‘Q‘ﬁ? sustainability @y

Article
Household Livelihood Strategies and Implication for
Poverty Reduction in Rural Areas of Central Nepal

Shanta Paudel Khatiwada 12, Wei Deng *, Bikash Paudel 3, Janak Raj Khatiwada 24, Jifei Zhang !
and Yi Su 12

I Institute of Mountain Hazard and Environment, Chinese Academy of Sciences, Chengdu 610041, China;
shantapaudel@gmail.com (5.P.K.); jfzhang@imde.ac.cn (J.Z.); su.suyi@163.com (Y.S.)

2 University of Chinese Academy of Sciences, Beijing 100049, China; janak@cib.ac.cn

3 Local Initiatives for Biodiversity, Research and Development (LI-BIRD), Gairapatan-4,
Pokhara Post Box No. 324, Nepal; bpaudel@libird.org

* Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China

* Correspondence: dengwei@imde.ac.cn

Academic Editor: Harald Rohracher
Received: 1 March 2017; Accepted: 13 April 2017; Published: 14 April 2017

Abstract: Understanding household livelihood strategies is pivotal to minimize rural poverty in the
least developed countries like Nepal. This study is an attempt to assess livelihood strategies pursued
by rural households, investigate the most remunerative strategy, and identify the factors that
influence a household’s choice of better strategies in rural Nepal. Primary data collected in 453
households from three villages of central Nepal are analyzed quantitatively within a sustainable
livelihood framework. This study categorized households into five main livelihood strategy groups.
The results showed that the majority (61%) of the households diversified their income to non-farm
sources. Livelihood diversification to business/enterprise strategies adopted by 16% of the
households is the most remunerative strategy followed by commercial farming that includes 13%
of the sample and are more relevant to poverty reduction. Land holding, education, agriculture and
skill training, access to credit, and proximity to the road and market center are the major influencing
factors on the adoption of higher returning livelihood strategies. Stimulating poor households to
follow market-oriented farm and non-farm activities by improving access to education, vocational
training, rural credit, and rural infrastructures is momentous for reducing poverty in the rural areas
of central Nepal.
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1. Introduction

Rural households combine a diverse set of income generating and social activities and construct
a portfolio of livelihood activities to meet and, if possible, to enhance better livelihood outcomes [1].
Almost two-thirds of the world’s poor people reside in the rural areas of low-income countries,
mainly depending on subsistence farming and other natural resources for their livelihood [2].
However, low productivity in farming and limited accessibility to non-farm income sources have
been increasing vulnerability of these people who are often poor and deprived with a minimum
standard of life [3,4]. Although poverty is a multi-dimensional issue, it is directly associated with a
household’s income, asset holding, and other economic activities that mutually generate a
household’s livelihood strategy and outcomes [5]. Hence, it is important to underpin the underlying
mechanism related to rural poor’s livelihood strategies in order to achieve the international goal of
poverty reduction [3].

To understand the poverty-livelihood nexus in rural areas of developing countries, several
scholars have studied household livelihood strategies through different approaches, given different
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terminologies, and assessed their relevance to poverty reduction [6-13]. They have classified
household livelihood strategies based either on income quartiles [14], households’ asset ownership
[15,16], major livelihood activities [17], or on income composition [7,18,19]. Studies centered on the
welfare outcome of a household’s livelihood strategies have consistently found a positive
relationship between livelihood diversification to the non-farm sector and poverty reduction
[11,14,16,20,21]. There is also increasing evidence of the contribution of business or rural enterprises
and commercial farming for minimizing rural poverty [7,10,12]. A number of authors have explored
the influencing factors on the choice of a household’s livelihood strategies [8,18,22,23]. The overall
conclusion is that households’ livelihood strategy choices mainly depend on differential access to and
control over five type of livelihood capital/assets. In addition, a significant influence of the location
factor including geographical location and distance to key facilities (such as road, market) in the
choice of livelihood strategy has been further emphasized in some studies [7,12,24].

Nepal is a mountainous country, where approximately 77% of its area is covered by mountains
and hills making it difficult to construct infrastructure and basic facilities [25]. This has caused about
80% of the total population to be concentrated in rural areas where the majority of them depend on
subsistence farming for their livelihood [26]. However, fairly small parcels of per capita arable land
holding (average of 0.9 ha in 2010 as per World Bank 2016), high dependence on agriculture, declining
farm productivity, and limited access to non-farm income have triggered severe poverty in the rural
areas of mountains and hills in Nepal [25]. As in other developing countries, rural areas in Nepal are
also undergoing rapid socio-economic and environmental transitions in recent years which has
brought newer opportunities and challenges for rural livelihoods [27,28]. Resultantly, rural
households are trying to broaden their household economy either to survive or to generate additional
income to secure livelihood [29,30]. This change, however, has resulted in commendable progress in
reducing overall poverty from 42% in 2004 to 25% in 2011, but with very low progress in the rural
areas of hills and mountains in Nepal [26]. Recent empirical studies also have indicated that the
livelihood security of smallholder farmers in Nepal is in a vulnerable condition [29,31,32]. Therefore,
the goal of reducing poverty and improving a household’s livelihood in rural Nepal has remained a
challenging task. A clear understanding of livelihood strategy, outcome, and their impact factors is
indispensable to unraveling the bottleneck of poverty and to formulate an effective anti-poverty
program in Nepal. However, the status of household livelihood strategies, their underlying
determinants, and welfare outcomes have been seldom studied in Nepal. Therefore, using data from
a detailed household survey from three Village Development Committee (VDC) located along an
elevation gradient of central Nepal, this paper aims to: (1) assess livelihood strategies adopted by
rural households, (2) identify higher returning livelihood strategies and their relevance to poverty
reduction and (3) explore the determinants of households’ choice of better livelihood strategies.
Identification of distinct groups of households with similar livelihood strategies, their relevance to
poverty reduction, and the underlying factors influencing the choice of the most lucrative livelihood
strategy may have greater policy implications in formulating and implementing more effective
actions targeted at alleviating poverty and improving rural livelihood.

2. Methods

2.1. Livelihood Concept and Analysis Framework

Livelihood can be defined as the capabilities, assets (tangible and intangible), and activities
required in order to make a living [33]. It will be sustainable and resilient when it can cope with and
recover from shocks and stress, and maintain or enhance its capabilities and assets, including the
natural resource base both currently and in the future [33,34]. To comprehend whether poor people’s
livelihood is sustainable or not, the Sustainable Livelihood Analysis Frameworks (SLF) have been
proposed [34-36]. Several studies related to rural livelihood have used SLF [14,16,17,19,23,29]. SLF
encompasses five interacting elements namely; vulnerability context, asset pentagon, mediating
factors, livelihood strategy, and outcomes that jointly create the livelihood of poor people [34].
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However, this study used SLF with a particular focus on three aspects of the framework: livelihood
asset, livelihood strategy, and outcome (Figure 1).

