4,5]. This
divided the management of all the forests and corridors outside the protected areas under
five regimes, including leasehold forest, community forest, religious forest, protected for-
est, and government-managed forest [5]. By 2020, approximately 38% of Nepal’s forests
had been transferred to community-based regimes, primarily under community forest,
leasehold, and collaborative forestry management. As a result, ~22,226 CFUGs manage
2.4 million hectares of forest, which have involved around 2.91 million households [7]. The
decentralization of forests in the protected areas of the Terai arose from an amendment
called the Buffer Zone Act of 1993 to the 1973 National Parks and Wildlife Conservation
Act, where the buffer zone was formerly owned by the Department of Forestry [42]. The
forest areas adjacent to Royal Chitwan National Park were then divided into state-owned
forests, buffer-zone forests, and buffer-zone community forests (BZCF), which receive a
share of the park’s revenue for sustainable forest management [43]. The CFUG program
has made substantial progress in achieving its objectives, generating significant impacts on
forest management, livelihood improvements, and community improvement. According
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to a recent study, CFUGs have achieved reduced deforestation and forest degradation in
their direct management areas [25].

The Nepali constitution gave national-forest rights to provincial governments to adapt
national policies to their conditions and needs. The provinces are still subordinate to the
national government in policies but not operations [8]. Democratically formed CFUGs
can register with any Division Forest Offices (DFOs) housed within provincial ministries
responsible for forest and environmental management. A CFUG is made up of a group of
households, ranging from a few hundred to a few thousand; these households register with
the corresponding DFO and then vote to establish an executive committee. The executive
committee is then responsible for making rules about the extraction and distribution of
forest products [41]. It is required that DFO technicians help CFUGs create a 5–10-year
forest-management plan (FMP) that inventories forest resources for sustainable manage-
ment. The guideline for the required inventory was issued in 2000, called “Guideline for
Inventory of Community Forestry,” which is thought to contribute to a large power gap
between forest bureaucrats and CF users [41,43]. More recently, the 2015 Nepali Consti-
tution elected three layers of government (federal, provincial, and local), and the Forest
Act of 2019 has been redistributing forest-governance authority across federal, provincial,
and local governments. This act delegates CFUG autonomy to provincial governments and
gives local governments more power to govern [41].

2.2. Study Area

Chitwan District is located in the mid-western region of Nepal. We were able to
sample 33 CFs within three zones (Figure 1). Zone 1 covers the buffer-zone community
forests managed by the Department of National Parks and Wildlife Conservation, mainly
within the Barandabhar Forest Corridor and Tiger Rhino Conservation Area (n = 9). Zone
2 covers community forests within the northern area of the Barandabhar Forest Corridor
and Tiger Rhino Conservation Area managed by the Department of Forestry, which is
entirely outside of the buffer zone (n = 14). Zone 3 is community forest managed solely
by the Department of Forestry (n = 10), outside of the buffer zone and Barandabhar Forest
Corridor (Appendix A Table A1). The forests are primarily sal (Shorea robustea) and mixed
sal forests.

Chitwan National Park (CNP) covers an area of about 932 km2, making it one of the
largest national parks in Asia. It was declared a UNESCO World Heritage Site in 1984
due to its outstanding biodiversity and cultural significance. The Chitwan District Buffer
Zone is a protected area of around 750 km2 in the northern part of Chitwan National
Park. The buffer zone protects the area’s natural resources from unwanted encroachment
and encourages environmentally friendly and culturally respectful tourism. A substantial
portion of the CNP’s park revenue is allocated to the buffer-zone communities and user
groups [44]. The buffer zone also allows the local communities to benefit from community
forestry, providing employment and income for local people. In this study, we evaluated
a 66 km2 section of the Baghmara buffer zone (Zone 1), which is located in the northern
portion of the CNP buffer zone.

The Barandabhar Forest Corridor is a 161 km2 forested area between the Chitwan Na-
tional Park buffer zone and the Mahabharata mountain range. Since the 1950s, the area had
been subjected to widespread deforestation, rapid population growth, and unprecedented
development pressure. The Barandabhar forest corridor includes part of the CNP buffer
zone (Zone 1) and a large area north of the buffer zone that we designate as Zone 2 (a 91 km2

subset of the forest corridor that is outside of the buffer zone). This area was designated as
a Tiger Rhino Conservation Area by the National Trust for Nature Conservation, which
was funded by the Global Environment Facility and supported by the United Nations
Development Programme [42]. Animals of several endangered species, such as the Bengal
tiger (Panthera Tigris) and the one-horned rhinoceros (Rhinoceros unicornus), inhabit the
study area.
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The final zone of our study was outside of the Baghmara buffer zone and the Barandab-
har Forest Corridor, a separate CF area (Zone 3) is a 55 km2 area and was a former recipient
of Reducing Emissions from Deforestation and Forest Degradation (REDD+) funding. The
REDD+ program was started by the United Nations Framework Convention on Climate
Change in an area called the Kayer Khola watershed. In the watershed, CF offices were
formerly paid from 2006–2014 for REDD+ payments for ecosystem services to halt forest
degradation and improve carbon stocks [34,45–48]. Several CFUGs received seed grants
to launch and implement pilot projects in exchange for reducing deforestation and forest
degradation. This was funded by the Government of Norway and supported by three
influential non-governmental organizations (NGOs)—the International Centre for Inte-
grated Mountain Development (ICIMOD), the Asia Network for Sustainable Agriculture
and Bioresources (ANSAB), and the Federation of Community Forestry Users, Nepal [44].

