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ARTICLE INFO ABSTRACT

Feywords: This study investigates agricultinal land use change in Chitwan, Kuwakot and Lamjung districts of Nepal duing
7"_11E-T’°\Ti'3'" 1990 -2017 in relation to rural outmigration. Agriculture in Nepal is characterized by subsistence farming, low
Nepal productiviry, limired accsss to markers, constraints of terrain, poar economic rerums, and vuloerabilicy te nannal
lmn::;dl:ifﬂﬁfnzft:ﬁi“ hazards now exacerbated by climate change, These challenging circumstances are further compounded by
Gender several physical, environmental and sociceconomic challenges, including from labour ocwtmigration. Out-
Agrieulnare migration has steadily increased over the past two decades, and a remittance econcany has fuelled urbanization
processes as well as mansformatiens in the mural economy. Data was collected from three selected disticts,
representing two different agro-ecological zones - the mountains and plains (Terai). We use an interdisciplinary
approach integrarting macro scale and longitudinal geospatial analysis with quantitative econometric causal
analvsis and participatory qualitative methods, Resules show thar agricultural land abandenment is higher in
mountain aveas than in the Terad. The effect of outmigration on agricultural land abandonneent alse has an
important gender dimension: internal ourmigration of women has a significant positive effect on agricultural
land abandonment, This shows thar when men owmmigrare, women continue farming leading to feminization of
agriculture, but when weomen migrate In significant npumbers, there are only clder parents left who are often
unable to conrinue farming. Similaly, and contary oo the general nacrative and previouns studies, intemarional
migration {of both men and women) did not show any significant impact on agricultural land abandonment.

1. Imtroduction (Visockiene et al., 2019; Lin et al., 2018; Rey Filho et al., 2016),
Mepal is no exceprion when it comes to these trends, Agriculoaral
land abandonment has emerged as one of the most critical challenges to

agriculture and food securiny (Hussain et al., 2016; Paudel et al., 2016).

Agricultural land abandonment has become a global phenomenon as
a consequence of changing priorities in economic development, a

widening gap berween agricultural and non-agricultural incomes,
climare change vulnerabilities, and & gradual decrease in the ral
workforce engaged in agriculiural production (Hossain er al., 2006; Lin
et al., 2014; MacDonald et al., 2000; Okahashi, 1996, Pointereau et al.,
2008; Prishchepov et al., 2013; Queiroz et al., 2014; Rigg et al., 2017;
Riges, 2006; Shirai et al., 2017; Shui et al,, 2019], Since the 20th cen-
tury, around 3.8-4.7 million km® of cropland have been abandoned
worldwide (Campbell er al., 2008) in an era when around 800 million
peaple in the world are undermourished (FAQ et al., 2001 8). Food securiny
is still a critical glabal challenge (FAO et al., 2018) and sustainable land
use is a kev component to achieving sustainable development
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In most parts of the country, with the exceprion of parts of the southern
Gangetic plains (Terai) - agricoloure is characterized by low productiv-
ity, subsistence farming, limited access to markets, high climate
vilnerability, constraines of terrain, and high costs of food production
and transportation (Hussain et al., 2016), Low agricultural productivicy
coupled with small landholdings means that farming alone is an insuf-
ficient souree of livelihood for rural households (Pandel et al., 2014),
particularly o meet the increased cosrs of health, educarion, and other
services, Tn response, farnt communities are diversifying their liveli-
hoods by exploring non-agricoltural income opportunities such as la-
bour migration, small business, wage emplovment, tourism, and
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collection of medicinal and aromartic plants (Gioli et al., 20019; Siddigui
er al., 2019) Labour migration has become an important source of
alternative and supplementary income (Maharjan et al., 2018). In Nepal,
boch internal and internatopal labour migration have steadily increased
over the past two decades. Internal migration patterns reveal that
maostly, people are migrating from the hills and mountains to the plains,
The last population censns reported a negative population growth rate in
a6 our of the 55 hill and mountain districrs of the country (CBS, 2012),
In the fiscal vear 201516, remittances from internarional migrants wera
equivalent o abour 30% of the country s Gross Domestic Product (GDP)
(MOF, 2017). The percentage of remittance-receiving households has
increased from 23% in 1995-96 to 56% in 2000-11 (CRS, 2011).

Althongh labour migration makes significant contributions to Nep-
al's narional and local economy in the form of remirtances, the narrative
of international migration as a pathway out of rural poverty has been
challenged in important ways., International labour migration and re-
mittances have profound effects on agrarian and mral livelihoods, for
instance by inflating land prices and decreasing the capacity of the poor
to access land (Sunam & MceCarthy, 2016), Labour migration may also
induce negative impacts on local agriculre and food self-sufficiency.
Stmdies from different parts of Nepal have revealed thar labour migra-
tinn is resulting in frequent labour shortages in agriculture leading mo
agriculiural land abandonment and low productivity (Hussain et al,
2016, 2018; Khanal, 2002; Pandel et al., 2014; Thapa, 2001).

There is also an important gender dimension to be considered here,
Women have historically played an important role in agriculture. The
division of labour has traditonally been highly gendered, with men
taking up work such as plonghing, irrigation, fertilization and carrying
farm produce while women contributed more o planting, hoeing,
weeding and harvesting, However, with increased ourmigration of men,
the gendered work division is often blurring with women raking care of
most of the activities. Many smdies have discussed the feminizarion of
the agricultural sector in Mepal (Adhikari & Hobley, 2011; Gartaula
et al., 2010; Jaquet er al., 2015; Maharjan er al., 2012; Paudel et al.,
2012) with contrasting outcomes. Overall, few stndies have looked into
the gendered impact of migrarion on agricultural land abandonment.
Migration is still & men-dominared phenomenon, however there is a
gradual increase in the number of migrant women (Gioli et al., 2017,
and the impact of women migration on agrarian transition is vet to be
understood,

Finally, previous studies analvsing migration and agricultural land
abandonment seldom consider the differential effects of internal and
internarional migration. In addition to migraton, there are several other
factors that lead o agricultural land abandonment (Ofha er al, 2017;
Pointerean et al,, 2008; Terres et al. 2013, 2015). In the context of the
study areas, climate change (Le. changes in temperature and precipita-
tinn patterns), physical constraints (slope, aspect and topographyv) and
socioeconomic change (Le increasing education levels and growing
population densitv) are the most cridcal factors, It is important o
consider these factors in the analysis to capture their effect on agricul-
tural land abandonment.

