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ABSTRACT

Over the last few years, impacts of environmental variability on popula-
tion migration have been an increasing concern over the world. Estimates
have suggested that between 25 million and 1 billion people could be dis-
placed by climate change over the next 40 years. Though it is very diffi-
cult to delineate the specific drivers behind human migration, an attempt
has been made in this chapter to discuss various reported cases across
the world and more specifically, India where environment has played a
major role in population movement. The chapter begins by outlining
important definitions of migration and environmentally induced migra-
tion. It focuses on how environmental change and environmental hazards,
especially water scarcity, contribute to human migration by exploring
the mechanisms through which vulnerability and migration are linked.
The process of movement and migration is usually subject to a complex
set of push and pull forces, where push forces relate to the source area
while pull factors relate to the destination. Emphasizing water scarcity
as one of the prime push factors behind migration, various instances of
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population movement have been discussed from various parts of India.
Understanding the importance of migration in development of a sustain-
able society, the chapter identifies various gaps that need to be addressed,
which, in turn, will help in incorporating environment-induced migration
into the decision-making process.

Keywords: Migration; environment; water scarcity; temporary move-
ment; rural�urban linkage

INTRODUCTION

Environment plays more than a significant role in a human’s life.
Ecosystem services, hazards, and human�environment relations affect
every important social and cultural phenomenon. The migration due to
environmental disasters or degradation is not a recent phenomenon.
Historically, people have moved from land degraded by natural disasters,
war, or overexploitation. Scarcity of common property resources (CPRs)
like water, land, and forests compels people to shift to different places in
search of alternate livelihoods. Large-scale population movements resulting
from a combination of resource depletion, irreversible destruction of the
environment, and population growth have become part of the public dis-
course relatively recently. Migration caused by insufficient food availability
as a consequence of various types of environmental degradation is expected
to increase to 50 million people by the year 2050 (Döös, 1997). Semi-arid
and arid regions in sub-Saharan Africa, northeastern Brazil, and South and
Southeast Asia will be the most vulnerable. For example, in China alone it
is estimated that at least 30�40 million people will be displaced by environ-
mental degradation by 2025 (Renner, 1997). While many people may move
from environmentally stressed parts of the world, it is not clear whether
they are being forced to flee as “refugees,” or whether an environmental
factor, such as water stress, is the dominant reason for their movement.

Water scarcity is hovering over nearly one-third of the world’s popula-
tion. Access to safe water resource for productive, consumptive, and social
uses is getting difficult by every growing day due to the mounting competi-
tion for water from different sectors, including industry, agriculture, power
generation, domestic use, and the environment. According to the UN, the
number of people without improved drinking water has dropped below
1 billion, whereas 2.5 billion people lack access to basic sanitation
(UNICEF/WHO, 2008). Although the world seems to be ahead of schedule
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in meeting the 2015 drinking water target of the millennium development
goals (MDGs), it is estimated that about two-thirds of the world’s popula-
tion, or about 5.5 billion people, will face moderate or severe water stress
in 2025 (UN-Water, 2006). Most of the world’s 1.2 billion poor people,
two-thirds of whom are women, live in water-scarce countries and do not
have access to safe and reliable supplies of water for productive and domes-
tic uses (IFAD, 2001). The bulk of these rural poor people are dependent
on agriculture for their livelihoods and live in sub-Saharan Africa and
South Asia, the regions that are also home to most of the world’s water
poor (Molden, 2007). Scarcity of environmental resources � that is, water
� arising from either supply-side problems (whether induced by environ-
mental shocks like droughts, by secular declines in levels of, for example,
rainfall or by environmental degradation) or increases in demand (as a
result of population or increase in per capita consumption) can put signifi-
cant pressure to social systems. Subsequently, this can in turn cause or con-
tribute to, among many other things, migration.

For the countries that are already facing hydrologic variability, climate
change will make water security even more difficult and hard to achieve.
Even for the countries that have enjoyed years of reliable water supply, cli-
mate change may introduce significant water challenges. Much of the devel-
oping world will have to cope with droughts and/or the growing risks of
flooding. Extreme variability of precipitation is expected to put 2.8 billion
people at risk of water shortages (World Bank, 2009). Spreading from
accelerated melting of glaciers, varied precipitation (both spatially and tem-
porally), changed run-off, and groundwater recharge patterns, to extreme
droughts and floods, water quality changes, saltwater intrusion in coastal
aquifers, and changes in water use, climate change will have a widespread
effect on the hydrological cycle. The availability of water is directly linked
to food security. These changes are compelling human population to shift,
either temporarily or permanently, in search of alternate livelihoods to sus-
tain themselves.