These three zones, which encompass CFs under different management structures
and funding sources, were included in our study to identify potential reasons that would
affect the timber income and forest-regeneration expenditures, which would be significant
indicators of meeting biological- and socioeconomic-sustainability goals. We also wanted
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to see how the timber income and forest-regeneration spending may differ between these
management zones and whether there were significant differences in their perceptions of
meeting sustainability objectives.

2.3. Questionnaire Design and Survey Administration

As stated earlier, the goal of this study was to assess whether and how CF income
affects social and environmental sustainability—particularly whether and how forest-
regeneration expenditures may be linked to CF income. Our methods are based on the
evaluation criteria Standardized Protocol for Evaluating Community Conservation Suc-
cess (SPECC), incorporating a comprehensive analysis of socioeconomic and biological
benefits and resilience [40]. These evaluation criteria were reworded, and supplementary
questions were added to address forest regeneration, organizational involvement, member
benefits, and desired outcomes that were specific to our research questions and focused
on community forestry. Local researchers developed a set of locally identified indicators
and criteria to assess sustainable CF management, which were also considered to meet
our goals [49]. During our SPECC interviews, we asked broad exploratory questions to
comprehend the effects of forest management on member benefits and outcomes, outside or-
ganizations collaborating with the CF, socioecological perceptions, financial arrangements,
and forest-product extraction.

Fieldwork took place from April to June 2022 and involved interviewing the CF
offices (Appendix A Table A1), which were interviewed with 22 questions. The questions
sought information about timber income, forest-regeneration finances, and socioecological
perceptions in four main categories: biological benefits, biological resilience, socioeconomic
benefits, and socioeconomic resilience, as well as linkages among socioeconomic and
biological factors (Appendix A Table A2: questions and Appendix A Table A3: responses).
Interviews were conducted with the local administrative staff and took roughly one hour
to complete.

2.4. Analysis

The Kruskal–Wallis rank-sum test was used to analyze potential differences in each
zone (Zone 1, Zone 2, Zone 3), different levels of timber income (low, medium, high), and
forest regeneration (low, medium, high). This test does not require assumptions regarding
the normal distribution of the data and, thus, was appropriate for this research. Bar graphs
were used to show how perceptions of sustainability differ between zones, varying levels
of forest-regeneration spending, and timber income.

In our study, 33 CFs from three separate zones were located within our study area
(Zone 1: buffer zone, Zone 2: forest corridor, Zone 3: community forest). The CF office
administrative groups reported their income from timber and the amount spent on forest
regeneration, which were grouped into three groups (low, medium, and high) for analysis.
Forest-regeneration spending was grouped into three bins within increments of NPR
150,000, which also divided the CFUG observations relatively evenly into “low” (NPR
0–150,000, 14 CFUGs), “medium” (NPR 150,000–300,000, 7 CFUGs), and “high” (NPR
300,000–2,625,000, 10 CFUGs). Timber income was grouped into three bins with increments
of NPR ~1,000,000, seeking to divide the CFUG observations relatively evenly into “low”
(NPR 80,000–1,200,000, 14 CFUGs), “medium” (NPR 1,200,000–2,000,000, 10 CFUGs), and
”high” (NPR 2,000,000–14,300,000, 9 CFUGs). The Kruskal–Wallis test was performed using
the stats package in the R program.

3. Results

Within our study area, 33 CF offices were examined, and the responses to our questions
ranged widely (Table 1). The CFUGs were formed between 1983 and 2011 with an average
of ~1200 households (Zone 1: buffer zone, 1385; Zone 2: forest corridor, 1502; Zone 3: CF
zone, 599). Responses to questions about perceptions were ranked with a Likert scale (1–4)
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(Appendix A Table A3); other responses mainly consisted of only two responses and were
simplified from a Likert scale to binary (0, 1).

Table 1. Distribution of data among the variables in the analysis.

Min Max Mean Sd

Members and Organizations

member_benefits 3 7 5 1
Outcomes 4 9 6 1

government_orgs 0 4 1 1
NGO_orgs 0 4 2 1
total_orgs 0 6 3 2

Extraction Rules

firewood_collection (days) 0 365 191 164
timber_collection (cubic meters) 0 60 22 16

Community Forest Finance

timber_income (NPR) 80,000 14,300,000 2,341,818 2,981,693
tourist_income (NPR) 0 6,750,000 585,606 1,293,599

forestregeneration_spending (NPR) 0 2,625,000 468,387 723,653

Biological Benefits

benefits_nature 0 1 0.64 0.49
habitat_quality 2 4 2.87 0.62

trend_mammals 2 6 4.91 1.03

Biological Resilience

forest_regeneration 2 4 3.18 0.53
habitat_integrity 1 4 3.03 1.09

Connectivity 2 4 3.03 0.55
financial_biological 2 4 3.35 0.61
threats_mammals 4 5 4.28 0.46