Livelihood platform ‘ Livelihood strategy ‘ : ‘ Livelihood outcome
Geographical location :
= Elevation :
= Agroecology etc. \" :
Households’ choice of livelihood
Household’s asset holding strategies/income activities :
* Human capital = Crops production
* Natural capital = Livestock production : :
= Physical capital _>': *  Wage employment farm/non- ——>% Higher income
* Financial capital farm :
= Social capital = Business/enterprises
= Remittance
= Extractive etc.
Infrastructure : :
= Road /
=  Market center :

Figure 1. Conceptual framework of the study adopted from [7,18,34,37].

SLF highlights five types of livelihood assets namely human, physical, financial, natural, and
social capital [22,34,38]. Households combine these assets together with activities and choices and
construct a portfolio of activities (such as agriculture, migration, livelihood diversification, etc.) to
achieve their livelihood goals which can be defined as livelihood strategies [34,35]. As in Tesfaye’s
[24] and Soltani’s [7] studies, we defined household livelihood strategy as a combination of income
activities. Since a household’s choice of a particular livelihood strategy is conditioned by its asset
holding and external factors such as location [12,36,37], we also used a household’s asset holding,
geographical location (such as elevation and agroecology), and infrastructure (proximity to road and
market center) as conditioning factors. Livelihood outcomes are the gains from livelihood strategies
(such as income, food security, and environmental sustainability) pursued and vary across strategies
and households [6,35]. We considered higher income as an indicator of welfare outcome for this
study.

2.2. Study Area

This study was carried out in three districts of Chitwan-Annapurna Landscape (CHAL) in
central Nepal. Village Development Committees (VDCs) and Municipalities are the lowest
administrative unit in Nepal. Three (VDCs) namely Bachhauli, Ghyalchok, and Ghanapokhra from
the Chitwan, Gorkha, and Lamjung districts, respectively, were selected for the case study (Figure 2).
The study areas stretch from 190 to 2700 m above sea level (hereafter m) and from the sub-tropical to
cool temperate climatic zone representing three different agroecological regions (inner terai, mid hill,
and high hill) of Nepal [39,40]. Smallholder subsistence farming with a mixed crop-livestock
production system is a common source of livelihood, but the level of agricultural dependency and its
importance to overall household income varies across the area. Besides agriculture, salaried jobs,
tourism related business, outmigration for non-farm jobs, and wage labour are the major sources of
household income within the area [40,41]. However, distinct bio-physical, socio-economic, and
infrastructure situations along an elevation gradient create varying levels of opportunities and
constraints for different livelihood activities. Three VDCs with distinct geographic, physiographic,
and socio-economic characteristics were selected to capture as much livelihood heterogeneity as
possible that prevails in the rural areas of central Nepal.
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Figure 2. Map of Nepal indicating the study districts with the selected sampling Village Development
Committee (VDC).

2.3. Data and Sampling

Data for this study was obtained through a household survey conducted from November to
December 2015. The questionnaire survey was followed by a series of informal interviews and formal
preliminary group discussions. Firstly, we carried out several informal key informant interviews with
the local farmers in each VDC. Secondly, we organized three focus group discussions (FGDs) (one in
each VDC) with 15-20 participants in each group and 12 key informant surveys (four in each VDC)
to get village level information on the diverse aspects of livelihood such as context, livelihood
opportunity constraints, and infrastructure development. The representatives for FGDs included old
farmers, local leaders, VDC officers, and Non-governmental Organization (NGO) workers. Similarly,
old farmers, local shopkeepers, local teachers, and VDC officers were selected as key informants for
the interview. The main purpose of the discussions was to better understand the livelihood context
and to obtain supplementary information. Then, a total of 15 questionnaires (five in each VDC) were
pre-tested in order to examine the appropriateness of a predesigned set of questionnaires in the
selected VDCs. Finally, the household survey was directed following multi-stage random sampling.
Four out of the nine wards in Bachhauli and Ghanapokhara and five out of the nine wards in
Ghyalchok were purposively selected for the study based on elevation, ethnic composition, and the
socio-economic and infrastructure situation. The sample households were then randomly selected by
a computer generated random number. Altogether 453 households were surveyed, which consists of
217 from Bachhauli, 133 from Ghyalchok, and 103 from Ghanapokhra. These numbers account for
about 10% of the households in each sampled village. The household survey collected detailed
information on a household’s geographical location with key socio-economic elements such as
household demographic characteristics, education, asset holdings, occupations, income and
expenditure, production and sale of crop and livestock products, and membership in formal or
informal organizations and participation in agricultural and other income generating training.

2.4. Data Analysis

2.4.1. Income Source and Income Accounting

This study categorized more than 25 sub-categories of income sources into eight major categories
i.e., food crop income, cash crop income, livestock income, non-farm salary/wage income, farm wage
income, remittance income, business/enterprise income, and other income. All the income used in
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this study was net income estimated by subtracting the gross value of all purchased inputs for each
activity from the gross income. Similar to Babulo’s [18] study, this study used a household’s self-
reported values of market prices for estimating income and production expenditure. We excluded
the amount of household consumption income and the cost of family labour in calculating the
production cost as in previous studies [17,24,42]. Despite home consumption contributing to a large
proportion of the total household’s income [43], we aimed to identify livelihood strategies capable of
reducing absolute poverty, where cash earning or nominal income is considered as the suitable proxy
[44]. Besides, calculating actual labour time and costs for family farm labour (shadow wage) involves
several inaccuracies including the hours of family members who work partially in the farm (e.g.,
elderly people, school going children) which constitutes a large portion of the family labor [45,46]. In
addition, the opportunity cost of this labor is very low due to the lack of alternative employment
opportunities. If we use the market wage rate for calculation, the family labour cost would constitute
a large proportion of the total cost. Inclusion of consumption income without the family labour cost
would result in high error in the net income calculation. Therefore, we excluded the value of home
consumption as in earlier studies [17,42]. Following the aggregation of the total annual household
income, daily per capita income was calculated by dividing the sum of the nominal household income
by the household size and was converted to a daily measure by diving by 365. Later the per capita
income was converted to US dollar (106.8 NRP = 1 US$, exchange rate as per the Nepal Rastra Bank
on 29 September 2016).

