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Abstract: Rural out-migration was a rare socio-economic phenomenon when community forestry
began in the 1980s in Nepal. Now, out-migration significantly influences nearly every aspect of rural
livelihoods in the country. However, it is unclear how out-migration affects community forestry
governance, which is essential for sustainable rural development. Therefore, this paper addresses
the following research question: Does rural out-migration affect forest users’ participation in com-
munity forestry decision-making and management practices? This paper draws on data collected
from an extensive survey of 415 households from 15 community forest user groups in 2 Mid-Hill
districts of Nepal. The research used ordered-logit regression to model the impacts of out-migration
on participation in forest management and decision-making, while controlling for a number of other
socio-economic factors. The model results show that total household size and number of internal
migrants, together with multiple resource characteristics and institutional attributes, were major
factors affecting participation in decision-making and forest management. However, the number of
international migrants did not have a significant role in determining the levels of the participation.
This study provides valuable insights for future community forestry policymaking that aims to ad-
dress the effects of out-migration on community forest management in Nepal.
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1. Introduction

Migration is one of the major demographic factors affecting our environment [1].
Though there is ample research and debate on the impacts of in-migration on the envi-
ronment and land use [2], the impacts of out-migration on the environment in the place
of origin remain elusive [1,3]. The relationship between out-migration and forest manage-
ment is under-explored in community-controlled territories and community-based forest
governance [4]. A recent assessment of forty years of community-based forest manage-
ment has strongly emphasized the necessity of studying the impacts of out-migration on
community-based forest management regimes [5]. Understanding this relationship is crit-
ical for the sustainable management of forests and forest resources.

The increasing trend of migration for economic opportunities has been a major socio-
economic phenomenon in Nepal. Approximately 5 million Nepalese citizens are in the
international labor market [6], and more than 85% of total Nepalese labor migrants origi-
nate from rural areas [7]. Though there is no exact estimate, the number of out-migrants
from rural areas steeply increases when temporary and seasonal internal migration are
included. This trend has been increasing since the Maoist insurrection (1996-2006). Mi-
gration for education in nearby urban centers and to foreign labor markets has become
part of the culture in rural communities in Nepal in recent years [8].
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Migration and remittances are shaping household economics and rural community
landscapes [9]. Increasing out-migration has had positive and negative economic and en-
vironmental impacts at both the local and national levels in Nepal. Remittances sent by
migrant workers constitute approximately 30% of Nepal’s Gross Domestic Product (GDP)
[6] and are the main source of foreign income for the country. More than 57% of rural
households in Nepal receive remittances, making this income critical for household wel-
fare. Increasing rural out-migration is also rapidly depopulating rural areas and changing
their social structure across the country, resulting in indirect impacts on rural livelihoods
and land use [1,10,11]. Specifically, out-migration has left rural communities without ac-
tive workforces [12,13], resulting in an increasing trend of agricultural land abandonment
[13,14], where forests re-establish via natural regeneration of vegetation [15-17].

Currently, approximately 25% of households have at least one migrant living outside
of Nepal [10]. Most of these households are located in rural Nepal, practicing subsistence
agriculture and forestry-based livelihoods. Some studies suggest that the loss of human
capital due to out-migration might reduce household consumption of forest products and
decrease the participation of rural communities in forest management, putting the sus-
tainability of community forestry into question [18,19]. Dietz et al. [20] argued that re-
source governance is less effective when the rate of change in the number of resource users
is beyond moderate. Since out-migration was a rare social phenomenon at the time of
community forestry (CF) initiation, the dynamics of out-migration and its potential im-
pacts on CF management were poorly envisioned in the CF policy and program develop-
ment in Nepal [21]. Though CF policies and programs acknowledge the role of local com-
munities in forest conservation, they fail to consider the state of community forest gov-
ernance in the context of increasing out-migration. Recent global assessments show that
there are significant knowledge gaps in people-forest interactions in the context of chang-
ing rural communities due to out-migration[4,5]. Very little is known about how rural
depopulation and changing livelihood strategies affect community forestry management
[1,19,22]. In this paper, we use data collected from two geographic locations in Nepal to
understand how rural out-migration has affected household participation in community
forestry decision-making and management practices in Nepal.

1.1. Community Forestry and Out-Migration

Community forestry is a decentralized forest management regime initiated after the
failure of a centralized forest management system in Nepal [5,23]. This community-cen-
tric, bottom-up approach to forest management has become one of the most successful
and widely practiced forest governance mechanisms around the world [24,25]. Commu-
nity forestry positions local communities at the center of forest management, granting
them rights over decision-making and responsibility for sustainable forest development.
By definition, community forestry is a “forestry practice which directly involves forest
users in the common decision-making process and implementation of forestry activities”
[23]. For community forestry to function as a successful, community-led institution, active
participation of community members is key. Critical theory on collective resource man-
agement states that community forestry user groups are self-organized to manage com-
mon-pool resources, often devising long-term, sustainable institutions for governing their
resources [26]. Such local institutions function sustainably when there is lower migration
of users and higher dependency on common resources [27].

Nepal is a pioneer in community-based forest management. The Forest Act 1993 and
the Master Plan for Forestry Sector 1998 are the foundation for CF development in Nepal
[28]. Subsequent forest policy documents, including 'Community Forestry Guidelines
2009, 'Forest Sector Strategy (2016—2015)', and 'Forest Policy 2019', all emphasize the sig-
nificance of strengthening local people’s participation in forest governance. Community
forestry was initiated to restore degraded forest areas and to support the livelihoods of
forest-dependent households. These households formed community forest user groups
(CFUGs); self-regulated, autonomous institutions governing community forests. CFUGs
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are responsible for the management, conservation, and utilization of forests in accordance
with their operational plans, which outline forest activities that the community is expected
to undertake for five to ten years. CFUGs operate on three principles: collective action,
community participation, and long-term sustainability. An estimated 23,000 CFUGs, com-
prising 3.08 million households, have been managing 2.3 million hectares of forests,
mostly in the Middle Hills of Nepal [29]. Community forests constitute 35% of the total
forested area and approximately 60% of the total population of Nepal [30].