Socioeconomic Benefits

cultural_diversity 2 4 3.5 0.62
capacity_building 2 4 3.28 0.63

Socioeconomic Resilience

community_rights 2 4 3.1 0.8
benefit_equitability 0 1 0.83 0.38

social_capital 2 4 3.33 0.69
finance_socioeconomic 2 4 3.52 0.57
human_socioeconomic 2 4 3.22 0.71

economic_sustainability 2 4 2.91 0.68

Linkage Mechanisms

Interdependence 0 1 0.24 0.44
invest_conservation 2 4 3.18 0.53

ecological_awareness 2 4 3.18 0.68

When the CF offices were asked about the services and benefits, they offer to their
members, they revealed that all or most of them offer alternative livelihoods (n = 33), paid
employees (n = 30), environmental knowledge (n = 29), and funding (n = 26) (Table 2).

The CF offices identified an improved environment (n = 31) and increased family
self-sufficiency (n = 31) as the primary outcomes they would like to see for their members
(Table 3). Over half of the CF offices reported additional noteworthy benefits, such as better
adult opportunities (education, training, and livelihood) (n = 25), community support
(n = 23), public awareness (n = 23), and improved opportunities for children (n = 19).
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Table 2. Community forests indicated that they offer various services to their members.

Program Benefits # CFUGs

Funding 26

In-kind resources 14

Paid staff 30

Volunteer and volunteer staff 1

Info/feedback 4

Expertise about the environment 29

Community connections 7

Facilitation/leadership 14

Advocacy 10

Alternative livelihood programs 33

Table 3. The reported outcomes that the community forest wants to see for its members.

Outcomes # CFUGs

Improved environment 31

Improved resource sharing 4

Increased knowledge sharing 6

Community support 23

Public awareness 24

Policy, law, and/or regulation 2

Improved communication among members 6

Improved opportunities for adults (education, trainings, livelihood) 25

Improved opportunities for teenagers (education, trainings, livelihood) 12

Improved opportunities for children (education) 19

Improved communication with agencies and organizations concerned with
the community 4

Increased family economic self-sufficiency 31

Additional coordination and referral for other community resources 3

Within the three separate zones of our programs, over 90% of the CF offices indicated
that they had received funding from a conservation program. Four NGOs operate in the
area, including the World Wildlife Fund (WWF), The National Trust for Nature Conserva-
tion (NTNC), the Federation of Community Forestry Users Nepal (FECOFUN), and The
International Center for Integrated Mountain Development (ICIMOD) (Table 4). Several
local government offices provided conservation efforts related to funding for the CF offices,
mainly within our study’s Zone 2: forest corridor zone. The local funding sources include
the District Division Forest office, Municipal office, Bharatpur Metropolitan office, Chitwan
Province office, and Barandabhar committee.

The NGOs in the study area mainly operate programs targeting conservation educa-
tion, climate-change education, biogas-plant installation, training workshops for women’s
empowerment, briquette-making training, and animal-husbandry loans (Table 5).



Sustainability 2023, 15, 6603 9 of 23

Table 4. Community-forest offices in collaboration with local government offices and various NGOs
within the three zones of our study area. Table values represent the number of community forests
that collaborated with each group.

Organization
Zone 1:
Buffer
(n = 9)

Zone 2:
Corridor
(n = 14)

Zone 3:
CF

(n = 10)
Total

(n = 33)

The National Trust for Nature Conservation (NTNC) 9 11 8 28
World Wildlife Fund (WWF) 5 11 4 20

Federation of Community Forestry Users Nepal (FECOFUN) 0 7 8 15
District Division Forest office - 9 2 11

International Center for Integrated Mountain Development
(ICIMOD) 1 1 5 7

Municipal office 1 5 1 7
Bharatpur Metropolitan office 4 2 - 6

Province office 1 3 - 4
Barandabhar committee - 3 - 3
Soil-protection program - - 1 1

Tourism Board - 1 - 1

Table 5. Projects that local NGOs have developed.

Project Buffer Corridor CF Total

Conservation education 7 13 10 30
Climate-change education 5 11 8 24
Biogas-plant installation 4 6 8 18

Training workshop for women’s empowerment 3 7 6 16
Briquette-making training 4 1 1 6
Animal-husbandry loans 0 0 0 0

We explored how CF sustainability might vary across the zones because previous
research highlighted an inconsistency between CFUGs. Characteristics might also vary by
the amount of spending each CF carried out on regeneration activities and the CF’s timber
income. The Kruskal–Wallis rank-sum test results for zone, timber income, and forest-
regeneration spending revealed information about the complex dynamics of socioecological
perceptions on CF management (Table 6).

Table 6. Results for the zone, timber income, and regeneration spending of the Kruskal–Wallis
rank-sum test. Bold indicates significant p-values and underline indicates marginally significant
p-values at the α = 0.05 level.

Zone Regeneration Spending Timber Income

Members and Organizations

Member_benefits 0.576 0.055 0.311
Outcomes 0.684 0.036 0.135

NGO 0.100 0.364 0.147
GovernmentOrgs 0.062 0.937 0.360

TotalOrgs 0.062 0.824 0.247
ConservationProjects 0.268 0.841 0.237

Extraction Rules

firewood_collection 0.129 0.524 0.77
timber_collection 0.000 0.463 0.055
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Table 6. Cont.