2.4.2. Determining Livelihood Strategy Cluster

Clustering households into distinct livelihood strategy groups employing sectoral income share
through cluster analysis has become the dominant approach in livelihood studies [7,17,24].
Categorizing households with similar income earning characteristics into a mutually exclusive group
enables policy makers to design and implement more effective programmes for the targeted group
[7,17]. Therefore, this study used Principle Component Analysis (PCA) followed by cluster analysis
to categorize households into distinct livelihood strategy groups based on the percentage
contribution of individual income to the total household income.

Similar to the previous studies by Tesfaye [24] and Soltani [7], PCA was applied using eight
major income sources as input variables. Then, the first principal components factors loaded from
Varimax rotation (with Eigen values greater than 1) were used as inputs into the hierarchical cluster
analysis followed by K-means cluster analysis. Hierarchical cluster analysis followed by the Ward
method classified a total of 453 observations into five clusters. As suggested by Hair [47], k-means
cluster analysis was applied in order to correct the possible misclassification of observations at the
boundaries between the clusters which regrouped our sampled households into five clearly defined
clusters. Finally, the cluster membership of each household obtained from the k-means cluster
analysis was used as household livelihood strategies. The clusters were named based on the average
share of income from each source. One Way Analysis of Variance (ANOVA) followed by post-hoc
Tukey’s test was used to test the differences in sectoral income share among strategy groups.

We also calculated and compared the level of income diversification among five livelihood
strategy clusters using Simpson’s index [48]. Following the assumption of Ellis [49], three main
categories of incomes were considered to determine diversification—on-farm, off-farm, and non-
farm income. The household income diversification index was calculated by using the following
equation as done by Chilongo [50]:

n
Diversity index = 1 — Z(Si)2
i=1
where Si indicates the share (percentage) of income source i to the total household income and # is
the number of households. The index ranges from 0 to 1 where 0 refers to no diversification and 1
refers to highest diversification.
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2.4.3. Identifying a Higher Returning Livelihood Strategy

To evaluate the most remunerative livelihood strategy, the welfare outcome was chosen. Several
previous studies have used either per capita income [10], household consumption expenditure [21],
or mean total income [9] as a proxy to evaluate welfare. This study has compared the mean per capita
income as an indicator of the welfare outcome considering that mean per capita daily income mirrors
the expected outcome of a chosen strategy [9,10]. One way ANOVA and pairwise comparisons were
used to test the apparent differences the in per capita income outcome of five livelihood strategies
identified from the cluster analysis. The per capita daily income of five strategies was further tested
through first order stochastic dominance analysis assuming that first order stochastically dominant
strategies have lower cumulative density for every possible income level than the other and reflect
greater likelihoods of ensuring higher income [10,51].

2.4.4. Determining Livelihood Strategy Determinants

Multinomial logistic (MNL) regression was used to identify the determinants of household
livelihood choices. Five clusters of livelihood strategies identified from the k-means cluster analysis
were used as the dependent variables. It was assumed that the livelihood strategy choice is a function
of several livelihood platform variables including a household’s demographic characteristics, human
capital, natural capital, physical capital, financial capital, social capital, and location and geographical
factors. Therefore, understanding the rural background of Nepal and reviewing the relevant
literature, a total of 19 asset-based explanatory variables were selected for this study. The selected
variables, their definitions, and expected relationships to livelihood strategy choices are summarized
in Table 1. Among them, elevation and agroecology were highly correlated (r = 0.97, p < 0.001). To
avoid multicollinearity issues, agroecology was excluded in the multivariate regression. All analyses
were carried out using SPSS version 21 and Minitab version 17.

Table 1. Livelihood platform variables used, their definition, and expected relation with livelihood
strategies.

Expected Relationships with

Explanatory Variabl Definiti Lit Revi
xplanatory Variables efinition iterature Review Livelihood Strategies (LSs)

Human capital

HHs headed 1
The gender of main decision maker of s headed by males are more

der of h hold likely t involved in high
Gender of househo a HH (Dummy; if sex of HH head is (52,53] ikely to be invo ved in higher
(HH) head . returning LSs both in the farm
female 1, otherwise 0)
and non-farm sector
HHs with a younger head are
Age of HH head Age of HH head (years) [12,18] expected to adopt more
profitable LSs
HHs with a higher educated
. . head are more likely to be
Education of HHhead  Schooling Years of HH head [7,54]

involved in higher returning
non-farm LSs

HHs having higher average
Average education of total family
members (years)

education are supposed to be

Average education [23,55]

involved in non-farm based
LSs

HHs having a higher number
of working age members are

Numbers of HH members aged

Worki
orking age members between 15 and 64 years

2
[20,55] more likely to engage in more

diversified LSs

HHs with a bigger family size
Family size Total HH members [19,56] are expected to adopt farm-
based LSs
HHs having member/s with
agricultural training are
expected to be involved in
commercial farm based LSs

If HH head or other member have
Agricultural training training related to agriculture [12,22]
(Dummy; if yes =1, No = 0)
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Skill-development
training

If household head or any member
have income generating training [55]
(Dummy; if Yes =1, No =0)

HHs having member/s with
skill-development training are
more likely to be involved in
self-employed rural enterprise

Natural Capital
HHs with smaller size of
Total land holdings Size. of HH’s own land for [19,22] agricul.tural land holdin.gs are
agriculture (ha) more likely to engaged in non-
farm based LSs
Physical capital
Estimated value of total livestock II:IiIg_I}fe(;V\tlezeg ;‘;e;:;ifozsé}io
Livestock value owned by household in Nepalese [12,13] . .
Rupees (NPR) follow commercially oriented
on-farm LSs
Estimated value of building, HHs owning fixed assets with
Household Asset value  agricultural, and non-agricultural [12,55] higher value are expected to
assets owned by HH (NPR) follow commerecially oriented LSs
Financial capital
. HHs having access to credit are
Access to credit If the household has a loan during the [10,22,37] more Iikelygto start up

last 2 years (Dummy; Yes =1, No =0)

rural enterprise

Expenditure

HH's total annual expenditure (except
crop and livestock production [9,21]
expenditure) (NPR)