This study contributes to the growing literature on land and labour
migration a number of ways. Firstly, it uses a multidiseiplinary approach
that includes geospatial tools, econometric techniques, and participa-
tory methods 1o analyvse land use change art the distrier level, using dara
from reliable official sources,

Compared o more widespread farm-level studies, & district-level
interdisciplinary analysis provides informartion ar a scale that is more
relevant to decision makers and planners. The methodology used is
simple enough to be easily replicable in other districts and even outside
Mepal. Secondly, the study takes into account the differences berween
mountain and Terai areas in terms of agricultural land use change by
including ‘ecological zone’ as an explanatory variable in the econo-
metric analysis. Thirdly, this is one of few artemprs at investigating the
differential impacts of internal and international migration on agricul-
tural land use change, including its gendered impacts, Lastly, despite the
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forns on migration dynamics, this study does not ignore other key so-
cioeconomic, physical, and climatic drivers of agricultural land use
change, and considers the most important ones as ‘control variables” in
the econometric model.

2. Land abandonment and migration

The narrative on labour migration as a pathway out of poverty is
theoretically grounded in the new economics of labour migration
(MELM), which argues thar migrarion decisions are made by households
o maximize expected income and minimize the risks (Stark, 19917,
Cwerall, this theory firs well in the context of Nepal and other Hindn
Kush Himalayan conntries (Feng, 2016; Siddiqui en al., 2019, where the
people, particularly from fragile hill and mountain areas, migrare o
other areas to improve their income prospects, diversify their liveli-
hoods, and mitigate the risks associated with it (Yang & Chod, 20077,
Remittance contributes significantly to the national and local economy.
However, outmigration also has negative impacts on agriculiure as it
frequently leads to labour shortages in critical stages of farm activities
(Hussain er al. 2016, 2018; Khanal, 2002; Paudel et al.,, 2014; Thapa,
20017, Labour shortages and other socineconomic changss caused by
ourmigration of farm labour are an important socioeconomic driver of
agriculiral land abandonment (Xn, Deng, Huang, er al, 2019; Rey
Benayas et al., 2007; Strijker, 2005; Zhang et al., 2014; Aide & Gran,
2004; Anne & Martha, 2007; Lieskovsky er al.,, 2015). However,
comprehensive theories explaining the relationship between labour
migrarion and agricultural land abandonment are still lacking, and few
studies have statistically rested the relationship of labour migration and
land abandonment using reliable quanticative data (e.g. Xo, Deng,
Huang, et al., 2019; 2019},

Exisring literature shows thar the sparial disrributon of agriculoural
land abandonment within a country is nneven. For instance, agro-
ecological facers are important and agriculioral land abandonment is
concentrated in the mountain areas of Central, Eastern and Mediterra-
nean Europe (Alcantara, 2013; Estel et al., 2015; Hatna & Bakker, 2011;
MacDonald et al., 2005; Weissteiner et al., 2011), Overall, outmigration
is adversely affecting agricultural production across the Himalayas and
the mountain areas of China, [ndia, Nepal and Pakistan {Hussain er al.
2016, 2018; Rasul et al., 2014; Shi et al., 2018; Xu, Deng, Huang, et al.,
2019],

In Nepal, there is a dearth of data on the extent of agricultural land
abandonment at the sub-national and national scales. Fecent miero level
studies atrribured abandonment of agricultural land o oummigration
from rural areas. Hussain et al. (2006) reported thar 26% of farm
households in the Koshi River basin faced frequent labour shortages
during critical periods of agricultural activity due o outmigration of
active household members, particularly the yvouth, In the Sikles area of
the Gandaki River basin, Khanal and Watanabe (2006) reported the
abandonment of almost 30% of agricultural land. Labour shortage owing
o ouinigration is reported across the country, especially in the hills and
mountains, where agriculure has remained highly labour-inrensive
with limited mechanization options. Consistently, the literature shows
that spatial characteristic play an important role with respect o agri-
cultural land abandonment, The literature also highlizghts unsuitable
environmental conditions (Rey Benayas et al, 2007), low farm pro-
ductivity (Rudel & Fu, 1996; Lieskovsky et al,, 2015) and unfavourable
agriculral policy (Di;az et al., 2011; Prishchepov er al, 2013; Miiller
e al, 2009; Renwick e al., 20131 as drivers of land under-utilization.
Climate change-induced extreme events, such as flash floods and
drought, have also increased the risks and uncertainties associated with
farm production (Beniston, 2003; [PCC, 2013, 2014; Jodha, 1992;
Messerll et al., 2004), and led to land abandonment (Hussain et al.,
2016). Physical factors, such as aspect and slope, also play an important
role in agriculrural performance and comperitiveness. Villages located in
steep mountainos terrain and remote locations are not only vulnerable
to landslides and erosion that affect crops and irrigation svstems, but
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glso lack access to markets (Merrey et &), 2018), In addition, increased
household income also inereases the tendency of people to migrare
internally from rural areas o towns and urban centres (Paudel et al.,
2014; Tacoli & Mabala, 2010) for berter access to health, education and
market facilities (Childs et al., 2014), Ojha et al. (2017) used the
framework of “socio-environmental pathways” o explain the land un-
derurilization phenomena in Nepal, that consist of social, economic and
policy dimensions. They demonstrate how behind land underurilization
lie complex, cross-scalar processes, involving the interaction among
social forces and environmental factors (Ofha er al, 2017, p. 158).

Based on this knowledge, we establish the general hypothesis that
outmigration is likely to inflnence agricultural land abandonment bue
the influence may differ across gender and migration type. While testing
the hypothesiz, the regression analysis also considered other important
climatic, socioeconomic and physical factors to control their effect
(avoiding any omitted variable bias),

3. Marterial and methods
A1, Snedy areq

We conducted this study in selected sites of the Nepal part of the
Gandaki River basin (hereafter basin), a transboundary river shared by
China, Nepal, and India. Abont 19 percent of the Nepal's population
lives in this basin, covering 19 districts and spanning from the Terai to
the hilly and mountainous regions. The climate across the basin varies
widely, with mean annual temperature ranging from —9.0°C o 42.50°C
and rainfall from 27 mm to 2,500 mm. Both temperature and rainfall are
lower in the mountaing and higher in the Teral. About 66% of the
population in the basin depend on agriculture as their main sonrce of
livelihood (CES, 20711). Crop loss and declining production becanse of
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erratic weather conditions is a significant issue in the basin (Biggs et al.,
2013; Chaudhary et al,, 2012; Gentle & Maraseni, 2012; Manandhar
et al., 2011; Regmi & Pandyal, 2009).