Zone Regeneration Spending Timber Income

Community Forest Finance

timber_income 0.024 0.145 -
tourist_income 0.002 0.333 0.921

regeneration_spending 0.789 - 0.006

Biological Benefits

benefits_nature 0.178 0.081 0.032
habitat_quality 0.092 0.191 0.58

trend_mammals 0.001 0.100 0.096

Biological Resilience

forest_regeneration 0.614 0.020 0.003
habitat_integrity 0.001 0.406 0.994

Connectivity 0.263 0.766 0.212
financial_biological 0.946 0.125 0.039
threats_mammals 0.000 0.215 0.317

Socioeconomic Benefits

cultural_diversity 0.366 0.970 0.109
capacity_building 0.125 0.944 0.426

households 0.048 0.001 0.052

Socioeconomic Resilience

community_rights 0.493 0.023 0.367
benefit_equitability 0.348 0.101 0.625

social_capital 0.093 0.253 0.927
finance_socioeconomic 0.190 0.269 0.007

economic_sustainability 0.128 0.003 0.011

Linkage Mechanisms

interdependence 0.389 0.398 0.145
invest_conservation 0.217 0.197 0.482

ecological_awareness 0.709 0.526 0.217

3.1. Zones

There were significant differences in the number of households, extraction rules, and
finances between the different zones (Table 6, Figure 2). In the comparative analysis of
the zones, Zone 1: buffer zone had the lowest timber income, Zone 3: CF had a medium
level, and Zone 2: forest corridor had the highest average mean timber income. The CFUG
community members were not permitted to take as much timber out of Zone 1 for building
purposes, and the CF offices extracted a lower timber income but a significantly higher
income from tourism.

Zone 1 generally reported high biological diversity, whereas Zone 3 had a lower per-
ceived level of diversity and an overall perceived lack of rare, vulnerable, or functionally
diverse species. As a result, the perception of habitat integrity was significantly different
between the two zones. Additionally, Zone 1 and Zone 2 reported stable or increasing mam-
mal populations and a reduction in the severity of threats to mammals. In contrast, Zone
3 reported a lack of knowledge regarding the trend of mammal populations and threats
to mammal populations. Finally, Zone 2 was shown to have slightly more organizations
involved in the CFUGs, mainly from government involvement (p = 0.062), when compared
to the other two zones.
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3.2. CFUG Income and Expenditures

Timber income was the most prominent income source for the CFUGs, which ac-
counted for 78% of the annual income for our sample of 33 CFUGs. Tourism was also
a prominent income source, comprising 15% of income sources. Our data showed that
the CFs were spending around 15% of their total annual income (timber, tourism, and
other sources combined) on forest regeneration. There was a significant difference in areas
of forest-regeneration expenditure in areas with different levels of total annual income
(p-value of 0.01293) (Figure 3). The forest-regeneration expenditures did not differ signifi-
cantly between zones, but they did differ significantly between communities with different
timber incomes (Table 6). This pattern may be explained by the fact that many CFs earn
more money from tourism than from timber sales, as in Zone 1. Although a significant
portion of CFs with low spending on forest regeneration also had low income, nearly 25%
of areas with medium and high spending on forest regeneration came from regions with
low timber income. Similarly, 25% of areas with low spending on forest regeneration came
from forests earning high income from forest products. CFs that earn money from timber
did not necessarily spend on forest regeneration. However, there are instances where CFs
earn a significant amount of money from timber annually but only spend a small amount
on forest regeneration. Previous studies have noted that wood is generally first sold to
CFUG members, and then if there is a surplus it is sold to external users and markets; that
some CFUGs are only able to fulfill their internal demand; and that the annual income
is reduced by selling materials at a reduced price to their members compared to market
prices [8].

3.3. Timber Income

Comparing areas by timber income showed that high timber-income areas had sig-
nificantly more households enrolled than low timber-income areas (Table 6, Figure 4).
Low timber-income areas, with fewer households, resulted in significantly insufficient
financial means to enforce the community’s forest-management rules and regulations to
meet biological and socioeconomic objectives and poorer economic sustainability overall.
Low timber-income areas also had insufficient funds to cover half of their expenses, and
their short-lived income sources were unlikely to meet the residents’ needs within the next
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three years. A large proportion of CFs with low timber income also reported that they were
unaware of the local mammal-population trend and thought there were low benefits to
birds, small mammals, insects, and mammal populations compared to perceptions from
higher-income areas. Although many of these low timber-income CFs reported an increas-
ing number of large mammals, there was no significant difference from other CFs that
mainly reported a stable number of large mammals. As a result, regions with lower timber
income had less ability to support the biological or socioeconomic capacities of their CFs.
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3.4. Forest-Regeneration Spending

CFs with lower levels of forest-regeneration spending were also shown to perceive
lower levels of forest regeneration (Table 6, Figure 5). With short-lived income sources
and more than half of the CFUG needs unmet, the areas with lower spending on forest
regeneration were thought to lack economic sustainability. These CFUGs also expressed
more significant levels of long-term uncertainty about community empowerment or about
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having it only in theory or on paper and had far fewer households involved as members.
Consequently, the areas with low amounts of forest-regeneration expenditure were asso-
ciated with fewer member benefits overall, and there was a significant difference in the
number of outcomes.
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4. Discussion