Human migration is emerging as one of the foremost crises facing the
world today. It often generates from an environmental problem and results
in social, political, and economic disparities, finally leading to conflict and
violence. This chapter intends to demonstrate the present scenario of
environment-induced migration, more specifically water scarcity-induced
population movements. Though various media reports are available on the
water crisis-induced migration from India, a lack of proper data and infor-
mation has been felt in this regard. Hence, this chapter tries to present the
status of migration in India mainly due to drought conditions or water
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crisis periods. With migration likely to continue in the wake of environ-
mental changes, this chapter concludes with suggestions to include
environment-induced migration in the policy-making process.

ENVIRONMENT AND MIGRATION: THE LINKAGE

Migration is basically the movement of a person or group of persons either
across an international border or within a State. It is a population move-
ment encompassing any kind of movement of people, whatever its length,
composition, and causes; it includes migration of refugees, displaced per-
sons, economic migrants, and persons moving for other purposes, including
family reunification (IOM, 2011). The migratory flows have profound
impacts on the socioeconomic and ethnic composition of societies. With
nearly all countries exposed to migration in some way, societies are trying
hard to cope with the changing design, organization, and functioning of
public institutions, policies, and regulations in order to balance the eco-
nomic and social opportunities and costs arising from migration. The
“push” factors that mainly govern migration include population pressures,
malnutrition, landlessness, unemployment, over-rapid urbanization, pan-
demic diseases, and government shortcomings, together with ethnic strife
and conventional conflicts. There has been a steady increase in the number
of migrants across the years 1990�2010 as shown in Fig. 1 with the number
of male migrants exceeding the number of females.

According to the International Organization of Migration, “Environ-
mental migrants are persons or groups of persons who, for compelling rea-
sons of sudden or progressive change in the environment that adversely
affects their lives or living conditions, are obliged to leave their habitual
homes, or choose to do so, either temporarily or permanently, and who
move either within their country or abroad” (IOM, 2007). In the late
1990s, the environment�migration nexus became more entrenched. In par-
ticular, it is sometimes difficult to differentiate between refugees who are
driven by environmental factors and those who are impelled by economic
problems. In certain instances, people with moderate though tolerable eco-
nomic circumstances at home feel drawn by the opportunity for a better
livelihood elsewhere. They are not so much pushed by environmental depri-
vation as pulled by economic promise. Conventional push�pull theories
have tended to dominate the debate on the environmental change-
�migration nexus. Migration may be an adaptation mechanism to move
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early and far enough away from danger. Typically, environmental change
in poor countries has been linked to population pressure on resources and
unsustainable exploitation of the land beyond its carrying capacity, with
resulting impoverishment and, consequently, migration. The extreme
climate variability and, potentially, climate change is threatening poor
people’s lives and depriving them of their means of livelihood and hence
forcing them to migrate to more stable environments, possibly the global
North. It has been observed from various studies that environment-induced
migration mainly involves internal and temporary movement of people.
However, temporary displacement as a result of natural catastrophes can
lead to permanent migration.

There are large numbers of people who can be recognized as “environ-
mental refugees” or people who can no longer gain a secure livelihood in
their homelands because of drought, soil erosion, desertification, deforesta-
tion, and other environmental problems together with the associated pro-
blems of population pressures and profound poverty. In 2008, extreme
weather events displaced 20 million people compared to 4.6 million people
displaced within their own country by conflict and violence. The Indian
Ocean Tsunami in late 2004 displaced over 2 million people (AidWatch,
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2006). Hurricane Katrina caused about 1.5 million people to be displaced
temporarily, and an estimated 300,000 people permanently (Grier, 2005).
Of the 1.5 million displaced people, an estimated 107,000 illegal immigrants
and temporary guest workers experienced secondary displacement due to
Katrina � these affected people were already migrants when Katrina
forced them to move again (Castillo, 2005). Climate-related disasters are
the main sudden onset triggers responsible for the displacement in 2009
and 2010 causing the displacement of 15 million people in 2009 and 38 mil-
lion people in 2010 (IDMC, 2011). Myers (2002), for example, estimated
that in 1995 there were approximately 25 million people displaced as a con-
sequence of environmental change. Further, he projected that by 2050 this
number would rise to approximately 200 million, taking into account
demographic change and deteriorating environmental conditions. This
figure was subsequently cited in the Stern Review on the Economics of
Climate Change (Stern, 2007), and has been taken up by numerous cam-
paign and advocacy groups.