HHs having higher
expenditure are more likely to
engage in non-farm LSs

Social capital

Household’s Ethnic affiliation

HHs that belong to Brahmin
and Chbhetri are supposed to be

Ethnicity (Dummy; 1 = Brahmin, 2 = Chhetri, 3 = [9,30] K R R
Dalit, 4 = Tharu, 5 = Janajati) involved in more remunerative
non-farm LSs
Whether HH head or any member HHs having member/s with
Membership in have been members of [7,19,24] membership in organization are
organization formal/informal groups/organizations T expected to be involved in more
(Dummy: yes =1, No = 0) profitable farm and non-farm LSs
Infrastructures
HHs located closer to roads are
. Distance to nearest vehicle passable more likely to follow
Home-road Distance road (KM) ’ [7,12,18] commercizl oriented farm and
non-farm LSs
HHs located closer to market
. Distance to nearest Market center the centers are expected to adopt
Home-market Distance HH usually use (KM) [7,18,24] market orientSd farm and nl::)n-
farm LSs
Geographical factors
HHs located at lower elevation
Elevation Elevation of each HH recorded by GPS [7,12] .are r'nore likely t.o be involved
™M) in higher returning farm/non-
farm LSs
HHs in low-land terrain are
Dummy 1 = low-land terai, 2 = mid- expected to be involved in
Agroecology hill, anc}il 3 =high hill (10,50,55] hi;;)her returning farm and non-
farm based LSs
3. Results

3.1. Description of Livelihood Strategies (LSs)

This study identified a limited set of livelihood strategies (LSs) through factor and cluster
analysis. The results are presented in Tables 2 and 3. The PCA extracted four principle component
factors with eigenvalues greater than 1, explaining 66.25% of the varience (Table 2). The first factor
has high positive loading on non-farm salary/wage income and high negative loading on remittance
signifying non-farm salary/wage vs. remittance income. The second factor has high positive loadings
on commercial crop and livestock income while negative loadings on non-farm wage, remittance,
and business/enterprise income which suggests that the households involved in commercially
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oriented cash crop and livestock production are less likely to be involve in other non-farm income
activities. Similarly, there is a high positive loading of self-employed business/enterprise income and
a negative loading on remittance and non-farm wages. This signifies that households that earn from
self-employed business/enterprise activities are less dependent on remittance income. Finally, the
fourth factor has high positive loadings on food crop and livestock income share while high negative
loadings on commercial crop, farm and non-farm wage, and remittance income. This further suggests
that households that are oriented to cereal crop/livestock production are less likely to depend on
other non-farm oriented income.

Table 2. Extracted principle component factors from Principle Component Analysis (PCA) with varimax
rotation with Eigenvalues greater than 1.

Income Variables Factor1 Factor2 Factor3 Factor4
Food crop 0.157 0.084 -0.046 0.813

Commercial crop -0.058 0.806 0.06 -0.255
Livestock 0.035 0.652 -0.017 0.422

Non-farm salary/wages 0.889 -0.261  -0.238  -0.147
Wage Labour Agriculture  0.214 0.112 0.024 -0.487

Remittance -0.805  -0.341 -0.447 -0.144
Business/enterprise -0.082  -0.209 0.95 0.044
Other 0.036 0.133 0.286 -0.07

The five clearly distinct clusters were identified from the K means cluster analysis. The clusters
were named based on income distribution characteristics. The mean and standard deviations for the
sectoral income shares and pairwise comparison for each income share between every combination
of clusters are summarized in Table 3. The results from one-way ANOVA show significant
differences in the income shares among clusters with p < 0.001 except for the case of other income
with p <0.01 (Table 3). Furthermore, the result of the pairwise comparisons for each sectoral income
share among the five clusters indicates significant differences between at least one pair of clusters.
Similarly, the household income diversity index in Table 3 shows a significant difference in the
income diversification among clusters with p < 0.001. In addition, the result from the pairwise
comparisons shows non-significant difference in income diversification between cluster 5 and cluster
3 which both are primarily associated with farm related strategies.

The first cluster was named as the non-farm wage strategy since 75.2% of the share of the total
income was covered by non-farm wage income alone. This cluster represents about one fourth of the
total sample and appeared as the second largest cluster. This strategy was commonly adopted to all
three case study sites but a relatively higher percentage (32.7) of households in low-land terai sites
(Bachhauli VDC) followed this in comparison to mid hill (21.8%) and high hill (14.8%) (Table 4).

Cluster two consists of the households that earned most of their income from self-employed
rural enterprise and small business, and on average 63.8% of the total income share in this cluster
was accounted for by business/enterprise income. Hence this was termed as the business/enterprise
strategy. 15.2% of the sampled households were involved in this cluster. The percentage of
households following this strategy is almost equal for all three sites based on the total sample of each
site (Table 4).

The third cluster has 68.6% of its income share from market-oriented high-value cash crop and
livestock sales (43.8% and 24.8% from cash crop and livestock, respectively) in overall income and
thus was named as the commercial farming strategy. Here, commercial farming refers to the
diversification of subsistence farming to the production of high-value commodities such as
vegetables, fruits, and livestock for commercial purpose rather than producing a single commercial
crop. In addition, the household income diversity index in Table 3 showed that this strategy has the
second highest (0.31) mean income diversification. This cluster represents 13.2% of the total sample
(Table 3). This strategy is dominant in the mid hill study area (Ghyalchok VDC) (Table 4).
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Table 3. Income distribution, level of diversity, and intensity of poverty among livelihood strategy clusters.

Income Source Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5
Total Non-Farm Business/ Commercial . . Diversified ..
] ] Remittance-Oriented . F Statistic
Cluster Name Wage Enterprise Farming Subsistence
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Food crop 6.4 12.8 4270 6.5 3.9°b 6.8 4.7°b 6.2 2.3 4.1 3332 245 102.902 ***
Commercial Crop 7.9 17.3 250 6.2 410 8.5 43.82 23.3 1.7° 4.7 1.7° 4.2 218.421 ***
Livestock 12.2 15.9 7.6¢ 8.1 85¢ 10.1 24.8Y 19.0 6.4c 8.7 3412 25.0 58.568 ***
Wage Non-farm 26.6 32.6 75.2 2 16.3 12.2 be 18.7 11.1bc 16.2 69c¢ 11.6 17.2° 22.2 363.49 ***
Wage-Agriculture 1.7 7.2 2.8 ab 8.4 1.4ab 49 42a 14.3 0.7b 24 0.0° 0.0 4.004 ***
Remittance 30.9 375 35¢b 9.3 5.1°b 12.0 7.2°b 15.2 77.32 17.3 59¢b 13.2 684.849 ***
Business/enterprise 14.0 24.9 4.1°b 9.3 63.9 2 20 3.7°b 9.2 45°b 9.1 7.8P 15.0 360.899 ***
Others 0.3 2.0 0.2 ab 1.0 09 34 0.6 ab 3.1 0.1b 0.8 0.0 ab 0.0 3.127 **
Simpson Diversity Index 022¢<d  0.16 025b¢  0.17 0.312b 0.19 0.16 4 0.15 0.342 0.20 15.19 ***
Number of HH 453 115 72 60 162 44
Percentage of HH 254 15.9 13.2 35.8 9.7
Percentage of extremely poor HH ! 38.3 2.80 13.3 22.2 38.6
Percentage of poor HH 2 25.2 15.3 25.0 27.2 31.8