CF projects aim to preserve biological diversity, promote sustainable forest-resource
management, and create economic possibilities for rural communities. Nevertheless, stan-
dardized evaluations and assessments that link income and expenditures related to forest
products to socioecological sustainability outcomes are lacking. Our analysis of the CF
system in the Chitwan district, which is well known for long-term conservation suc-
cesses [50–53], found significant differences in perceptions of biological and socioeconomic
benefits and resilience between the three distinct zones of the Chitwan district, as well as
between CFs with varying levels of timber income and forest-regeneration expenditures. In
line with previous studies that have attempted to standardize the evaluation of community-
based conservation (SPECC) [40], we attempted to couple the SPECC evaluation with
information on funding and expenditures to learn how these views differ based on financial
factors critical to the success of the programs. These surveys allowed us to establish a
general relationship between diminished perceptions of financial and biological stability
in local communities and decreased timber income and forest-regeneration expenditures.
Overall, meeting the biological and socioeconomic goals of the CFs was often perceived
to be unrealistic in situations with low timber income. Similarly, areas with low forest-
regeneration spending were also found not to perceive long-term economic sustainability
or forest regeneration. The results of cascading forest-management policies and regulations
can have a direct impact on the sustainability of CFs in cases where their income is low
and they have no external sources of income, where taxation reforms or benefit-sharing
mechanisms among CFs may result in raising the sustainability standards across the CFs
within the district.
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Since our study site included CFs under zones with various management structures,
we sought to determine whether these management designations (Zone 1: buffer zone,
Zone 2: forest corridor, or Zone 3: CF) may lead to significant differences among CFs. From
these results, we can see that the CFs located in Zones 1 and 2 (both in the Barandrabar
Forest Corridor) contributed to higher perceived habitat integrity and more knowledge
of the status of mammals compared to the zone outside of the corridor (Zone 3: CF). This
is possibly due to the higher awareness of and the general focus on wildlife-conservation
goals in these areas. As discussed previously, the forest corridor was established to en-
hance migrations of animals such as the Bengal tiger and the one-horned rhinoceros, both
endangered species of great concern nationally and internationally. Zone 3, on the contrary,
is not frequented by these species, and the environmental goals are aimed more toward
reforestation and overall biodiversity.

Areas that had low timber income were perceived to have a lack of biological and
socioeconomic resilience. The lower resilience was indicated by responses of having
insufficient financial resources to enforce rules and regulations to meet both biological
and socioeconomic objectives and having instability in terms of economic self-sufficiency
with many short-lived income sources and no external funding. In these CFUGs, the
forest-regeneration trend was generally perceived as lower, and there were fewer perceived
benefits to birds, small mammals, and insects. Additionally, areas with low timber income
also had more rules where the members were permitted less wood from the forest for
construction purposes.

Our study did not attempt to dissect the causes of low timber income relative to other
community forests in the study but sought to clearly understand how low timber income
may be associated with perceptions about biological and socioeconomic factors. Previous
studies have suggested that the CFUG forest-management plan may lead to a lack of
resources and, thus, low economic benefits for CFUGs. However, often the forest manage-
ment plan is a response to deforestation and climate change, where policies emphasizing
forest protection and restoration caused nearby communities’ traditional use of forests to
be more heavily managed by the DFO where there are constraints on the capacity of the
CFUG [54]. Although studies have highlighted that highly restrictive resource-extraction
restrictions prevent CFUGs from fully capitalizing on forest resources according to sustain-
able forest-management principles or reaching production efficiency [8]. Other studies also
expressed this sentiment, claiming excessive collection restriction and underutilization of
overstocked woodland, which contributes to little regeneration, poorly planned silviculture,
and a lack of knowledge about forest management [15]. While evaluating the need for
CFUGs, whose primary source of income is forest products, to increase their income and
increase their investment in pro-poor projects, the risk of overharvesting forests or sacrific-
ing old-growth conservation areas must be taken into consideration [10]. Another study
that looked into these discrepancies found that the DFO inventory guidelines are not very
scientific, lead to frequently fabricated results, and significantly impact the centralization
of management over CFs by forest bureaucracy [43]. Furthermore, financial accounting
and record keeping had generally low technical efficiency. The top-down governance of
the CFs can cause discrepancies between community needs and government-implemented
rules. This is especially true for CFs in Zone 2 and Zone 3 that cannot rely on tourism, the
other major income source for most CFUGs.

Our research showed that regions with lower spending levels on forest regenera-
tion were perceived to have significantly lower levels, on average, of economic resilience
and forest-regeneration trends. The CFs, on average, were not spending a standardized
amount on forest regeneration, as recommended by various governmental guidelines.
Our study suggests that the inequality in annual income and, thus, forest-regeneration
spending may be related to disparities in resilience and generating socioeconomic benefits
for members, although we cannot make causal claims. Previous studies have highlighted
the intra-CFUG power disparities between elite members of the communities and poorer
households [15,32,33]. In our study, we found a significant disparity among CFUG organi-
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zations within the same district. Since there is no adequate taxation through district- or
provincial-level pooling or redistribution of CF resources, our study revealed that can be
a significant disparity in member benefits, and the perceptions of biological benefits and
resilience, and socioeconomic resilience between CFUGs.