Community forests are embedded in the complex social and ecological system [31].
Changes in the social system, such as out-migration or depopulation, have direct implica-
tions on forest resources. Given the high rate of out-migration in rural Nepal, understand-
ing the feedback of migration to the social system and community forestry governance is
key for developing sustainable forest policy. A study reported that immigrant communi-
ties were less likely to support institutions for common-pool resource management [32].
However, participation and resource use among out-migrant communities in community
forestry remain poorly understood [4]. Loss of human capital due to out-migration could
decrease the participation of rural communities in forest conservation, threatening the
sustainability of CF [23]. Out-migration also decreases forest resource dependency by re-
ducing the household size and increasing household income via remittance [1], demoti-
vating communities to participate in community forestry activities. The impact of male
out-migration on increasing women’s participation in CF management is also debated
[11,33,34].

Although out-migration was not prevalent in the early years of CF in Nepal, it has
begun to drastically influence multiple aspects of livelihoods, including community forest
management. Since CF was initiated in Nepal, the contribution of remittances to the na-
tional GDP has increased 30-fold [35]. CFUGs have been struggling to function effectively
due to the out-migration of their members [18]. There is a knowledge gap on the relation-
ship between rural out-migration and collective action [23,36]. Hajjar et al. (2016) also
noted in their recent assessment that there are significant knowledge gaps in CF literature
on out-migration and population dynamics [4]. Thus, it is crucial to examine how CF in-
stitutions are responding or adapting to increasing out-migration.

2. Materials and Methods
2.1. Conceptual Framework and Variables Selection

Locally evolved and self-organized institutions, with high levels of community en-
gagement, contribute to sustainable governance of forest resource management [25]. Stud-
ies identified numerous variables that are critical for sustainable natural resource man-
agement [27,31]. However, no studies prescribe a single set of factors that determine the
participation of households in forest resource management. Resource governance and
management are complex, dynamic, and often interact with many other elements of the
social system, so participation in forest management is context-specific and varies across
time and scale [27]. Most studies on natural resource management have adapted the In-
stitutional Analysis and Development (IDA) framework to understand the factors affect-
ing community governance of natural resources [37-40]. The IDA framework provides a
basis for conceptualizing participation in community forestry, shaped by three types of
incentives: 1) incentives related to the users' characteristics, 2) incentives related to re-
source characteristics, and 3) incentives related to the institutional arrangement that pro-
vides the structure of interactions between the users and the resource [37,40-43]. These
factors can exert influence on participation, either directly or indirectly, in combination
with other explanatory variables [39]. When the expected incentives of managing a re-
source fall behind the perceived costs, the probability of users' participation in forest-re-
lated activities becomes low.

Household characteristics influence decision-making about whether or not to partic-
ipate in forestry activities [44]. Thus, participation in and dependency on CF activities
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varies by socio-economic and demographic characteristics, such as age, gender, level of
education of household head, household size, caste, and household endowments [40,44—
46]. Females and males have different motivations and capabilities for engaging in CF
activities. Females who become the de-facto household heads in the absence of a male out-
migrant have a lower chance of participating in CF activities due to increased domestic
chores and agricultural responsibilities [18,33]. Recent literature also suggests that
younger generations have less interest in participating in CF governance [47]. Caste-based
social segregation is another major factor that affects participation and resource depend-
ency in forest management [45]. Household size affects CF participation, as larger house-
holds tend to have more active laborers available to contribute to forest management ac-
tivities [48]. Larger households also have a higher demand for forest products which mo-
tivates them to participate in forest governance [46]. Therefore, out-migration (both inter-
nal and international) disincentivizes participation in two ways: a) a higher number of
migrants reduces the number of individuals that can contribute to collective action [36],
and b) households receiving remittances from a migrant can afford to purchase alternative
resources, reducing their forest resource dependence and subsequently their participation
level in forest activities. Since out-migration reduces the consumption of forest products
as well as the labor required for forest product extraction, households with more migrants
are likely to be less dependent on community forestry resources than households with no
or fewer out-migrants. Study showed that rural out-migration could be a catalyst for re-
ducing the dependency of the local community on communal lands [49]. Out-migration
also reduces active leadership in the community [23], which is key to motivating individ-
uals to participate in collective action [50].

Ownership of private land, including private forests, may decrease a household's re-
liance on CF and demotivate them from participating in CF activities, as they have access
to a private supply of forest products [51]. In addition to private land ownership, the num-
ber of livestock owned by households is closely related to their use of forest products and
participation in CF activities. Households with more livestock require more fodder and
bedding material from community forests, incentivizing their participation in CF activi-
ties [45]. Similarly, perception of benefits and costs from CF are also determined by house-
hold income and resources. Households with a higher income, including remittances, per-
ceive less benefit from participating in CF. Remittances also increase economic heteroge-
neity and inequalities in the community [52], which directly impacts the level of partici-
pation in resource management collective action [36]. Mbeche et al. (2021) found that
higher income had a negative influence on participation across all stages of CF activities
due to the higher opportunity costs of participation [40]. For this study, we used the well-
being index (WBI) as a proxy for income status. The well-being ranking process is a par-
ticipatory approach to rank households according to their economic and social status,
widely used by the CFUGs in Nepal to identify poor households.