Based on the share in geographical area of the country, we randomly
selected one district from the Terai (Chitwan), and two districts from the
hilly (Nuwakor) and mountain (Lamjung) regions {see Fig. 1). Chirwan
has a mean altitude of 385 masl, while Nuwakot and Lamjung districts
have mean altitudes of 1,500 and 2,270 masl, respecrively (see Fig. 1)

These three districes differ significantly in terms of sociceconomic
and agriculiural development (see Table 1), Chitwan performs best on
the Human Development Index, Human Poverty Index, and district la-
beour productivity, followed by Lamjung and then Nowako.

The Terai lies in the Gangetic plains and experiences favourable
climatic conditions for crop production, particularly for rwo major
cereal crops, paddy and maize. It is also known as the grain basket of the
country. Use of agricultural inpurs, area under irrigation and mechani-
zation are higher in the Terai than in the hills and mountains due o its
favourable opography (FEC, 2006). Not only is the area under irrigation
higher in Chirwan than it is in Lamjung and Nuwskot, the sources of
irrigation are aAlso more diverse (such as dan/reservoir, wbe well/-
borewell), As a resnlt, Chitwan enjovs higher vields for boch paddy and
maize than Muwakot and Lamjung (see Fig. 2).

The migration situation in the selected distwics and for Gandaki
basin overall is presented in Table 2, The Census 2011 reported a total
absentes population (ioternational) of 1.9 million in Nepal, and the
basin accounts for 31% of it.

International migration is highest in Chitwan districr and internal
migration in Muwakot district, Chitwan also shows a higher proportion
of women migrants than the other two discricts. Whereas the major in-
ternational destinations for men migrating are countries in South East
Asia and the Middle East followed by India, for women migrants these
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Fig. 1. Gandaki basin showing the study districts.
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Table 1
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Socioeconomic and agricultural development indicators for the threes selected districts.

District Eocioeconomic development Agricultural development*
Human Development Index Human Poveriy Index District labour productivicy rank Ares under irrigarion % of holdings reporting the nse of
(2011} (2011} (2011} (%) implements
Power Tractar  Thresher
tiller
Chirwan 0.551 4.8 ¥ 7o 2 Tz [ v]
Lamjung 0507 26,98 20 a1 0.1 ] 1]
Nuwakot 0,466 A5.6G ar 42 2 ] 1
Source: NPC and UNDP 2014; “CES, 2012,
Faddy Yield Mz Yield
35060 i 3500
3000 3000
250K} 2500
£ 2000 g e gzmn
150K) _'E? 1500
1 0K 10000
500 500
0 I
15540791 2000601 2000711 1990/9] 200007 0011
=== [Lamjung == MNuwakot =+++++ Chitwan - Lamiumg Muwakor seeses Chitwan
Fig. 2. Yield of paddy and maize in the study districts,
Souree: Ghimive, 2014,
Table 2
Internal and international migration situarion o the Gandaki basin and selecred disticrs in 2011,
Migration Chitwan Nuwakot Lamijung
Male Female Male Female Male Femal=
International migration [mumber of persans) 43,728 6693 (23) 11466 LE44 (1) 19, 24% 1918 ()
(15) (g} (26
Destinarions of international migrans (% of wial — India 21 22 21 35 24 43
absentee population) South East Asia and the Middle East 59 28 ] A6 [ 3
Ewrope, USA. Canada, Pacific Ocean 13 39 4 13 4 3
(including Australia)
Others 7 11 ] a 5 11
[nternal migration (number of persons) 18,681% 10,466 25,910 18,765 16,640 12,491
(&) 136) (20} 13} (X2 {14)

Moce: Figures in parentheses: Male — % of total male population; Female — % of total female population.

(Souree: CHS, 2011).
destinations differ across the study districts (as reported in Tahle 2],
3.2, Intendisciplinary methods: Rationole and design

Previous studies on agriculiral land use change and irs determining
factors in Nepal either used a macro approach based on districr level or
national level data (Paudel er al., 2016} or a micro approach based on
household surveys (Jaguet et al, 2015; Khanal & Watanabe, 2006). This
study investigares agricultural land use change and empirically tests the
effecrs of migration on these changes ar the meso scale — VOO level. It
also examines the differentiared effects of varionus tvpes of migration and
the gendered impacts of migration on agricultural land use change. I
has adopred a multi-disciplinary approach integrarting macroscale lon-
gitudinal geospartial analysis with qualitative methods (kev informant
interviews and focus group discussions conducted in 2017) and quan-
tirative economerric analysis,

For the economerric analysis, as the only data source available thar is
representative at VDO is the censns 2001, this stndy analyses the changes
in agricultural land use during the period 1990 and 2010, using the

census 2011 data. Such longitudinal approach helps in better under-
standing agricultural land use change in the context of population and
environmental change (Milan et al., 2015), The primary data collected
via qualitarive merthods is used o validate the relevance of the findings
of the quantitative analysis in the period 2010-2017, and provides an
in-depth views on local perceprions of the issues under sindy.