There were similar levels of NGO and governmental-organization involvement in
CFs regardless of timber income and regeneration expenditures. More governmental
organizations were involved in the Zone 2 area, mainly from the municipality and district
forest offices. This analysis revealed CFs with revenue and expense gaps, which may
encourage local governments and outside stakeholders to direct their support to CFs unable
to meet their current needs. Current taxation systems may supplement the CFUGs’ inability
to enforce socioeconomic and biological rules or have safety nets to ensure long-term
economic sustainability. In the future, researchers may look at how single community-
based forest offices may be governed by more than one province, municipality, or rural
municipality to learn more about how CFs set boundaries and share resources. It remains
unclear how municipal, provincial, and federal governments, along with CFUGs, would
divide CF resources, forest-management costs, and CF-generated benefits.

Furthermore, little is known regarding the financial effects of CF, advantages received
by different households, and overall income generated and distributed [16]. Previous
studies on community-development funding have found that high-income CFUGs pri-
marily funded public services and infrastructure and that funding of public services was
minuscule compared to private gains to member households [19]. Since we found a wide
range in income and expenditures among CFs, future studies may seek to understand more
details about the division of income from the timber-income sources and how that income
may be supplemented by NGO and governmental organizations or redistributed through
taxation systems.

5. Conclusions

In developing countries, deforestation has been a significant cause of poverty in rural
areas, and the unsustainable management of forested areas has led to significant damage
to biodiversity and wildlife. Although forest management involves the integration of
economic and environmental considerations, the implementation of sustainable forest-
management practices is a complex challenge facing governments around the world. In
recent years, many governments have established regulatory frameworks to reduce the
negative impacts of forest exploitation while promoting economic development and en-
vironmental conservation through CF programs. In Nepal’s Terai landscape of Chitwan,
evidence of the financing potential of community forestry to meet socioeconomic and
biological goals was uncovered through an exploratory analysis of the income and forest-
expenditure patterns of 33 randomly sampled CFUGs. This analysis revealed significant
inequalities in income, benefits, outcomes, forest-regeneration spending, and perceptions to-
wards socioeconomic and biological benefits and resilience among CFs in the three distinct
zones of the Chitwan district, levels of timber income (low, medium, and high), and levels
of forest-regeneration spending (low, medium, high). The analysis uncovered revenue and
expense gaps in CFs, which may encourage local governments and external stakeholders
to direct their future efforts toward tax-reform programs. This research indicates that a
lack of financial resources may prevent some CFUGs from implementing a sustainable
forest-management plan. Our research indicates that disparities in timber income and,
consequently, expenditures on forest regeneration may be linked to differences in members’
resilience and socioeconomic benefits. In this context, governments and local communities
are increasingly looking for more sustainable ways to manage the forests on their territories
and maximize the economic benefits of their forest resources while minimizing these opera-
tions’ social and environmental impacts. This study demonstrates that CF timber sales and
forest-regeneration spending have cascading impacts on long-term economic sustainability,
the ability to meet financial objectives, and perceptions of socioeconomic and biological
resilience, which requires careful consideration for implementing CF programs.
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Appendix A

Table A1. Names of the community forests surveyed in our study.

Community Forest Zone

Kumrose Zone 1: buffer zone
Bagmara Zone 1: buffer zone
Chitrasen Zone 1: buffer zone

Shree Bandevi Buffer Zone Zone 1: buffer zone
Nawajyoti Zone 1: buffer zone

Dakshinekali Zone 1: buffer zone
Batuli Pokhari Zone 1: buffer zone

Belsahar Zone 1: buffer zone
Tikauli Zone 1: buffer zone

Shree Ajikgare Zone 3: CF
Amritdhara Zone 3: CF
Janapragati Zone 3: CF
Dharapani Zone 3: CF

Kalika Zone 3: CF
Devi Dunga Zone 3: CF

Chelibeti Zone 3: CF
Satkanya Zone 3: CF
Kanakali Zone 3: CF

Mangala Devi Zone 3: CF
Bhimwali Zone 2: forest corridor
Udayepur Zone 2: forest corridor

Jaldevi Zone 2: forest corridor
Shree Satanshuli Zone 2: forest corridor

Rambel Zone 2: forest corridor
Nawajagriti Zone 2: forest corridor
Thankhola Zone 2: forest corridor
Padampur Zone 2: forest corridor

Chaturmukhi Zone 2: forest corridor
Panchkanya Zone 2: forest corridor
Ranikhola Zone 2: forest corridor

Kalika Pipalbot Zone 2: forest corridor
Amalachuli Zone 2: forest corridor

Indreni Zone 2: forest corridor
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Table A2. Questions that were used in the survey of CFUGs related to member benefits, outcomes,
organizations, extraction rules, biological benefits, biological resilience, socioeconomic benefits,
socioeconomic resilience, and linkage mechanisms.