Resource characteristics provide both negative and positive incentives for house-
holds to participate in different levels of CF activities. A relatively higher dependency on
forest resources from CF increases the level of household participation in CF activities.
Likewise, an increase in forest distance from household location increases the opportunity
and transaction cost of participation and resource use, decreasing the likelihood of partic-
ipation and forest dependency.

Incentives related to institutional attributes also directly influence the choice and
level of participation in resource governance [27,40]. Institutional arrangements include
the services and training that communities receive and the leadership and governance
structures of CFUGs [43]. The opportunity to gain power through becoming executive
members in CFUGs incentivizes individuals to become involved in CF activities. Training
and forestry extension services improve access to forest management information and re-
sources, which positively affect participation outcomes in forest governance [37]. Contin-
uous engagement in CF institutions for long periods increases trust and confidence among
the users, positively influencing the level of participation [40]. Therefore, it is likely that
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households with longer years of membership in CF institutions participate more in for-
estry activities.

Participation, however, is a broad concept. Subedi and Timilsina (2016) classified par-
ticipation based on the disciplinary context, the type, and the degree [53]. Earlier literature
by Arnstein defined the degree of citizen participation in terms of power, using an eight-
rung ladder [54]. According to his definition, 'manipulation’ and 'therapy' in the bottom
rungs represent non-participation; 'tokenism," which includes three rungs ('informing,’
'consultation," and 'placation’) represents the medium degree of participation, and 'part-
nership,' 'delegation,' and 'citizen control' represent the highest rungs of citizen participa-
tion. McCall & Minang (2005) characterized participation based on intensities starting
with manipulation and passive participation, followed by consultation, involvement, and
initiating action [55]. Agarwal defined a different typology of participation in CF, ranging
from nominal participation to interactive participation [38]. Tadesse et al. (2017) simply
defined participation as active or passive [44]. In this study, we define "participation” as
the active involvement of CFUG members in different levels of CF activities that concern
them. Participation in CF activities differs across aspects of forest management. Previous
studies have analyzed participation at the following stages of CF: constitution-making,
operational plan making, user committee formation, forest management operation, plan-
ning and decision-making, and resource utilization [37,45,53]. For this study, we consid-
ered two major stages: a) participation in forest management activities, which usually en-
compasses regular silvicultural operations, such as thinning and pruning, fire line con-
struction, and other activities prescribed in the operational plan; and b) participation in
planning and decision making (hereafter referred to as decision making), that usually rep-
resents participation in meetings, general assembly or any kind of hearings called by the
CFUGs, during which the community creates new rules or formulates forest management
activities. Participation is commonly measured as a binary decision based on a house-
hold’s choice to participate or not participate [53]. For this study we measured participa-
tion levels with a three-point Likert scale: 1 = low (nominal participation), 2 = medium
(activity-specific participation), and 3 = high (interactive participation).

Our dependent variables are the two levels of participation in CF activities described
above: participation in forest management and participation in decision making. Our in-
dependent variable is the number of out-migrants from the household. We defined out-
migrants as individuals aged 16 to 65 who left the house for more than six consecutive
months and currently live away from home at the time of the interview. We categorized
out-migrants as internal and international; internal migrants are any individuals who mi-
grated within Nepal, and international migrants are individuals who migrated to interna-
tional destinations. Internal migration tends to require less effort and resources and is
more likely to occur in larger numbers. In contrast, international migration often requires
more economic capital, greater attention to legal processes and requirements, and more
time spent away from the family. Thus, international migration is likely to occur in smaller
numbers. Typically, migration from a rural area starts as a short-term livelihood strategy
in which one person migrates and is later followed by other family members (mostly chil-
dren and spouse) once the primary migrant is settled. Migrants often remit money if they
have family members back home and gradually stop remitting as their spouses and chil-
dren join them.

2.2. Study Area

The study was carried out in two districts in the Middle Hills of Nepal: Kavrepalan-
chowk and Tanahu in Bagmati Province and Gandaki Province, respectively (Figure 1).
Kavrepalanchowk is covered by 82,549 ha (59.0%) of forests with more than 559 CFUGs,
and Tahanu has a total forest area of 82,449 ha (52.5%) with 616 CFUGs. Both districts are
dominated by hilly terrain, and most of the population is dependent on agriculture-based
livelihoods. Farmers practice small-scale traditional agriculture for subsistence. The alti-
tude of Kavrepalanchok ranges from approximately 300 to 3000 m above the mean sea
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level and has a total area of 1400 km?. The elevation of Tanahu ranges from 186 to 2325 m
above the mean sea level and has a total area of 1569 km?. Agriculture integrated with
forestry and animal husbandry is the major land-use system in both study sites. Kavrepal-
ancok has sub-tropical and temperate vegetation, and Tanahu has tropical and sub-tropi-
cal vegetation. With the recent increase in out-migration, the long histories of community
forestry practice in both sites make them suitable case studies for this research.

N

Study site B
8 CFUGs / 200 HHs

@ CFUG Center
®  Surveyed HHs

Forast Area
District boundaries

Elevation (m)
ween  High ; 2300

B Low - 400

Study site A
7 CFUGs /215 HHs

o 05 1 2 3 Kilometers
|
k t t i

Figure 1. Map of the two study sites (A-Kavrepalanchok and B-Tanahu) in the Middle Hills of Ne-
pal, showing the locations of the studied CFUGs and the surveyed households.