2.3 Agriceltural lond wse changes using geospatial ools

We analvsed the rends in agricultural land use change for the three
selected districts using the LULC daraser developed by the International
Centre for Integrated Mountain Development (ICIMOD) for 1990 and
2010 (Uddin er al., 2015). The LULC datasets contained eight classes,
viz,, agricultural land, forest, shrub land, grassland, built-up area,
warterbody, snow/glaciers, and barren land, from which the agriculiural
data layers of the study districts were extracted for further analysis. The
delineated masks were manually edited using on-sereen visual inrer-
pretation methods simultaneonsly with Google Earth images to improve
the overall demarcation of the agricultural land class. This editing
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procedure was used because the LULC dataset was based on antomated
spectral image processing procedures at the national level, which, if left
unedited, could have produced erroneous estimates at the district and
village development committes [VDC) levels,

Mask delineation for each distriet began with the creation of a
baseline reference dataset for 2010, We used this dara as the starting
point due to the availability of high-resolution 2010 images on Google
Earth. The agriculure mask for 1990 was then edited retrospectively
using the 2010 data as a template, The baseline 2010 agriculture mask,
the 1990 Landsar imagery, and the 2010 Landsar fimagery were dis-
played on the computer screen, allowing us to pan throngh the entire
area covered by an agricultural mask of 1990, examining the 1990 and
2010 Landsar imagery and any relevant Google Earth imagery for valid
changes berween the two dates. Any misclassifications weres manually
digitized on-screen, This mannal process eliminates errors that may arise
bkerween independently created LULC products for two dates and then
differentiates them in a subsequent change analysis. We then divided the
study area into 67, 50 and 90 grids of 5 = 5 km for Lamjung, Nuwakor
and Chirwan respectively to conduoct the accuracy assessment using
Google Earth imagery.

Google Earth-based high-resolution satellite images are widely
adopted for the verification of classified land cover products (Cohen
el al., 2010; Gong et al., 20012; Lei et al., 2017; Clofsson et al., 2013).

Agricultural area changes and trends were observed at the district
level, Suceessively, we delineated the agriculture mask for all the VDCs
in each district, Following this, the changes and trends were observed at
the VDT level.

3.4, Logistic regression and selection of variables

In the logistic regression model, ‘contraction of agricultural land” is
considered as & variable of agriculoaral land use change, The following
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equation [Eq. (1)) was nsed to analyse empirically the relationship of
socioeconomic, climatic and physical factors with the dependent
dichotomous variable of contraction of agricultural land.

L . I
P!=£[Y=J|XJ] =m

(1]

Where Pl represents the probability of contraction of agricultiral land.
For ease of exposition, this equation is written as

; | et

e d Tr & (2)
Where
Zi—ua+ BiXi

i is constant, Xi is the vector for independent variables and Bi is the
verror for coefficients of independent variables.

If Pi, the probability of contraction of agriculoural land, is given by
Eip. (17, then {1 —#F) is the probability of no contraction in agriculoarcal
land

1

l1-Pi= |+_FE (3)
Therefore, we can write
Pi 1+ e ;
Ly 4
l—Pi 1+e® )

Now 15 is simply the odds ratio in favour of contraction of agri-
cultural land — the rario of the probability thar agricultural land will
contract to the probability that it will not contract. Based on the data on
agricultural land use change berween 1990 and 2010 in the basin, we
categorized the VDCs as those with expansion of agricultural land and

Table 3
Description of variables and hypothesized signs,
Main Variable “Type of Description of variables Hypothesized signs of DEla Source Reference for @ prior sign
dimension varlable varlables in the
regression model
Dependent variable
Coneraction of agriculooral land (D) If the proportion of agricultural land in rds.icimod.org,
total VIO land reduced in 2011 Uddin et al.,
compared w1991, D = 1; Otherwise 0 2015
Independent variables
Socioeconomic  Education {8} Control Populatlen with SLC” and above + CHS (2011) Huzsaln et al,, 2006
aqualification (%) Pathak et al., 2017; Rasul
et al,, 2014
Male inrernal Independent Proporton of mals domestie migrants in-~ 4 Community consultatien
migration (¥, total male population (%)
Male international Independent Proportion of male internaticnal + Community consultation
mbgration (Ka) migrants in wal male pogalaton (%) and several studles
Female internal Independent Proportion of female domestic migrants 4 Community consultation
migration {X;] in total female population (%)
Female Independent Froportion of femnale international + Community consultation
intermational migrants in woral female population (%)
mibgration (K]
Population density Control Number of people in a square km + Joszphson et al., 2014;
(Xad Muvanga & Jayme, 2014
Physical Slope (X7 Comtrol Mean elope (degree) + SHTM 90 m Tiwarl and Joshi (2012])
Aspeet (Xg) Control Haorlzontal orlentaton of ground surface  + SRTM 90 m
[0 36070
Ecologiesl 2one Contral [f mountainous and hilly disoicrs, D= 1; + BCIMCHD (200R)
(D2l Otherwise — 0
Climatic PFrecipitacion {¥gb Conirol Mean anmual precipitaton {mm) =4 Worldclim Hussaln et al. (2016)
Temperature (Xi;] Contral Mean temperature in the warmest =i Warldelim Sivakumar & Stefanski,

manths {*C)

2010

Mote: Census 2011 define absentee o1 migrant members as the household members staying away from home for more than 6 months in & year, but still considered as

member by the household.

* Independent variables refer to kev factors, which are the main focus of this sody, To caprure the effect of other kev factors, ‘control variables' are taken into

accounne.
¥ Srhool Leaving Certificate.
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those with contraction of agricnltural land in 2010 as compared o the
base year 1990,

Following the latest census of Nepal (2011), we define an absentee as
the number of people who the household considered 1o be household
members who are away from the househeld for more than 6 months ina
vear. When the destination of such absentee member is within the
country, thev are considered as internal migrant and when abroad in-
ternational migrant. To identify the most appropriate independent
variables related ro migration, a consultation with local communities
was organized o guide our caregorization of migration into internal and
international, and disaggregate this information by sex (of the migrant).
Two out of the three selected districes (Nuwakot and Chitwan] are
among the top ten source districts for female international labour
migration (DolE, 2016). During the consultation, locals explained that

Table 4
Summary of PRA methods and purpose.
Method Purpnse
Semi-srruetured Interviews with » Discuss about the wend of agriculoural
villagers from selected VINCs in perfermance over the past 3 decades,
Chivwan, Muwakoet and Lamjung w Collect peroeprions on the major
distrlesa challenges to agrarlan sector

# [iscuss about migration mends in the
villages.

» Gather information on the drivess
behind the increese in agricultural land
abandonment in Nuwakot and
Lamjung: and on land conversion
(forest o agriculture) in Chicwan,

» Colleer pereeprions on the linkage
between migration and agriculmres
land abandenment,

Fleld Observation #Visiting selected plows in the village

verify the agricultural land classification

as shown by geospatial analysis.

wibserve the state of vegeration and
conversion [if any) of the abandoned
lamd,

wChief and Depury-chief, Instituce of

Agrleuloare and Anlmal Selences, Lam-

Jung - Performance, challenges and po-

tential of agriculture in mountain context;

vouth and the agrleulre secter,
sDistrict Chamber of Commerce and

Industries — major crops grown, treded in

the districr, challenges facing agriculiue

SRCTOT

»MiG0 profiessfonals: increasing

migration, agriculiure land

abandonment, developmental dilemmaz,
wlacal School Teachers: Increasing
migration, agriculoare land
abandonment. Impact on =sducation.
eCommunity leaders increasing
migration, agriculmare land
abandonment. Development and
plenning issuwes.