Survey Questions

Member Benefits and Outcomes

member_benefits What does the community-forest program offer its members?

outcomes What outcomes would the community-forest program like to see for its members?

Projects and Organizations

projects Which projects have been completed under this program?

NGO_orgs Which organizations does the community work with?

government_orgs Does the community work with any other organizations?

total_orgs Total number of organizations (NGO_orgs and government_orgs)

Extraction Rules

firewood_collection Approximately how many times are members allowed to go into the forest and collect firewood?

timber_collection How many cubic meters (or another appropriate unit) of wood for construction is the community
allowed to harvest from the forest?

Community-Forest Finance

timber_income Approximately how much income per year is generated for the community-forest office from
timber sales?

tourist_income Roughly how much income per year is derived from tourist activities in the community forest?
forestregeneration_spending How much funding is allocated for forest-regeneration activities?

Biological Benefits

benefits_nature Are there any benefits to nature beyond the protection of large iconic mammals?

habitat_quality
How degraded is the habitat and what is the habitat-quality trend, indicated by native-vegetation
cover, biotic and hydrologic integrity, degree of human modification, and percentage of invasive

species?
trend_mammals What is the trend of mammals in the zone in terms of population?

Biological Resilience

forest_regeneration What is the trend of forest regeneration the zone?
habitat_integrity How diverse is the habitat’s wildlife species?

connectivity What is the connectivity or viability the habitat for biodiversity?

finance_biological Does the community have the necessary financial resources to enforce the rules and regulations
required to achieve biological goals?

threats_mammals What is the trend of threats to mammals in the zone?

Socioeconomic Benefits

cultural_diversity Has the project acknowledged, respected, and supported unique cultural diversity within the
area since its initiation or in the previous five to 10 years?

capacity_building
In the last five years, has the zone increased capacity among members of the community, e.g., via
education, training, provision of advanced tools, or technology, establishing decision-making or

problem-solving processes?

Socioeconomic Resilience

community_rights How empowered is the local community in terms of legal recognition of land-title and
resource-management powers?

benefit_equitability How are the benefits of the zone distributed across the project area’s population?

social_capital Is there sufficient personnel to effectively explore, acknowledge, and mitigate vulnerabilities, and
how well are challenges resolved when they occur?

finance_socioeconomic Does the community have the necessary financial resources to enforce the rules and regulations
required to achieve socioeconomic goals?

economic_sustainability How dependent is the zone on external financial support in the short and long term?
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Table A2. Cont.

Survey Questions

Linkage Mechanisms

interdependence Do the local communities perceive that socioeconomic and biological benefits are interdependent?

invest_conservation
Are the socioeconomic gains (monetary profit, time, or knowledge gains) derived from the project

invested in conservation, for example by increasing protective measures or the area under
protection?

ecological_awareness How knowledgeable are local people or communities about their natural environment and the
importance of conservation?

Table A3. Options for answering survey questions, much like a Likert scale but tailored to each type
of inquiry.

Member Benefits, Outcomes, and Organizations

member_benefits
Funding

In-kind resources
Paid staff

Volunteer and volunteer staff
Data resources
Info/feedback

Expertise about the environment
Community connections

Facilitation/
leadership
Advocacy

Alternative-livelihood programs
outcomes

Improved environment
Improved resource sharing

Increased knowledge sharing
New sources of data
Community support

Public awareness
Policy, law, and/or regulation

Improved environmental outcomes
Improved communication among members

Improved opportunities for adults (education, trainings, livelihood)
Improved opportunities for teenagers (education, trainings, livelihood)

Improved opportunities for children (education)
Improved communication with agencies and organizations concerned with the community

Increased family economic self-sufficiency
Additional coordination and referral for other community resources

NGO_orgs
World Wildlife Fund (WWF)

The National Trust for Nature Conservation (NTNC)
Federation of Community Forestry Users Nepal (FECOFUN)

The International Center for Integrated Mountain Development (ICIMOD)
Asian Network for Sustainable Agricultural and Bioresources (ANSAB)

Other
projects

Biogas-plant installation
Training workshop for women’s empowerment

Conservation education
Climate-change education
Briquette-making training
Animal-husbandry loans

Other
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Table A3. Cont.

Member Benefits, Outcomes, and Organizations

Community Forest Finance

timber_income Reported annual timber income from the office
tourist_income Reported annual tourist income from the office

forest_regenerationspending Reported annual forest-regeneration spending from the office

Extraction Rules

firewood_collection How many days of the year the community is able to collect firewood
timber_collection How much wood in cubic m the members are able to harvest annually

Biological Benefits

benefits_nature
1 Harmful effects on birds, insects, or small mammals
2 No benefits to nature beyond large mammals (no benefits for birds, insects, or small mammals)
3 Weak or few beneficial effects to birds, insects, or small mammals
4 Strong or many benefits for birds, small mammals, or insects
5 I do not know

habitat_quality
1 More than half of the habitat is degraded and not improving.
2 Less than half of the habitat is degraded and not improving.
3 Half of the habitat is degraded but improving.
4 Some of the habitat is degraded and stable or improving.
5 I do not know

trend_mammals
1 Eliminated from the area previously
2 Declining severely since last assessment
3 Declining but less severely than last assessment
4 Stable
5 Increasing
6 I do not know