2.3. Data

This study utilized a mixed methods approach of quantitative and qualitative data
collection, including a structured household survey with a questionnaire, semi-structured
focus group discussions, and grey literature (e.g., the CFUG operation plan, annual re-
port) review. The data for this study were collected in the summers of 2018 and 2019. The
study adopted a multi-stage sampling method. The two geographic locations were pur-
posively selected to meet the broader research objectives related to rural out-migration
and community forest governance, cropland abandonment, and human-wildlife conflicts
[13,29,56]. Seven CFUGs from Kavrepalanchok and eight from Tanahu were selected
based on their accessibility and years dedicated to CF practices in consultation with local
collaborators. Households within each CFUG were selected with a simple random sam-
pling method. We randomly selected at least 30 households from each CFUG, or 30% of
the total household members if the CFUG size was smaller. We conducted 415 household
surveys from 15 CFUGs: 215 households from Bhumlu rural municipality in Kavrepalan-
chok district and 200 households from Bhanu municipality in Tanahu district (Table 1).
We also recorded the geo-locations for 1264 crop parcels owned by the surveyed house-
holds with a handheld Global Positioning System unit.
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Table 1. Attributes of community forest user groups involved in this study.

Administrative Unit Bhumlu Rural Munici- Bhanu Rural Municipal-

pality-4 ity-11
District Kavrepalanchok Tanahu
Province Bagmati Gandaki
No. of CFUG studied 7 8
Average year since CF formation 20 11
Mean number of households in
CFUG 88.6 52.3
Average livestock unit per
household 26 31
Mean area of CFUG (ha) 50.4 20
Total househollds in CFUGs 487 408
studied
Household interviewed 215 200
Area of study sites (ha) 1600 1900
Proportion of forest area (%) 57 55
Proportion of agriculture 405 I
area (%)
Altitude (masl) 950-2250 400-1450

The questionnaire was designed in both the English and the Nepali languages and
pre-tested in the field before conducting the full detailed household survey. Local inter-
viewers were hired and trained for the household interviews at each site. The purpose of
the research was explained to all participants before beginning the survey, and all partic-
ipants were ensured anonymity and confidentiality of their responses. We aimed to inter-
view the household heads, but if the household head was not available at the time of the
survey, we interviewed the adult in the household who managed the day-to-day affairs.
The questionnaire was designed to collect household socio-economic information, includ-
ing demographics, migration, current cropland use status, different types of forest prod-
uct use, and participation in community forest activities. The interviews took an average
of 50-60 minutes for a single household by a well-trained interviewer. We also reviewed
the operational plan of each CFUG to understand the history of forest conservation, pro-
visions, and planned activities by the communities in their forest.

2.4. Data Analysis

Data were summarized using descriptive statistics. Since dependent variables used
in the model are ordinal, we used ordered logistic regression as an estimation procedure
to identify the factors determining the different levels of participation in community for-
estry decision-making and management. Likelihood ratio Chi-square tests were used to
assess the goodness of fit by contrasting a model that had no independent variable with a
model that did have this feature. We used the p-value associated with each coefficient to
interpret how significantly each variable contributes to overall variation in the model [45].
The Brant test was used to verify the proportional odds assumption, which assume that
independent variable effect is constant or proportional on the odds regardless of the
threshold. Both estimated odds ratios and corresponding marginal effects were reported.
For the dependent variable, we categorized participation into three different levels: low,
medium, and high, based on the number of days they participated in decision-making
and forest management-related activities. Likewise, we considered most of the independ-
ent variables based on theories and empirical studies as well as field insights
[36,37,40,44,45]. As explained in the conceptual framework section above, participation
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outcomes are described as a function of user characteristics, resource characteristics, and
institutional attributes. The equation to be estimated is therefore expressed as:

yii = Bxi + & )
where ;" is the unobserved latent dependent variables (with three categories of partici-
pation, i.e., low, medium, high); xiis the vector of independent variables; ¢ is the error
term; and f is the vector of the regression coefficients.
Equation 2 represents a form of censoring, and the p and s are unknown parameters
that would be calculated with f3.

0 if yi" <m,
y= 1 if m<yi"<u (2)
2 ifu<y"<m

3. Results
3.1. Basic Statistics of the Respondents:

Of the 415 respondents, 69% of the households had a 'low' degree of participation in
forest management activities, and 30% of the households had a 'low' degree of participa-
tion in decision-making (Figure 2). The average household size was 5.5 individuals, with
an average internal and international migrant number of 1.32 (+1.55) and 0.36 (+ 0.69),
respectively. On average, households had 12.8 ropani (19.65 ropani = 1 hectare) of cropland
and received Nepali rupee (Nrs) 5322 per year in remittances (Table 2). Agriculture, along
with remittances from migrants, was the primary source of household income. The aver-
age walking distance, measured in time, from a household to the community forest was
26 min (+¥17). The average educational level of the household head was four years of
school, and the average age of the household head at the time of the interview was 54
years (+14). Approximately 27% of the household heads were female. As well, 42% of the
household head’s occupation was subsistence agriculture and livestock husbandry. In
terms of caste, 44% of the households belonged to Brahmin/Chhetri (elite caste group),
26% to Dalit (marginalized caste), and 30% to Janajati (ethnic caste). The mean livestock
holding per household was 2.87 livestock units (LSU) (SD = 1.78), and almost 95% of
households had at least one type of livestock. On average, a household used 14 bhari (1
bhari-30 kg) of fuelwood per month, and 57% of their demand was fulfilled from the com-
munity forest.

350
M Low EMedium EHigh

300 287
> 250
g 200 162
5
S 150 131 a2
" 100 82

45
50
0
Management Meeting

Figure 2. Community Forest User Groups’ activities (forest management and decision making) and
participation levels.b.
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Table 2. Descriptive statistics of the dependent and independent variables used in the analysis.