Focws Group Discussions » Verification of changes in agriculial
13 FGDs (8 mixed; 5 with women's land classification betwesn 1900 and
groups. Participants ranging from 20 2010 wsing AS maps at ward level,

o B0 Vears) Perceived changes in agriculoural land

in the period 2010-2017,

= Major pereelved changes in agriculmre
over the last decade,

» Challenges in agricalture over the last
decade.

# [iscussion on migration ends in the
village and overall impact of migration.

Semi- and unstructured interviews with
afficials, NGOs, professionals

-

# Discussion on the increase in
agriculoaral land abandonment in
Muwakot and Lamjung,/on land
conversion in Chibwan.

» Discuss about the linkage between
mdgration and agriewlwre land
abandonment
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the role of women in agriculture has increased due to the outmigration
of men. When men migrare, women undertake the overall responsibilicy
of household farming activities/decisions, However, when women start
o outnigrate too in significant numbers, it may negatively affect agri-
cultural activities. Taking this into account, we hypothesized a positive
sign of the influence of both male and female migration on agriculiural
land contraction.

To ensure the internal and external validity of estimares, other most
relevant socioeconomic, climatic and biophysical factors (control vari-
ables), as well as their o prior sign of influence, were identified based on
literature review and consultations with local communities. The iden-
tified variables together with their a prieri sign are presented in Table 3.
Local communities also highlighted *agricultural productivity” as an
important factor that influences decisions on agricultural land use.
However, the stdy conld not incorporate & productivity variable due to
the non-availability of reliable data ar the VDC level and this is an
important limitation of the stdy,

3.5, Participatory research

We rriangnlared the findings of agricultural land use change and
regression analysis with srakeholders perceprions and field observa-
tions. The dara were collected using a participatory rural appraisal
approach comprising of semi-structured and unstructured  interviews
and focus group discussions (FDGs),

A summary of the methods is provided in Table 4. In total, we con-
ducted 7 key informant interviews (KIIs), 16 individual interviews, and
13 FGDs (8 with mixed groups and 5 with women's groups). We ensured
to cover all age groups and to have sufficient women’s representation
and voung people (15-24 vears old, as defined by the Unired Mations).
We specifically targeted areas whers women and the vouth garher (e.g.
markets, schools, homes and fields). The interview participanms were
aged berween 20 and 90 vears and from different castes and ethniciries.
Before selecting the VDOs, a preliminary analysis showed thar overall
agriculiural land in Chitwan disteiet increased berween 1990 and 2010,
However, in the other two districts, agriculmral 1and decreased during
the same period (Fiz. 3). So it was appropriate for us to select purpo-
sivaly only those VDCs that showed the highest change in agricultural
land use (increase or decrease) to understand in-depth the factors behind
these changes, We selected two VDCs from each district; two VDCs with
maximum change and continuous decline in agricultural area were
selected from Lamjung (Bahundanda and Chiti) and Nowakot (Duipipal
and Thansing) districts respectively. In Chitwan district we selected two
VDCs (Tutpani and Shaktikhor) with contnonous growth in agriculoncal
land area.

During the FGDs and Klls, participants were asked to share their
perceptions about changes in agricultural land nse in their respective
VDCs (in the last decade 2010-2017), as observed in the geospatial
analysis (for the period 1990-2010), using the ward level AS sized
google earth maps. They were asked o deil when and why these
changes occurred, inclnding the performance of agriculiure sector
(kinds of crops grown earlier, the growth,/Joss in productivity) in the last
A decades (1990-2017) They were also asked to share their views on the
determinants and future wends in land use, Similarly, perceptions of
trends and issnes around labour migration were discussed.

4. Resulis
4.1, Agriceltural lond wse clhonge from 1990 o 2010

The analvsis of agricultural land use change showed a declining
trend in agriculiural area in Lamjung and Muwakor districrs, whereas it
showed an increasing wend in Chitwan distdier (Fig. 3). During this
period, the area under agriculiure decreased by 2225 ha in Lanjung and
2251 ha in Nuwakot, respectively, while an increase of 2927 ha was
observed in Chitwan, During community consultations in Chirwan,
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Lamjung

MNuwakot
[Districts
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Chitwan

@1990 = 2010

Fig. 3. Scale of agricultual land use change from 1990 to 2010 for Lamjung, Nuwakot and Chitwan (in hectares).

Legend
- WDCs with gain in agricultural area from 12890-2010

| VDCs with loss in agricultural area from 1990-2010
| Protected area
WDCs selected for participatory field survey

Fig. 4. VDUCs from the study areas showing expansion or contraction in agricultural area.

reasons for the expansion of agricultural land (converted from forest
land) were identified and further verified based on secondary informa-
tion and literamire. The two major reasons were the relocation of
Padampur village from inside the Chirwan National Park (Protected
Area) to Jutpani VDO during 1995-2004 (Dhakal et al., 2011); and the
resettlement of flood-displaced people, particularly afrer the devastaring
Lothar and Rapti floods of 1993 (Singh, 2013). In both cases, forest land
was cleared for the resertlement. The major reasons cited for agriculiural

land contraction in Nuwakor and Lamjung pointed at educated people
giving np subsistence agriculture, and erraric precipitation hampering
rainfed agriculire.