Bold numerals refer to the higher share of individual income; <4 common superscripted letter imply that the mean income difference is not significant; ! Percentage of
households with less than US$1.25/capita/day; 2 Percentage of households with less than US$2/capita/day; Significant at *** 99%, ** 95%.
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Table 4. Distribution of sampled households in three study areas by livelihood strategy clusters.
Numbers in parentheses are percentages.

Survey Non-Farm Business/ Commercial Remittance Diversified
. . . . Total
Areas Wage Enterprise Farming -Oriented  Subsistence
Low-terai 71(32.7) 34 (15.7) 3(1.4) 73(33.6) 36(16.6) 217
Mid-hill 29(21.8) 21(15.8) 51 (38.3) 27 (20.3) 5(3.8) 133
High-hill 15(14.8) 17(16.5) 6(5.8) 62(60.2) 3(2.9) 103

Pearson Chi-Square = 147.335; p < 0.001.

Remittance income alone contributes 77.3% of the household’s total income in cluster four.
Therefore, it was named as the remittance-oriented strategy. This strategy includes households with
relatively high remittance income and with the lowest diversity index (0.16) (Table 3). This is the
largest among the five clusters, representing 35.8% of the total sample. This is the most dominant
strategy in the high hill site (Ghanapokhara VDC) since 60.2% of the total sample from this site has
adopted remittance based activities as their main source of income (Table 4).

Finally, the fifth cluster was named as the diversified subsistence strategy since households in
this cluster earned income from more diversified sources than the other four clusters. The major share
of total household income in this cluster was covered by food crop income (33.3%), livestock income
(34.1%), and non-farm wage income (17.2%) (Table 3). This cluster is the smallest among the five
clusters identified for this study, representing only 9.7% of the total sample. The majority of the
households in this cluster are located in the low-terai study site and are involved in cereal crops and
livestock production (Table 4).

3.2. Which Livelihood Strategy Is Superior?

Daily mean per capita income (DPCI) among the five LS groups ranged greatly from $1.68 for
diversified subsistence to $3.65 for business/enterprise LS. The business/enterprise strategy was
found to be the most remunerative strategy in terms of the highest ($3.65) mean DPCI outcome
followed by commercial farming ($2.96). The result from one-way ANOVA showed significant
differences (p = 0.001) in DPCI among the five LS clusters. Furthermore, the result of the pairwise
comparison of DPCI among the clusters showed no significant difference between
business/enterprise LS and commercial farming LS. However, DPCI of these two LSs differed
significantly with the other three clusters (Cluster 1, Cluster 2, and Cluster 5) (Figure 3).
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Figure 3. Mean Daily per capita income by different LSs clusters. The bar represents the mean and the
error bar represents the SD. The letters are derived from the Post hoc Tukey’s test. Different letters
indicate significant difference at the 5% level.
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The cumulative density curves (Figure 4) further indicated that the business/enterprise strategy
is the most lucrative since it first-order stochastically dominates the other four strategies. Similarly,
the commercial farming strategy stochastically dominates the other three strategies and appeared as
the second most remunerative strategy. The result has further confirmed that the diversified
subsistence LS is the most inferior among the five strategies since it is dominated by the other four
strategies with higher DPCI. In addition, less than 18% and 38% of households adopting
business/enterprise and commercial farming LS, respectively, were found under the international
poverty line (at $2 per day) which was over 71% for the households following the diversified
subsistence LS.
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Figure 4. Cumulative density distributions for each livelihood strategy (LS).

3.3. Socio-Economic Characteristics of Households by the Five Livelihood Strategy (LS) Clusters

The summary statistics of the nominal explanatory variables according to the five LSs clusters
showed that ethnicity, agricultural skill-development training, and access to credit are significantly
different among the households in the four LSs group with p < 0.001, except for membership in
organization with p < 0.01. However, there are no significant differences in the sex of the household
head across the five strategies (Supplementary Table S1). Similarly, the summary statistic results of
the continuous explanatory variables showed significant differences in the education years of the
household head, total land holding, and distance from the home to the nearest market center at p <
0.001, whereas it showed the age of the household head, average age of family members, a
household’s fixed assets value, average distance from home to the nearest road, and elevation at p <
0.01. However, there are no significant differences in the average number of a household’s working
age members and households’ expenditure per year among the five livelihood strategy clusters
(Supplementary Table S2).

3.4. Determinants of Livelihood Strategy

Multinomial logistic regression (MNL) was applied with a diversified subsistence strategy as a
reference category in order to assess the effects of each predictor variables on the likelihood of a
specific livelihood strategy choice relative to diversified subsistence. The results of the MNL
regression are presented in Table 5. The results showed a positive and significant impact of male
headed households (3 = 0.923, p = 0.01), average education (3 = 0.20, p = 0.01), working age family
members (3 = 0.088, p = 0.01) and elevation ( = 0.0.005, p = 0.001) in choosing a non-farm wage
strategy against diversified subsistence. On the contrary, there were significant negative influences
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of the size of land holding ( = -1.963, p = 0.001), value of livestock assets (5 = -0.013, p = 0.001),
distance from home to road ( = -1.714, p = 0.001), and distance from home to market center (p =
-0.069, p = 0.05). However, no significant influence of age and education of the HH head, skill-
development training, membership in organizations, and ethnicity on the choice of non-farm wage

LS were found.

Table 5. Determinants of livelihood strategy choice (multinomial logistic regression, diversified

subsistence production as reference category).