Description Mean SD Min Max
Dependent Variables
Manaeement participa Participation in forest manage-
BEMENt partcipa” | ont (1 =Low, 2=Mediumand 150 080 1 3
tion .
3 =High)
Decision makine partici- Participation in decision mak-
S8 PAC o 1 = Low, 2=Mediumand 3 190 082 1 3
pation .
= High)
Independent Variables
User Characteristics
Total hous‘ehold (HH) Total size of household in num- 55 511 0 1
Size ber
Total fi 1 mi-
Internal Migrants otalnumber of infernalmi= = 55 455 o g
grants
International Migrants | \2 mumber of international = 5 g 5
migrants
Age Age of household head inyears 5439 1401 22 85
. Average years of schooling of
E 4.2 . 1
ducation the HIH head 3 3.08 0 6
Gender Sex of HH head (0-Female, 1- 073 0.44 0 1
male)
Caste-Brahmin/Chhetri Caste of HH head as Brahmin (1 0.44 0.49 0 1
(B/C) = Brahmin/Chhetri, 0 = Else) ) )
Caste-Dalit Caste of HH }}ead as Brahmin (1 0.30 0.49 0 1
= Dalit, 0 = Else)
Caste-Janajati ~ Coste Of Hfthead asBrahmin (1 0 05 g
= Janajati, 0 = Else)
0 if household head’s major oc-
Occupation cupation is agricultureand 1~ 0.58 0.49 0 1
non-agricultural occupation
LSU Livestock unit (LSU) owned 2.9 1.8 0 10.1
Total landholding ~ Lotalareaof theland parcel =, o050 09 1088
owned in ropani
H hold in "Rich" wellbei
WBL-Rich ousehold in "Rich" wellbeing ) 5 o
category (1 = Rich, 0 = Else)
Household in "Medium" well-
WBI-Medium being category (1 =Medium, 0= 0.67 0.47 0 1
Else)
WBI-Poor Household in "Poor" wellbeing 027 0.44 0 1
category (1 = Poor, 0 = Else)
Remittances ~ orrances received inlastone 55, 7405518 o 76,000
year period in Nrs
Institutional arrangements
Training opportunity 0=No, 1=Yes 0.14 0.34 0 1
Executive Committee 1=Yes, 2=No 019 039 0 1
position
Year member Years of CF membership 18.66 6.16 3 30

Resources Characteristics
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Walking distance to the forest
Distance to forest atang distance Lo the Torest - He 16 1678 5 150
in minutes
A f total fuel-
Fuelwood use verage amount of total fuel- -, , , 93 0 65

3.2. Factors Determining Participation

Tables 3 and 4 present the results of the ordered logistic regression on the determi-
nants of forest users' participation in decision-making and forest management activities
in CF, respectively. The results suggest that the two models were highly significant (p-
value < 0.001), with their chi-square statistics being 74.95 for participation in decision-
making and 63.10 for participation in forest management. A brant test shows that both
models (Tables 3 and 4) meet the assumptions of proportional odds. Standard error was

adjusted for 15 clusters of CFUGs.

Table 3. Determinants and average marginal effects of participation in decision-making activities.

Decision Mak-

Exvected in Marginal Effects
Variables p.e ce 5 :
Sign Odds Ratios . .
(SE) Low Medium High
User Characteristics
. 1.24 -0.05 0.008 0.04
HH Size " (0.09) ** 0.014)**  (0.004)*  (0.012) **
Internal Mierants 0.86 0.03 -0.005 -0.028
& (0.08) * (0.01)*  (0.003)  (0.015)*
International Migrants - 1.006 ~0.001 0.002 0.001
& (0.12) (0.03) 0.006)  (0.032)
Ace B 0.98 0.002 -0.004 -0.002
& (0.008) (0.002) (0.004) (0.001)
Education B 1.01 -0.003 0.0005 0.002
(0.04) (0.007)  (0.001)  (0.006)
Gender 1.19 -0.042 0.007 0.035
(0.33) (0.06) 0.010)  (0.051)
2.22 -0.16 -0.005 0.17
-Dalit (ref-B -
Caste-Dalit (ref-B/C) (0.47) ** (0.05)**  (0.016)  (0.06) **
Caste-Janajati (ref- N 0.69 0.08 -0.028 -0.06
B/C) (0.27) (0.06) (0.02) (0.04)
Occupation B 0.58 0.12 -0.021 -0.10
p (0.15) ** 0.047)*  (0.01)*  (0.03)**
1.18 -0.04 0.006 0.03
Li K Uni
ivestock Unit i (0.09) ** 0.01)*  (0.003)*  (0.01)**
Agriculture landhold- 1.01 -0.002 0.0004 0.002
in 0.01 0.002 0.004 0.002
8
Remittance B 0.99 0.00 -0.00 -0.00
(0.00) (0.00) (0.00) (0.00)
WBI- Medium (ref- B 0.70 0.07 0.002 -0.07
rich) (0.28) (0.085) (0.014) (0.098)
. 0.40 0.20 -0.03 -0.17
WBI-Poor (ref-rich) - 0.12) * 0.10)*  (0.02)  (0.10)*
Resource Characteristics
Fuelwood use + 0.98 0.003 -0.0006 -0.002
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(0.01) (0.002) (0.0005) (0.002)
Distance to forest 1.004 -0.001 0.000 0.00
(0.006) (0.001) (0.00) (0.00)
Institutional Arrangements
Year member e 0.98 0.003 -0.0005 -0.002
(0.02) (0.004) (0.000) (0.003)
Training opportunity . 2.21 -0.18 0.031 0.15
(0.90) ** (0.06) **  (0.016) **  (0.05) **
Cut1 -0.25 (0.85)
Cut 2 1.26 (0.86)

LR Chi-Square (18) = 74.95 ***, Pseudo R? = 0.9, Nagelkerke 0.19; Log likelihood =
—412.94; Brant test (p > chi2) = 13.14 (0.78)
Significance level at ** 5%, *10%, *** 1%
Note: Marginal effects were obtained by taking the derivatives of the variable while fixing all vari-
ables at the mean for continuous variables and evaluating the difference of the probability of 1 and
0 for the discrete variables while holding all other variables at their means. The symbols, *, **, and
***, denote that the coefficients estimated are statistically significant at the 0.10, 0.05, and 0.01 levels,
respectively. Standard errors are presented in parentheses.