Biological Resilience

forest_regeneration
1 Poor
2 Fair
3 Good
4 Excellent
5 I do not know

habitat_integrity
1 Minimal diversity
2 Low diversity and lack specific rare, vulnerable, or functionally unique taxa
3 Medium diversity, including specific rare, vulnerable, or functionally unique taxa
4 High diversity
5 I do not know

connectivity
1 Habitat is isolated or highly fragmented with immediate threats to survival
2 Habitat is isolated or highly fragmented and short-term threats to survival
3 Some connectivity and has some protection
4 Highly connected over a large area and long-term protection
5 I do not know

finance_biological
1 No legal resources to enforce the rules and regulations
2 Some but insufficient legal resources to enforce the rules and regulations
3 Sometimes, but not always, has the necessary legal resources to enforce the rules and regulations
4 The community consistently has the necessary legal resources to enforce the rules and regulations.
5 I do not know
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Table A3. Cont.

Member Benefits, Outcomes, and Organizations

Biological Resilience

threats_mammals
1 The management addresses few potential threats.
2 The management addresses some potential threats.
3 The management addresses many potential threats.
4 The management addresses the vast majority of all potential threats.
5 I do not know

Socioeconomic Benefits

cultural_diversity

1 Imposition of external values in disregard for local and/or traditional norms, beliefs, and
knowledge

2 Some but not all aspects of the zone are guided by the local and/or traditional norms, beliefs, and
knowledge .

3 Most but not all aspects of the zone are guided by or compatible with the local and/or traditional
norms, beliefs, and knowledge of all locally represented cultures.

4 All aspects of the zone are guided by or compatible with the local and/or traditional norms,
beliefs, and knowledge of all locally represented cultures.

5 I do not know
capacity_building

1 No capacity building has occurred.

2 Some capacity building has occurred but benefits are centered on the select individuals and do
not reach the wider zone community.

3 A lot of capacity-building benefits for some individuals that have received
training/education/tools without community-wide benefits

4 A lot of capacity building with both individual benefits for most and community-wide benefits
5 I do not know

Socioeconomic Resilience

community_rights
1 Absence of community empowerment
2 Community empowerment on paper
3 Community empowerment but long-term uncertainty
4 Strong local or community empowerment
5 I do not know

benefit_equitability
1 Benefits reach only a select, already-advantaged sub-group of the local community.

2 Benefits reach only select sub-groups of the local community but not necessarily the most
advantaged.

3 Benefits reach many sub-groups of the local community but not the traditionally disadvantaged.

4 Benefits reach all sub-groups of the local community, including traditionally disadvantaged
groups.

5 I do not know
social_capital

1 No acknowledgement of challenges and no or inappropriate response when challenges arise
2 Awareness and some preventative action, resulting in a failure to minimize damage
3 Repeated occurrence of responses insufficient to minimize damage
4 Appropriate, timely, and sufficient actions taken to minimize damage
5 I do not know

finance_socioeconomic
1 No financial resources to enforce the rules and regulations
2 Some but, in most cases, insufficient financial resources to enforce the rules and regulations
3 Often, but not always, has the necessary financial resources to enforce the rules and regulations
4 Consistently has the necessary financial resources to enforce the rules and regulations
5 I do not know
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Table A3. Cont.

Member Benefits, Outcomes, and Organizations

Socioeconomic Resilience

economic_sustainability

1 Completely dependent on external funding support with all of its financial needs being met
externally and no prospect for financial self-sufficiency within the next three years

2
Less than half of its needs without external funding support and/or financial self-sufficiency is
dependent on a short-lived source of income likely to become insufficient within the next three

years.

3 More than half of its needs and/or self-sufficiency is likely to be achieved within the next three
years

4 Enough funds to cover zone expenses and ideally a surplus, and will remain so for the next three
years or more

5 I do not know

Linkage Mechanisms

interdependence
1 Biological benefits and socioeconomic benefits are not interdependent.

2
A minority of biological and socioeconomic benefits are linked artificially (e.g., because external
technical or financial support for socioeconomic benefits has been made contingent on reaching

or maintaining specific biological outcomes).
3 All biological and socioeconomic benefits are linked artificially.

4

The majority of biological and socioeconomic benefits are physically linked, with one unable to
succeed without the other, e.g., because income generation is dependent on a thriving, healthy

environment and successful protection of the target taxon or habitat (e.g., eco-tourism,
carbon-credit payments, etc.).

5 I do not know
invest_conservation

1 Socioeconomic gains derived from the zone are not being invested in the maintenance or
improvement of conservation.

2 Few socioeconomic gains derived from the zone are being invested in the maintenance or
improvement of conservation.

3 Several socioeconomic gains derived from the zone are being invested in the maintenance or
improvement of conservation.

4 Several socioeconomic gains derived from the zone are being invested in the maintenance or
improvement of conservation.

5 I do not know
ecological_awareness

1 No understanding about protecting the environment
2 Some but no thorough understanding, not actively protecting the environment

3 Some but no thorough understanding, and recognizes the importance of protecting the
environment

4 Knowledgeable about protecting the environment
5 I do not know
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