Onr results confirm the overall rend of expansion of agriculoral
land in the Terai and contraction in the mountains, reported by previous
studies for Lamjung (Paudel et al. 2012 KC & Race, 2019), Kavre
(Schwilch et al., 2017; Thapa, 2001), and Kaski (Awasthi et al., 2002;
Khanal, 2002; Khanal & Watanabe, 2006) distriets.
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Talble 5

Drescriptive statistics of variables. The results of the regression analvsis showed
the influence of some important factors on the contraction of agricultural land
{Tahle &).

Main Wariable Mean Standard Min  Max

dimension value deviation

Depend=nt variable

Cantraction of agricultaral land {Dy) 0.79 0.41 o 1

Independent varichles

Socjoeconomic  Edwearion (&) 13,42 f.32 1.3 37.3
Male internal 19.49 12.10 u] 57
migration {Xz]
Male international 1808 10,50 1 45
mibgraton (Xs)
Female internal 1238 H.1% 0 an
mbgraton (i)
Female 1.89 1.36 o ]
intermational
migration {Xs)
Population density  307.31 304.11 10 2122
(Xal

Physical Slope (X7} 19.17 6.85 0.5 334
Aspeet (Xg) 184.2 32.B5 93 258
Ecelogieal zone 077 0.4% 0 1
(Dl

Climatic Precipitation (X} 1930.32 58239 407 2923
Temperature ﬂila] 2355 5.10 3.4 29

Table &

Factoos influencing agricultural land use change: Estimates of Logistic
Regression.

variable Coefficients  Standard z- Odds
BITONS values Tatio

Education (Xq) D.16EFse 00524 2,61 1.176

Male Internal migratien 0.1595* LT 1.68 0.B52
[EEY

Male intermational 00512 00370 1.538 (LA50
mdgratien (Ka)

Female Internal migration QLA0FFOH> 01365 1.97 1.560
(X4)

Female international 01444 02624 055 1.155
oxigration (Xs)

Population density (X4 0.0011 0.0011 0.93 1.001

Slope [X7) 00072 0050 .12 0.993

Aspect (Xa) O.0008 00004 0,08 1001

Ecological zone (D) 25735 1.28748 2.00 13.108

Precipimtion (Xg) Q0017 0.0007 21 1002

Temperamre [X;.} 01315 0112 117 0877

[nreraetion verm (Ns = D) QL0042 00032 1.30 1.004

Constant 22439 4,105 .55 0106

Log likelihood 45. 305

LE Chi® 75.11

Prab = Chi* 0.0000

Peeudo B 0.4538

Number of ebeervatlons 1)

Dependent variable: Contraction of agricultural land (dummy variable).
Significance levels: ***p < 0.01, **p = 0.05, *p < 0.10,

Table 7
Population density in the study districrs,

Disricts Fopulation density Change in population density (%)

[persons per sguare

kilometrz]

19491 2001 an11 1e91-2001 2001-2011 19912011
Lamjunzg 91 105 44 15.4 7 8.4
Muwakot 219 257 248 17.4 3.5 13.2
Chirwan 160 by 251 331 5 631

Source: CHS, 2011,
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The contraction and expansion in agriculoural land observed in the
three districts is nor consistent across the VDCs within these districts
(Fig. 4). The results show high variation among the VDCs in Lamjung
than in Muwakot and Chitwan districrs.

4.2, Factors influencing agricultural land wse change

In this section, we present the resalts of the logistic regression
analysis, We start by presenting a descriptive analysis of the study sites/
Vs, In the study areas, the proportion of agriculiural land o the roral
area declined in 79% of the VDCs in 2000 compared o the base year
1990 (Table 3). Statistics show that around 14% of the population are
educated up to the high school level (School Leaving Certificare in
Mepal) and above. The average population density of the area is nearly
308 persons per square kilomerre, Of the total male population, around
one-fifth has migrated within the country (internal migration) and a
similar proportion outside the eountry (intermational migration). Thus,
overall, aronnd 40% of the male population has outmigrated from the
area (Table 3). On the other hand, only 14.3% of the female population
has migrared, and mostly within Nepal (12.4%), reflecting barriers to
the mobility of women. Among physical factors, the mean slope of the
study area is 19.17°, and mesn aspect is 184°, A dummy variable
(ecological zone) was created to capture the agro-ecological differences
berween the mountainous districts of Nuwakot and Lamjung, and the
Terai district of Chitwan. Statistics of the ecological variable show that
F7% of VDCs in the study distriers are mountainons (Table 5). The mean
annual precipitation is aronnd 1930 mm and the mean temperature in
the warmest months is 23.55 “C, with significant variation across the
Vs,

Aamong the main independent variables on migraton, internal
migrarion of men and women showed a statistically significant rela-
tionship with agricultural land conraction. However, male internal
migration showed the nesative reladonship, and internal female
migration showed the positive relationship. Odds ratio reveal that there
will be 150 less likelihood of land contraction if 1% rise in inrernal male
migrarion is observed. On the other hand, there will be 1.36 times higher
chances of land contraction if 1% rise in female internal migration is
observed (Table 6). International migration in the case of both male and
female did not show statistically significant relationship. However, in-
fluence of international migration cannot be ignored. Odds ratio showed
that there will be 1.15 times higher chances of agricultural land
contraction if 1% rise in female internartional migration is observed.
However, the chances of agriculural land contraction will be 5% less if
1% increass in male international migration is observed (Table 6). These
results validare the general hypothesis of this study thar labour migra-
tion influences the agricultural land abandonment but the influence
differs across gender and migration rype.

Among other socioeconomic factors, education showed a statistically
significant relationship with agricultral land conmraction. Among bio-
physical factors, only the ecological zone has a statistically significane
relationship with agricultural land contraction. Similarly, among the
climate factors, precipitation also has a statistically significant rela-
tionship with agricultural land contraction.

5. Discussion

In this section, we discuss the integrated findings of the geospatial
analysis, regression analysis and qualitative methods by dividing them
in five themaric areas: type of migration, gender, education, population
density and climatic factors.