Table 4. Determinants and average marginal effects of participation in forest management activities.

Forest Manage-

Variables Exg.ected ment Marginal Effects
"% Odds Ratios (SE)  Low  Medium  High
User Characteristics
. 1.23 -0.04 0.013 0.028
Total HH Size " (0.09) ** (0014) **  (0.005)**  (0.009) **
Fnternal Migrants B 0.80 0.043 -0.013 -0.029
(0.07) ** (0.019) **  (0.006) ** (0.013) **
International Mi- 1.05 -0.01 0.003 0.007
grants B (0.10) (0.03) (0.01)  (0.025)
Age B 0.99 -0.001 -0.0005 -0.001
(0.01) (0.002)  (0.0007)  (0.001)
Education B 0.99 0.001 —-0.0003 -0.0007
(0.05) (0.007) (0.002)  (0.005)
Gender . 1.25 -0.04 0.01 0.03
(0.42) (0.06) (0.02) (0.04)
. 1.01 -0.002 0.0009 0.001
Caste-Dalit (ref-B/C) - - (0.58) (0.07) 0.02)  (0.048)
Caste-Janajati (ref- . 1.73 -0.11 0.03 0.081
B/C) (0.58) * (0.06) * (0.018) *  (0.045) *
Occupation B 1.05 -0.011 0.003 0.007
(0.33) (0.048)  (0.015)  (0.033)
Livestock Unit N 0.93 0.012 -0.004 -0.008
(0.06) (0.014) (0.004)  (0.009)
Agriculture land- 1.01 -0.002 0.001 0.002
holding - (0.01) (0.002)  (0.001)  (0.001)
Remittance B 0.99 0.00 -0.00 -0.00
(0.0001) (0.00) (0.00) (0.00)
WBI- Medium (ref- 0.67 0.08 —-0.02 -0.06
rich) - (0.29) (0.10) (0.02) (0.07)
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. 0.86 0.03 -0.008 -0.02
WBI- Poor (ref-rich) - (0.60) (0.12) 0.03)  (0.09)
Resource Characteristics
Distance to forest B 0.98 0.002 -0.001 -0.002
(0.01) * (0.001) * (0.00)*  (0.001) *
Fuelwood use N 1.02 -0.003 0.001 0.002
(0.01) (0.002) (0.00) (0.001)
Institutional Arrangements
Year member e 0.96 0.007 -0.002 -0.005
(0.02) ** (0.004) **  (0.001) * (0.002) **
Training oppor- N 3.57 -0.25 0.08 0.17
tunity (1.07) *** (0.06) ***  (0.02) ** (0.04) ***
Executive Commit- . 1.87* -0.013 0.03 0.097
tee position (0.63) (0.065) **  (0.017) ** (0.049) **
Cut1 0.78 (1.32)
Cut 2 1.47 (1.38)

LR Chi-Square (18) = 63.10 ***; Pseudo R? = 0.10; Nagelkerke 0.18; Log likelihood =
-304.24; Brant test (p > chi2) =21.27 (0.32)
Significance level at ** 5%, *10%, *** 1%

Note: Marginal effects were obtained by taking the derivatives of the variable while fixing all vari-

ables at the mean for continuous variables and evaluating the difference of the probability of 1 and

0 for the discrete variables, while holding all other variables at their means. The symbols, *, **, and

*** denote that the coefficients estimated are statistically significant at the 0.10, 0.05, and 0.01 levels,
respectively. Standard errors are presented in parentheses.

We found that user characteristics such as household size, social segregation based
on caste, and occupations were significant factors associated with the participation of a
household in CF activities. The number of internal migrants, along with household size,
plays an important role in participation in the decision-making and management of CF
activities. Larger households with more internal migrants have less available manpower
to participate in CF activities. The marginal effect results show that a unit increase in in-
ternal migrants decreases the probability of being in the 'high' participation category in
decision making and forest management by 2.8 and 2.9%, respectively. The relationship
between international migrants and participation in forest management and decision-
making activities is not significant. The positive association between household size and
participation in decision-making and forest management suggests that households with
larger sizes are more likely to participate in forest activities. Marginal effects show that a
unit increase in household size increases the probability of being in the 'high' participation
category in decision making and forest management by 4 and 2%, respectively. We found
Dalit caste households were more likely to participate in decision-making activities, such
as regular meetings and general assembly, compared to the reference category of Brah-
min/Chhetri caste. However, the positive association of the Dalit caste in participation in
decision-making does not assure their active participation. Similarly, we found a positive
association of participation in forest management with Janajati caste groups, compared
with Brahmin/Chhetri caste groups. This is due to their higher engagement in agriculture
and forestry-based livelihood activities compared to Brahmin/Chhetri groups. The mar-
ginal effects show that Dalit households are 17% more likely to be in the 'high' participa-
tion category in decision making, and Janajati households are 8% more likely to be in the
'high' participation category in forest management, compared to the Brahmin/Chhetri
caste. The statistically significant negative coefficient for occupation suggests that house-
hold heads with non-agricultural occupations participated less in decision making than
household heads with agricultural occupations. The marginal effects show that
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households with non-agricultural occupations are 12% more likely to be in the 'low' par-
ticipation category and 10% less likely to be in the 'high' participation category regarding
participation in decision-making compared to households with agricultural occupations.