. . Commercial Remittance-
Explanatory Variables Non-Farm Wage  Business/Enterprise Farming Oriented
B (Std. Error) B (Std. Error) B (Std. Error) B (Std. Error)
Male headed household 0.923 ** (0.46) 0.045 (0.516) 0.422 (0.612) 1.196 ** (0.461)
HH head’s age -0.013 * (0.019) 0.03 (0.023) 0.039 (0.025) 0.003 (0.019)
HH head’s education years -0.006 (0.065) 0.214 *** (0.072) 0.242 ** (0.086) -0.017 * (0.065)
HH's average education years 0.207 ** (0.123) 0.057 (0.14) -0.032 (0.15) -0.217 ** (0.122)
Family size 0.136 (0.175) 0.071 (0.2) 0.413 ** (0.231) 0.122 (0.173)
Working age family members 0.088 ** (0.244) 0.199 (0.277) 0.136 (0.306) 0.11 (0.242)
Agricultural training 2< -0.672 (0.537) -1.216 * (0.652) 2.083 *** (0.669) -0.786 * (0.548)
Skill-training 4 0.698 (0.463) 1.68 *** (0.578) -0.841 (0.593) 0.649 (0.461)
Total landholding -1.963 *** (0.483) —1.473 *** (0.453) -1.053 ** (0.565) -2.026 *** (0.441)
HH'’s access to credit a¢ 0.022 (0.45) 1.321 *** (0.564) 0.711 * (0.634) -0.511 (0.446)
HH's expenditure 0.04 (0.008) 0.011 (0.006) 0.01 (0.009) 0.004 ** (0.008)
Livestock value -0.013 *** (0.005) 0.021 (0.002) 0.019 (0.003) -0.008 ** (0.003)
HH’s fixed asset value -0.006 (0.011) 0.021 (0.004) 0.007 (0.005) -0.006 (0.004)
Membership in organization f 0.572 (0.644) 0.694 (0.74) 1.039 * (0.803) 0.308 (0.625)
Ethnicity
Brahmin ethnic group 28 0.453 (0.714) -1.71** (0.787) -2.152 ** (0.878) -1.68 ** (0.717)
Chbhetri ethnic group 28 2.247 (1.59) 2.786 * (1.644) 2.411 (1.566) 2.052 (1.553)
Dalit ethnic group 8 1.279 (1.051) 1.05 (1.136) 1.211 (1.147) 1.018 (1.043)
Tharu ethnic group 28 -0.502 (0.762) -1.624 ** (0.831) -3.749 ** (1.77) -0.431 (0.744)
Home to road distance Km -1.714 *** (0.422) -3.147 ** (0.55) -1.943 *** (0.473) -1.932 *** (0.421)
Home to market distance Km -0.069 * (0.053) -0.159 ** (0.086) -0.715 *** (0.125) -0.078 (0.055)
Elevation (m) 0.005 *** (0.001) 0.007 ** (0.001) 0.01 *** (0.002) 0.005 *** (0.001)

Log Likelihood = —461.502; LR Chi square = 438.10; Probability >chi2 = 0.000; Goodness of fit: Pearson
Chi square = 1470.95; p-value = 0.952; Deviance chi-square = 923.00; p-value = 0.998; Pseudo R-square:
Cox and Snell = 0.620; Nagelkerke = 0.652, McFadden = 0.322; Significant at *** 99%, ** 95%, and * 90%;
2 Dummy variables; ® excluded category: female-headed household; < excluded category: not having

agricultural training; 4 excluded category: not having skill-development training, ¢ excluded category:

not having access to credit, f excluded category: not having membership of organization, 8 excluded

category: Janajati ethnic group.

Similarly, households headed by more educated head (3 =0.214, p = 0.001), having member with
skilled development training (3 = 1.68, p = 0.001), having more access to credit (3 = 1.321, p = 0.001),
no member with agricultural training (-1.216, p = 0.05), smaller size of land holding (3 =-1.473, p =
0.001), located closer to the road (3 =-3.147, p = 0.01), located closer to the market center (3 =-0.159,
p=0.01), and at higher elevation (3 = 0.007, p = 0.01) were more likely to adopt the business/enterprise
strategy than food-grain production. Similarly, there were negative but significant influences of the
Brahmin and Tharu ethnic group in the choice of the business/enterprise strategy, suggesting a lower
likelihood of following the business/enterprise LS by them in comparison to Janajati while Chhetri
had a significant positive association. However, gender and age of household head, family size and
working age members, a household’s assets value, expenditure, and membership in organizations
showed positive associations but not a significant influence on the adoption of the business/enterprise
LS.

While comparing the commercial farming LS with diversified subsistence, households headed
by more educated heads (3 = 0.242, p = 0.01), with a bigger family size (§ = 0.413, p = 0.01), members
having agricultural training (3 = 2.083, p = 0.001), membership in organizations (3 = 1.039, p = 0.05),
having more access to credit (3 = 0.71,p = 0.05), owned relatively small size of land (f =-1.053, p =
0.01), located closer to road (p = -1.943, p = 0.001) and market center ($ = -0.715, p = 0.001), and at
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higher elevation (p = 0.051, p = 0.001) preferred to choose a commercial farming strategy. Similarly,
there were negative and significant associations of the Brahmin and Tharu ethnic groups on the
adoption of commercial farming LS signifying the lower involvement of these ethnic groups in
commercial farming as compared to Janajati. Finally, households headed by lower educated (3 =
-0.017, p = 0.05), male (3 = 1.196, p = 0.01), having higher expenditure (3 = 0.024, p = 0.01) but lower
average education (3 =-0.217, p = 0.01), owned smaller farm size (3 = -2.026, p = 0.001) and livestock
with lower value (3 = 0.008, p = 0.01), located closer to a vehicle passable road (3 =-1.932, p = 0.001)
and at higher altitude ( = 0.005, p = 0.001) were more likely to choose the remittance oriented LS
(Table 5).