5.1, Internatonal versus internal migration and ecological differences
We found different impacts of internal and international migrarion

on agricultural land use change. Intemal migration showed a statisei-
cally significant relationship with agricultural land contraction, which
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was gender differentiated, as detailed in the next section. Conversely,
international migration (of borh men and women) did not have a sta-
tistically significant relationship with agricultural land contraction. Our
finding contradicts the general narrative in Nepal that the loss of youth
to international migration is a major for agricultural land abandonment
(Adhikari & Hobley, 2011; Jaquet et al., 2015; Khanal, 2002; Paudel
et al., 2014; Tamang et al., 2014),

This finding was discussed in-depth during our communiry consul-
tations, During interviews in all six VDCs, the respondents reporred high
international migration of youth m diverse destinations, ver their per-
ceptions of the relationship between migration and agrienlture sban-
donment varied. In Chitwan, respondents were convinced that
international migration is not & major driver for agricaltural land
abandonment. On the contrary, in Lanjung and Nuwakot, respondents
reported that international migration of vouth is the main reason for
agriculiural land abandonment. This is consistent with the generally
held narrative in the country that tends to stigmatise international
migrant workers and hold them responsible for negartive rransformarions
of the rural economy and livelihoods, Delving deeper into the divergent
narratives from Chitwan and Nuwakot/Tamjung, during the FGD the
participants in all three districts were asked o elaborate on these
differences,

Agriculture is more competitive, mechanized and commercialized in
Chitwan as compared to Nuwakot and Lanijung. The labour loss effect of
ourmigration is easily offser by new hiring of labour or use of machines
in Chitwan (Bhandari and Ghimire, 2016]), which is not an option in
Murwakot/Lamjung. [n Chirwan, farming is profitable and an attractive
venture for remittance investment. For example, it was reported that the
wives of migrant men in Shaktikhor VDC invest remirtances for renring
in land to cultivare beans, Furthermore, artractive retarns from agri-
culiire and integration o markers have increased the land value in
Chirwan, So even when migrant families are unable to cultivare their
land, they can easily rent it out, Land rent ranges from USD 592 o 888
per hectare per annum in Jutpani and Shakrikhor VDCs.

The sitnation in Lamjung or Nuwakot, is verv different, as people
pereeive the migration of vouth as a driver for land abandonment.
Beyond agro-ecological differences, there is the fact that subservient
castes that used to work the land are now resorting to off farm
emplovment, and issues around land-ownership may prevent further
investments in agriculture (See Ojha et al, 2017 for Lamjung).

Clearly migrarion can fuel both processes ‘deactivation® and ‘repea-
santization” in agriculture (Sunam & MeCarthy, 2016), No direct/linear
linkage berween international migration and agriculral land aban-
donment can be assumed, as the impacts of migration can be offser by
factors such as remittances, mechanization of agricultural operations
and improved marker access.

The difference in agricultural land use betwesn the Terai and the
mountains is further evidenced from the findings pertaining w the
variable agro-ecological zone, Among rhe biophvsical factors, the vari-
able for ecological zone had a statistically significant positive relation-
ship with agriculiural land contraction, showing 15 times higher
chances of agricultural land contraction in mountain areas than in the
Terai. The mountain and Terai districts ditfer significantly in phyvsical,
socioeconomic and climatic aspects (see Section 2). In a globalized
econoiy, mountain agriculture cannot compete with the agriculiure of
the plains, excepr for some niche erops such as coffes, cardamom, and
traditional crops, i.e. barley, millets and native polses. In mountain
agriculoure mechanization is exrremely difficult given the terrain, and
this makes farming a physically demanding job. And the overall pro-
ductivity and profitability of farming is lower in mountains compared to
plains, Similar findings have been reported by other studies in the
mountaing of Nepal (Blaikie er al., 2002; Jefferson, 2016; Pain et al.,
2014; Paudel er al., 2014) and elsewhere (Baldock er al., 1996, Gar
cia-Ruiz & Lasanta-Martinez, 1990; Kamada & MNakagoshi, 1997; Mac
Donald et al., 2000, Bomero-Calcerrada & Perry, 2004; Walther, 1986).
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5.2, Gender, internol migrarion and agricainoral fand congrocion

The logistic regression shows the gendered dimension of the impact
of internal migration on agricultural land use change. It is interesting to
note that with a 1% increase in internal outmigration of men, thers are
15% fewer chances of agricultural land contraction. On the other hand,
an increase of 1% in internal outmigration by women is likely to increase
the chances of agricultural land contraction by 36%. This reveals that
internal outmigration of women impacts agricultural land use change
more compared o internal outmigration by men. This is an inreresting
finding that the commumity consultations helped understand more in
detail. When men migrate the remaining family members, particularly
women, continue to cultivate the land. However, when women migrate,
often looking for better education and health facilities for their children,
there is only older people left in the household, thus leading to aban-
donment of agricultural work., For instance, in wards 2 and 3 of
Bahundanda VDO in Lamjung district, the development of hydropower
plants has provided employment opportunities for men. While men
work in the hydropower plants, their wives have migrated to urhan areas
(mostly Besisahar) with their children, abandoning agriculiural land as
thev seek berter educational opportunities for ehildren, Nonetheless, the
major role played by women in agriculure clearly emerged in the
eender-differentiared views they held on the performance and furure of
agriculture. Men tended to be more dismissive and less interested in the
future of agriculture, Women's answers were far more concrete and
hopeful. While recognizing the challenges, women respondents were
clear in identifying needs and required interventions, leaving more
space for positive improvements in mountain agriculiire,

5.3 Education, changing aspirations, and agricudteral land contraction

Education increases the likelihood of agriculiral land conrraction.
Resulrs show thar there are 18% higher chances of conmaction of agri-
cultural land if the percentage of the population with education up to the
SLC (secondary) level and above increases by 1%, This finding confirms
the general narrative that the aspirations of the youth, particularly of
those who are educated, are shifting from agriculture-based to non-
agriculture-based sectors. This was also expressed by the vouth in the
forns group discussions and in individual interviews during the field
consultarions. Also educated people have higher chances of entering the
salaried job market and thus they abandon agriculmre to work else-
where (Gartaula et al., 2012; Hoermann ef al., 2010; Sunam & MeCar
thy, 2016), Chitwan and Lamjung are ranked 6th and 22nd in terms of
literacy status and Nuwakot ranked 54th out of the 75 districts of Nepal
(CBS, 2014).