Livestock holding had a positive association with participation in decision making
because households with a larger number of LSU need more fodder and bedding materi-
als from community forests, incentivizing their participation in CF decision making. The
marginal effect shows that a unit increase in LSU increases the probability of the house-
hold being in the 'high' category of participation in decision making by 3% and decreases
the probability of the household being in the 'low' category of participation in decision
making by 4%. However, we found no statistically significant association between LSU
and participation in forest management. Firewood consumption was positively related to
participation in forest management activities, suggesting that households using a larger
amount of firewood participate more in forest management activities compared to house-
holds that use less firewood. There was no significant relationship between fuelwood use
and level of participation in decision making. We also found that households in the low
well-being index category participated less in decision-making compared to households
in the high well-being index category. Surprisingly, we did not find any significant rela-
tionship between participation in decision-making and forest management with land-
holding and remittances. In our study sites, households with out-migrants received only
nominal amounts of money from their out-migrant member(s), causing remittances to be
less influential in their participation level in CF activities than anticipated.

Our results show that distance from the household location to the community forest
had a negative and significant association with participation level in forest management
activities. This may be explained by the fact that forests located far from households in-
crease the travel time to participate in forest management activities, disincentivizing par-
ticipation. The marginal effect shows that a unit increase in distance (i.e., one more minute
of walking) to the forest from household increases the likelihood of households being in
the ‘low” participation category in forest management by 0.2%. An institutional arrange-
ment, such as leadership roles and training from CFUGs, positively contributed to the
participation of households in forest management and decision making. The marginal ef-
fect shows that households receiving training were 15% more likely to be in the high'
participation category in decision making and 17% more likely to be in the ‘high” partici-
pation category in forest management. Similarly, households represented in the executive
committee were 9.7% more likely to be in the 'high' participation category in forest man-
agement. The variable—'executive committee' —was excluded from participating in the
decision-making model due to potential endogeneity issues.

Surprisingly, we found a negative association between the longevity of CF member-
ship and participation in forest management and decision-making. The marginal effect
shows that a one-year increase in membership decreased the probability of households
being in the 'high' participation category in forest management by 0.5%. Details of the
marginal effects of independent variables on the likelihood of participating in decision-
making activities and forest management practices for 'high,' 'medium,’ or 'low' caste
households are presented in Tables 3 and 4, respectively.

4. Discussion

Our study found varying levels of participation in forest management and decision-
making activities. The level of participation found in our study is lower than the level of
participation reported in other earlier studies conducted in other hilly districts of Nepal
[45,51]. Our results indicate that participation in CF activities is affected by multiple fac-
tors related to the characteristics of the forest user's demographics, resource endowments,
and institutional variables.

Household and demographic characteristics are key factors determining household
participation in CF activities. The number of internal migrants from a household was
found to significantly impact the level of household participation in CF-related activities.
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The predicted probability for participation in decision-making and forest management
activities shows that participation probability decreases with an increase in the number of
internal migrants (Figure 3). Households with out-migrants have less labor availability,
which limits their participation in CF-related activities [18]. In line with our finding, sev-
eral other studies have found a higher level of participation in forest activities among
larger households [44,46,51]. Larger households demand more forest products and also
potentially have more labor available to devote to forest activities compared to smaller
households [57], thus increasing their level of participation in forest activities [58]. This
also highlights that a smaller household, either due to aging or out-migration, is likely to
reduce participation in CF activities. Based on the predicted probability for participation
in decision-making and forest management activities, we found that the participation
probability increases with an increase in household size and decreases with a decrease in
household size (Figure 3).
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Figure 3. Predicted probabilities of participation in decision making in relation to household size
(top left) and internal migrants' number (bottom left); participation in forest management in relation
to household size (top right), and internal migrants' number (bottom right), with other explanatory
variables at their means.

Current literature suggests that forest activities are gender-segregated [40,53]. How-
ever, while controlling for multiple variables, we found no association of gender with
participation types. This finding differs from other studies on the impacts of outmigration
on women's roles in CF in Nepal. Several studies have found that women’s participation
in CF leadership roles increased due to the out-migration of men [11,33]. Studies also
showed that lower-caste members participate relatively less in decision-making [53]. Con-
trary to other findings [51], we found a higher level of participation of the Dalit users in
decision-making, compared with higher caste groups. There could be several reasons for
this finding. First, in our sample, Dalit households had a proportionally smaller number
of out-migrant household heads compared to other caste groups, so they were available
to participate in meetings called by the executive committee. Second, the study sites had
surplus amounts of forest products. This likely resulted in less interest in CF participation
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from the elite and privileged caste groups and alleviated their need for control of re-
sources, thus creating more opportunities for lower caste groups to participate in decision-
making. Like a previous study [53], we found higher participation of Janajati caste group
households in forest management activities compared to others. One possible explanation
could be that the Janajati households use substantial amounts of forest products, incentiv-
izing their participation in forest management activities. Field observations showed that
Janajati caste groups were mostly engaged in diversified livelihood activities, such as live-
stock keeping and alcohol making. We found that the Janajati caste groups used six bhari
more fuelwood per month compared to other caste groups. Likewise, this study showed
a higher level of participation in CF decision-making among households engaged in agri-
culture and forestry as their major occupation, indicating their dependency on forests.
This is consistent with the findings by [59].