4. Discussion

4.1. Household Livelihood Strategy in Rural Nepal

This study has identified five distinct clusters of livelihood strategies, namely the non-farm
wage, the business/enterprise, the commercial farming, the remittance oriented, and the diversified
subsistence strategies followed by rural households in central Nepal. The results show that income
diversification to non-farm activities has become the dominant livelihood strategy since the majority
(about 61%) of households have diversified their livelihood to non-farm related strategies (includes
remittance and non-farm wages). This result seems reasonable because growing outmigration to
cities and abroad prompted by limited employment opportunities and low profit from subsistence
farming in the rural areas has been increasing the households receiving non-farm income including
remittance and non-farm wages. The increasing role of remittance and non-farm income in
households and the national economy in Nepal is widely discussed in the empirical literature and
national reports [30,57,58]. As indicated by the results, very few (only about 10%) households are
found in the diversified subsistence group which is represented by households that generated higher
income from cereal and livestock sales. This can be because a) increasing remittance and non-farm
income have decreased the contribution of agricultural income in the overall household income and
b) this study categorized households based on the share of cash earning while the majority of the
farming households in Nepal produce food grain for subsistence purposes. This study also revealed
that nearly one-third (about 29%) of the sampled households have market based LS
(business/enterprise and commercial farming). Among them, households in low-land terai and high-
hill VDCs are taking advantage of tourism related business since they are located near the renowned
tourist centers in Nepal. While in mid-hill VDC, the majority of households have diversified
subsistence farming to vegetable production for commercial purposes due to unfolding market
opportunities fueled by increasing urbanization. In addition, livestock based enterprises along with
non-farm micro-enterprises were found to be commonly practiced in the sample villages. Although
slowly increasing newer livelihood opportunities fueled by increasing connectivity and
infrastructure development in the rural areas may have attracted smallholder farmers to adopt
market-oriented farm and non-farm activities.

This study has suggested that income diversification is the major characteristic in the study
villages, which is aligned with the existing findings on rural livelihood diversification [12,14,22,59].
However, to assess the reasons for diversification is beyond the scope of this study—livelihood
security could be the motive of diversification. The results showed that two farm based strategies
(i.e., diversified subsistence and commercial farming) are highly diversified strategies. Since
agriculture-based rural livelihood in Nepal is highly vulnerable due to the high production cost but
low productivity from agriculture, which has been accelerated by the adverse effect of global climate
change [32], smallholder farmers may have diversified their income to enhance their livelihood
security and resilience power. More importantly, this study has indicated an increasing domination
of non-farm sector income over farm income in rural households. The results showed that only about
23% of sampled households adopted the farm-based strategy (including both subsistence and
commercial farming) as major income activities. Moreover, other empirical studies also revealed that
subsistence farming in Nepal has been shifting to the hands of less capable women and elderly people
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and increasing fallow land due to the shortage of labour caused by outmigration [60,61]. Thus, these
results have indicated a serious threat to future food security and agricultural development for an
agrarian country like Nepal.

4.2. Livelihood Strategy, Income, and Implication for Poverty Reduction

Among the five clusters of LSs, business/enterprise based LS has been found to be the most
remunerative in terms of the highest DPCI followed by commercial farming, while diversified
subsistence LS was the least. Furthermore, the dominance of DPCI of these two strategies over the
others indicates that market-oriented strategies either based on farm or non-farm strategies have
greater likelihood of earning higher income and have the potential to alleviate poverty in our study
areas. Since the significantly lower percentage of households belonging to these strategies lie under
the international poverty line, it additionally reflects the effectiveness of business/enterprise and
commercial farming strategies to overcome rural poverty. Respondents in our FGDs also reported
that the diversification of livelihood activity to market oriented business/enterprises and commercial
farming has increase villagers’ income earning and has improved their purchasing power which is
crucial for alleviating absolute poverty. The effectiveness of market-oriented livelihood strategies
such as business and self-employed rural enterprises to stabilize rural households’ income and food
security in developing countries has been also highlighted by several previous studies [7,10,18].

Despite evidence of a positive relation between household welfare and livelihood diversification
to non-farm strategies [14,22], this study indicates that pure non-farm based strategies returns good
income but are not as effective as self-employed business/enterprise and market-oriented farming. It
could be because of the unmanaged and low paid labour market in non-farm sector in Nepal.
Similarly, out-migrants who have migrated for unskilled foreign jobs and seasonal migrants are
uneducated and involved in low paid jobs. The ineffectiveness of remittance to reduce poverty in the
long run in Nepal is due to its adverse socio-economic and environmental impacts, which have been
discussed in studies related to outmigration [57,60,62]. Diversified subsistence LSs as shown by the
results to be less profitable strategies in terms of income earning, although it reflects better
subsistence capacity which also is the most important aspect of poverty reduction in developing
countries [43]. However, generating higher income is perhaps the most effective solution for reducing
poverty and increasing a poor household’s resilience capacity [63]. As indicated by the result, higher
income can be generated via connecting poor people to the higher income market through promotion
of high value agriculture and non-farm activities for commercial purposes. Though, both of these
options may not be long term solutions for rural poverty in Nepal unless essential measures are taken.
As a mountainous country, the agricultural sector in Nepal is highly vulnerable to the direct impacts
of global climate change where commercial farming may be catastrophic for poor farmers in the long
run, until climate change adaptation technologies are adopted in farming systems as suggested by
Castells-Quintana’s studies [64,65]. Moreover, due to a poor infrastructure and fragile socio-
economic and political environment, promoting sustainable business and micro-enterprises among
rural poor in Nepal also entails a great challenge if the situation is not improved.

4.3. Determinants of Livelihood Strategy

This study revealed how distinct factors ranging from the household head’s characteristics to
the households’ characteristics, households’ access to livelihood capitals (human, natural, financial,
physical and social), infrastructure situation, and location factors influenced a household’s choice of
various livelihood strategies. Since the purpose of the study is to explore the factors that contribute
to adopting better LS, the discussion will hinge on the factors influencing adoption of the two most
lucrative LSs identified above, i.e., business/enterprise and commercial farming LSs. Education of the
household head, and agricultural and skill-development training were found to be the most
influencing human capitals in choosing business/enterprise and commercial farming strategies
(hereafter higher returning LSs). Greater influences of human capital including education and
trainings on the adoption of higher returning LSs are widely discussed in the existing literature
[7,9,54]. It could be due to higher education and skill development trainings that are likely to develop
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more skilled and capable entrepreneurs [66], while agricultural trainings are likely to motivate
farmers to diversify subsistence oriented traditional farming to commercial-oriented high-value
commodities [67]. Confirming the results from Eneyew [68] and Reardon [56], this study also
established a strong relation between family size and the numbers of working-age family members
with the LSs choice. Households with a larger family size have higher chances of adopting
commercial farming LS, possibly because agricultural activities in Nepal are labor-intensive. Hence
the availability of family labor is very important for intensive market-oriented farming. However,
opposite our expectation, the adoption of higher returning LSs was not affected by the gender of the
household head, possibly due to decreasing gender differences in the access to productive resources.