5.4, Popularion density and agriculiural land contraction

An increasa in population density is likely to increase the chances of
agriculmral land conrraction (Table 5). However, the relationship be-
tweell these two variables s stadstically non-significant, To further
investigate the differential effects of population density across ecolog-
ical zones (mountains and plains), an interaction rerm of population
density and ecological zone was incorporated in the model. The results
show that an inerease in population density in the mountains may result
in higher chances of agricultural land contraction than in the plains,
However, the relationship berween interaction term and agriculiureal
land concraction remained statistcally non-significant.

The positive relationship of population density with agricultural land
contraction is consistent with earlier studies (Josephson et al., 2004;
Muyanga & Jayne, 2014), This relationship is plausible as an increase in
population will require more land for housing, which may result in
contraction of agriculiural land, as reported elsewhere (Gauram e al,,
2003).

Among the three study districts, Chitwan has had the highest pop-
ulation density as well as growth rate sinee 1990 (see Table 6],
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Chirwan district has the largest urban area among the three selected
distriets. Although we observed an overall increase in agricultural area
from 1990 to 2010, certain pockets showed a decrease in agricultural
land ecoineiding with urban expansion. Urban areas such as Bharatpur
and Ratnanagar municipalities and the suwrrounding areas in Chitwan
digtriet reported high population density and high agrcultural land
contraction. During field consultations in Jutpani and Shaktikhor VDCs
of Chitwan, people reported high in-migraton from the hill and
monntain distriets of the Gandaki River basin, particularly from Lam-
jung, Dhading, Gorkha and Baglung disirices, leading m  urban
EXPATISION.

8.5, Climaric foctors and agricalooral Taved use change

Precipitation is likely to increase the odds of agricultural land
contraction. If annual precipitation in the study areas increases by 1 num,
it may increase the likelihood of agricultural land contraction by 0.2%.
This finding is consistent with climate projections for mountain areas
(IPCC, 2013, 2014). The HEH region is highly vulnerable to erratic
wenther conditions such as high-intensiry rainfall leading o frequent
flonds (Ailikun, 2015; UCCEN, 2015), Daily precipitation exceeding
T44 mm increases the risk of landslides on mountain slopes (Dahal &
Hasegawa, 2008), negatively affecting arable land (Tiwari & Joshi,
2012}, The frequency of such precipitation-induced hazards has
increased in Mepal in the last 10 vears (Hussain er al., 20160, However,
changes in temperature did not show any significant effect on agricul-
tural land use change.

Though climartie facrors did not show a strong effect on agricultural
land nse change, during community consultations, a majority of re-
spondents in the mountain districts reported thar deying up of natral
springs has made farming diffienlt, once again highlighting the impor-
tance of an interdisciplinary research approach. Springs are a major
sonrce of drinking and irrigaton warer in the mounrains and their
drying np is & serions concern for honseholds. For example, 75 honse-
holds (out of 851 of Belaspur village in Nuwakot districr had to relocare
because of springs drving up (Pokharel, 2017). This is the result of
complex and multiple facrors, climate being only one of them, and the
problem needs to be investigated further, considering the importance of
springs in the livelihoods of mountain people,

6, Conclusion and policy implications

Migration has both positive and negative impacts on agriculture in
MWepal. Drawing on the case of three dismicts — Chivwan, Lamjung, and
Nuwakot from the Gandaki River Basin, the study analysed the influence
of labour migration on agricultural land abandonment. We found an
increasing trend of agricultural land contraction in the mountain areas
(abour 2200 ha) and expansion in the Terai (about 2900 ha) from 1990
to 2010, Findings revealed the differential impacts of internal and in-
ternational migrarion on agricultural land use change. Contrary o the
general narrative, internatdonal migration did nor have staristically
significant effect on the contraction of agricultural land, while internal
migration had a significant effect. Community consultations helped o
validate this finding, which contradicts previous results from household
surveys measuring self-reported reasons for agriculiural land abandon-
ment, The stady finding highlights the role plaved by complex in-
teractions of processes At various scales  in agriculiural  land
abandonment. Labour market dynamics, the ability o overcome loss of
labour due to outmigration, and competitiveness of agriculture to aterace
investment are some of the most reported factors.

The differential trend of agricultural land use change in the moun-
tain and Teral districts implies that inereased commercialization of
agriculiure can reduce agriculiure abandomment. This finding un-
derseores the importance of increasing the competitiveness of the agri-
culture sector and investments in mountain agricalture. I order o
inerease the competitivensss of mountain agriculture, more investoent
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and innovation is nesded to overcome mountain-specific barriers
(inaccessibility, fragility and small scale of production) and improve
opportunities. Apart from cereals (rice, wheat, maize), mountain niche
crops with a comparative advantage need to be identified and devel-
oped, Commercialization of agriculture can generate employment and
economic opportunities, including for the educated vouth. However,
without mechanization to reduce drudgery and costs, it will be difficult
to atrract youth o the agriculiure sector.

The study provides further evidence of the central role of women in
farming, as shown by the significant impact on land contraction cansed
by women’s internal migration. Our findings also show that when men
migrare internally, it leads to agricultural intensification, whereas in-
ternal migration of women leads to agricultural land abandonment,
confirming the crucial role of women in agriculture, Even today, agri-
cultural extension services are predominantly provided by men and
target men, while the majority of service receivers are women (Goodrich
et al., 2017), Future agricultural development in Mepal shonld place
women at the centre of agricultural planning and policy. Efforts arve
necessary to promote gender-friendly rechnologies in agriculore and
build their overall capacities o increase the productivity of available
agriculmral land and restore abandoned land.

Finally, risks in the agriculiure sector are further aggravated by
changing climatic conditions, particularly erratie precipitation. Our
findings show that increased precipitation leads to agricultural
contraction. Finally, a key issue highlighted by the local community is
the drying up of springs. This variable was not included in the regression
analysis due to lack of data. However, there is clearly a need for further
studies on this cricial aspect of mountain livelihoods.

For a land searce country with inereasing dependence on food im-
ports to meet the food demand, ignoring agricnltural land abandonment
can result in fnereased valnerability sinstabiliny of food securicy simarion
in case of disruption of global food supply, Wepal has recently undergone
# political transition, with a new constitution and the introduction of &
three-tier governance structure: federal, provineial, and local. All three
tiers have the constitutional power to enact laws, prepare budgers and
mebilize their own resources, The interdisciplinary methedology used in
this study is simple enough for local and provincial stakeholders to nse
in land use planning.
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