This study found a significant relationship between the livestock unit and the level
of participation in decision-making. This was consistent with findings from other research
conducted in different geographic locations [51]. Literature suggests that households with
a higher number of LSU participate more in CF activities to meet the forage needs for their
livestock [45]. Similarly, consistent with Musyoki et al. [60], we found a significant nega-
tive relationship between household well-being status and participation in decision mak-
ing. Poor households have to bear a higher opportunity cost of participation in meetings
[61]. For the poor households, time spent in the meeting could be used to gain additional
cash income, disincentivizing their participation. Generally, participation in decision-
making activities, such as meetings and assemblies, is somewhat voluntary for general
members (though mandatory for executive members in some CFUGs). Until and unless
individuals have the intention of engaging in the agenda, participating in a meeting will
likely remain passive. We found no significant relationship between participation in forest
management and household well-being status. However, participation in forest manage-
ment provides an opportunity for households to collect some forest products, so poor
households likely participate in forest management despite the opportunity costs. We
found a negative association between remittances and participation, although the rela-
tionship was not statistically significant. The households in our study area received an
average of Nrs 5755 per year from remittances, a value that did not substantially raise
their total household income enough to alter their dependency on forests and participa-
tion in CF activities. Discussion with community people shows that most migrant house-
holds invest their money in buying assets in an urban center or saving money for future
use. Both of our study sites have poor banking services, constraining the regular flow of
remittances into the villages and limiting the effects of remittances on CF participation.

Institutional arrangement is another major factor influencing participation in CF ac-
tivities. Extension services and training are key to the success of CF. Our study showed a
positive association between training and extension opportunities and participation in de-
cision-making and forest management activities. Sustained support and extension ser-
vices are crucial to revitalizing CF governance and conservation outcomes [37]. Training
opportunities provided by the NGOs and government authorities to the forest users en-
hance knowledge of sustainable forest management and motivate forest users to partici-
pate in forest activities [59]. Several other studies show that equitable opportunities in
leadership positions and extension services by the institutions increase participation
[37,40]. Lingani et al. [46] found, as an exception, that technical assistance weakens partic-
ipation in forest management if such assistance does not directly contribute to livelihood
and address the real needs of local people. As the number of development projects de-
creased in recent years, CFUGs throughout the country are not receiving the training and
extension services from which they used to benefit in earlier years. In this context, the
participation of local communities in CF activities is likely to decrease in the future.
Households given opportunities in executive committees are likely to participate more in
CF activities, a finding that is supported by other studies [37,45]. Studies have shown that
executive positions are mostly dominated by local elites, limiting the participation of
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women and other disadvantaged caste groups [18,62]. Out of the 80 households with ex-
ecutive committee members in our sample, Dalit households represented 14%, Janajati
represented 26%, and the higher caste group represented 60%. In contrast, the percentage
of total households belonging to the Dalit, Janajati, and higher caste groups was 26%, 30%,
and 44%, respectively. This indicates that there was a disproportionate representation of
higher caste groups in the executive committee, highlighting the need for equitable rep-
resentation of all caste groups to ensure higher participation.

As expected, we found distance to the forest from the household was negatively re-
lated to the level of participation in forest management. An increase in distance from
household to community forest decreases the marginal benefit from forest products con-
sumption due to an increase in the length of time needed to collect the forest products
[40]. Years of membership in CF were negatively associated with the level of participation
in forest management. This might be an indication that the younger generation is less in-
terested in providing continuity to CF practices. Brown [47] highlighted the need to in-
crease the participation of youths in community forestry because of their technological
literacy, innovative ideas, and leadership quality.

5. Conclusions

This study investigated how out-migration influences participation in CF activities
based on the survey data from the Mid-Hill region of Nepal. The study found that ap-
proximately 72% of the households have at least one migrant member, and only 20% and
29% of the households have a high level of participation in forest management and deci-
sion making, respectively. The household size and the number of internal migrants, to-
gether with multiple resource characteristics and institutional attributes, were major fac-
tors affecting users’ participation in CF decision-making and forest management. This
study also found that there is no significant relationship between the number of interna-
tional migrants in the household and the level of participation in forest management and
decision making. Additional factors that determined the participation of users in decision-
making were caste, training opportunity, occupation, livestock unit, and well-being index.
Likewise, in addition to household size and internal out-migrant number, participation in
forest management was affected by caste, training opportunity, leadership position, dis-
tance to the forest from home, and community forestry membership duration.

The results have several policy implications. Although participation, leadership in
CF activities, and forest resource consumption are directly associated with demographic
factors, these dynamics are not considered in community forest operation plans. We
found that migrant household heads holding leadership positions and their absence in the
community impacted the functioning of CFUGs. It is crucial to account for active and pas-
sive members (due to out-migration) for the effective and efficient functioning of CFUGs.
The roles and responsibilities and resource distribution for active versus passive members
should be defined in the community forestry operational plan and constitutions. CFUGs
should update the absentee household's information, while renewing their operational
plans and accordingly devising all kinds of forest management activities. Members who
are reliant on forest resources should be given roles in forest management. Divisional for-
est office including local government can play a role in providing resources to support
active members in their efforts. Community forestry policy should anticipate significant
changes resulting from out-migration and accordingly re-orient forest management strat-
egies. In the upcoming years, community forestry management should consider the inte-
grated dynamics of communities and their forests. Furthermore, future research should
expand the scope of this study by focusing on how out-migration and remittance influence
the dependence of the local community on different kinds of forest product use and its
implication in the sustainability of community forests.
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