The results indicated a negative and significant relationship of total land holding on the choice
of higher returning LSs which is justifiable because low profit from subsistence farming alone cannot
sustain the livelihood of rural households who owned smaller sizes of land which compels them to
generate higher income from the limited land through commercially-oriented farm and non-farm
activities. However, the result contradicts the findings of Nepal and Thapa [69] who reported that
households with larger land holding are likely to adopt commercial farming in Nepal. It could be due
to their study site being closer to the market center than ours since proximity to the market and road
enables farmers to sell products with a greater farm gate price [69,70]. Aligned with the previous
findings [6,71,72], our results also indicate a greater probability of adopting market-oriented higher
returning LSs by the households that are located closer to the road and market. Financial capital is
pivotal for the rural poor to start up any commercially-oriented business/enterprises [10]. Our
analysis also showed that access to credit positively and significantly influences the adoption of
commercially-oriented higher returning LSs. In our FGDs, participants also explained that increasing
involvement in social and financial organization and access to credit from women groups, micro-
finance, and banks have attributed starting small enterprises such as grocery stores, restaurants, goat-
keeping, poultry farming, and other income-generating activities such as tailoring. Caste and ethnic
affiliation traditionally used to play a strong role in economic status and LS choice in Nepal [73]. The
results showed that households in the Brahmin and Tharu communities are less likely to adopt
lucrative LS than those in the Janajati, Chhetri, and Dalit communities. Traditionally, the privileged
ethnic groups like the Brahmin and Chhetri used to often be involved in higher returning LSs [74]
but the contradictory finding in this study indicates a rapidly changing social fabric where the most
unprivileged and asset poor ethnic groups such as Dalits are stepping out from so-called occupational
restrictions.

Geographical locations such as agroecology and elevation significantly impact factors on the
choice of certain types of livelihood activities [8,10,12,50]. This study also revealed that farming
households in lower altitudes are more likely to adopt the diversified subsistence strategy while
farmers in higher altitudes are likely to choose alternative strategies. A similar pattern was reported
in Ethiopia by Tesfaye [24]. The crop production potential in plain areas (terai) is very good compared
to the high and mid-hill areas in Nepal [75], hence it makes sense that households in terai continue
food grain production based LS. Low productivity from rain-fed agriculture at higher altitude is
hardly enough to meet the needs of food for home consumption; hence farmers in the potential areas
in mid and high hill are compelled to diversify income activities to commercially oriented farm and
non-farm sectors. This could also be the reason for the higher likelihood of adopting remittance
oriented LS with the increase in elevation, particularly in the high hill case study VDC.

Our analysis shows empirical evidence about the relationship among variables contributing to
the adoption of certain livelihood strategies by rural people, which should not be confused as direct
causal links between these variables. Adoption of one or another livelihood strategy is affected by
various social, economic, policy, cultural, and religious factors which make it very difficult to
establish direct causal links of determinants of the livelihood strategies. Despite this, the analysis
reveals strong associations of a few determinants to the adoption of better livelihood strategies, which
gives insights to policy makers on what types of activities could help in reducing poverty in rural
areas.
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5. Conclusions and Recommendation

This study assessed the dominant livelihood strategies adopted by rural households, their
relevance to poverty reduction based on income returning aspects, and the factors that influence the
adoption of higher returning livelihood strategies in the central landscape of Nepal. The findings
suggested that livelihood diversification to non-farm activities is common among the majority of
rural households. Only a few households have adopted livelihood diversification to
business/enterprise and commercial farming which are more lucrative strategies and are more
relevant for poverty reduction in our study site and in other areas with similar contexts. The result
further suggested that education, training, land holding, access to credit, proximity to the road and
market, and agroecological location are the major influencing factors in the adoption of higher
returning strategies. Therefore, targeted programmes to support poor households should emphasize
building human capital through education, agriculture, and skill-based training along with
strengthening financial capital by increasing access to credit. Development projects should come up
with rural credit policies targeted to poor households that can motivate the diversification of
traditional livelihood activities to more profitable business-oriented strategies. These efforts,
however, should go together with investment in rural infrastructure, particularly agricultural roads
and market centers in order to increase the connectivity of the rural poor to the global market.

As suggested by the result, smallholder farmers in Nepal are being diverted from subsistence
farming to non-farm activities like remittance and wage labor. Although increasing domination of
the non-farm sector in rural livelihood minimizes agriculture dependencies, it can be a better solution
to the increasing environmental problems caused by overpressure on land resources. Nonetheless,
increasing the distraction from agriculture may create a challenge for food self-sufficiency of the
country which already has a large population under malnutrition and food insecurity. Increasing the
attraction of poor people to off-farm strategies, on one hand, may hinder the productivity of the
agriculture sector while on the other can increase the rate of unemployment. It is less likely to have a
transformation of the economic structuring of Nepal in the foreseeable future due to slow growth of
the other manufacturing sectors. Therefore, commercialization of the agricultural sector will remain
a top strategy for poverty reduction at least for a few more decades. Although higher priority to non-
farm and manufacturing sectors is anticipated in the long-term, commercialization of the agricultural
sector is indispensable in the short-term. Therefore, greater investment and support for the
agriculture sector is important to attract the young generation to adopt commercial agriculture which
is crucial for alleviating rural poverty and food insecurity.

Promotion of commercial agriculture can also have detrimental impacts on the environment.
The input-intensive, mono-cropping based model of commercial agriculture, as promoted under the
green-revolution model, can deteriorate the health of soil, water, humans, and the ecosystem.
However, Nepal has neither the strong competitive advantage nor suitable ecological and social
condition for the high-input intensive commercialization. Therefore, it is important to increase
investment in research and development of the ecologically sound low-external-input based methods
for commercialization (e.g., organic farming). In addition, agriculture in the rural areas has also been
affected by few new challenges, along with several traditional ones. Increased weather variations due
to global climate change have aggravated many constraints of subsistence agriculture such as greater
water stresses for crops and animals, infestation of new diseases and pests, increased frequencies of
the weather-induced risk and hazards, and high soil erosion, among many others. Addressing these
changes is also crucial for the sustainable reduction of poverty in the rural areas of Nepal. Therefore,
the diversification of income sources of poor people through commercial farming by promoting
appropriate climate-smart agricultural practices would be a win-win situation to enhance
ecologically and economically sound livelihood strategies. Concurrently, by identifying areas of
specific economic potential, the government should invest in them in order to stimulate the local poor
to be involved in self-employed business/enterprise activities in order to reduce poverty in the long
run in Nepal.
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percentages and the results are derived from the Chi-square test), Table 52: Summary statistics of continuous
explanatory variables according to the five LSs clusters (results are derived from one-way ANOVA).
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