Environmentally induced migration could be felt most dramatically in the
already arid and semi-arid areas in developing countries around the globe �
Africa, the Middle East, the mountainous areas of the far East, including
India, Pakistan, and Afghanistan (WBGU, 2008). Many of these areas
already host large populations and struggle with conflict. In early 2000,
Sudan had 8 million people who were officially considered at risk of starva-
tion, with another 6 million in Somalia and 3 million in Kenya, in addition
to several million others in other countries (Myers & Kent, 2001). Although
sub-Saharan Africa remains the prime locus of environmental refugees, there
are sizeable numbers in other regions and countries. In China, with its 120
million internal migrants, at least 6 million deserve to be regarded as environ-
mental refugees, having been obliged to abandon their farmlands due to
shortages of agricultural plots in the wake of decades of population growth
(Songqiao, 1994). In Mexico, there are 1 million new environmental refugees
each year. Some become assimilated in cities, and a few return home, leaving
a cumulative total, in 1995, of 2 million (Bagley & Quezada, 1994). Finally,
there are those people displaced involuntarily by public works projects, nota-
bly large dams, which are increasing by 10 million every year (with a cumula-
tive total of 50 million in China and India alone). Most of them resettle
elsewhere, but the number remaining in a refugee-like situation totals 1 mil-
lion (Myers, 1997). Likewise in Nepal rural�rural migration from poor
mountain areas to the agriculturally prosperous plains accounts for 68% of
the total population movement and rural�urban for only 25% (Bal Kumar,
2003) despite the country’s image of being an exporter of Ghurkha workers
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where mountain dwellers go to the plains to work as drivers, security guards,
and so on. In Vietnam, 37% of the population movement captured by the
1999 census was rural�rural and 26% was urban�urban (Skeldon, 2003a).
Scattered throughout the developing world are 135 million people threatened
by severe desertification, and 550 million people subject to chronic water
shortages (Gleick, 2000; Postel, 2001). Largely due to sea-level rise and flood-
ing of coastal-zone communities but also increased droughts and disruptions
of rainfall regimes, such as monsoonal systems, global warming could threa-
ten large numbers of people, with displacement by 2050 or earlier. The push
and pull factors for environmental migration are shown in Fig. 2.

Preliminary estimates indicate that the total number of people at risk of
sea-level rise in Bangladesh could be 26 million, in Egypt 12 million, in
China 73 million, in India 20 million, and elsewhere, including small island
states, 31 million, making a total of 162 million. At the same time, at least
50 million people could be at severe risk through increased droughts and
other climate dislocations (Myers, 1996 AU:1). Semi-arid and arid regions in sub-
Saharan Africa, northeastern Brazil, and South and Southeast Asia will be
most vulnerable to environmental migration. The refugee camp of Daadab,
in Eastern Kenya, close to the Somalia border, already the largest camp in
the world, was continuously fuelled by people fleeing the drought and the
famine, mingling with those fleeing conflicts. The Asia-Pacific region

PUSH FACTORS

Impacts

Poverty

Unemployment

Loss of Land

Diseases

Food Insecurity

PULL FACTORS

Job Opportunities

Safe Living Conditions

Education

Better Medical Care

Social Security

Environmental
Security

Climate Change

Sea Level Rise

Natural Disasters

Water Scarcity/
Drought

Floods

Desertification

Environmental
Degradation/

Pollution

Degradation of Coastal
and marine
Ecosystems

Fig. 2. The Environmental Push and Pull Factors for Human Migration.
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experiences the highest levels of environmental migration, and significant
displacements took place in Thailand, China, Bangladesh, and Japan in
2011. A World Bank study estimates that a 1 meter rise in sea levels would
force about 10.5% of Egypt’s population to leave their homes. With popu-
lation projected to double to 160 million by 2050, environmentally induced
migration may be staggering in the densely populated Nile Delta.

According to the Human Development Report 2009, the number of
those who moved across the major zonal demarcations within their coun-
tries was nearly four times larger (740 million) than those who moved inter-
nationally (214 million) (UNDP, 2009). Temporary or circular migration is
a move made for a short period of time with the intention of returning to
the place of original residence. Seasonal migrants, an important group of
temporary migrants, combine activity at several places according to seaso-
nal labor requirements (Keshri & Bhagat, 2010). Prevailing regional
inequalities and uneven development in many Asian countries impel tem-
porary internal migration from agriculturally backward and poor rural
areas. Temporary migration has increased substantially in the last two dec-
ades in south, southeast, and East Asia (Deshingkar & Akter, 2009).
Seasonal migration has long been a source of income for rural households
unable to support themselves through agriculture. Households diversify
their economic activities outside the traditional agricultural sphere by send-
ing out members to work in urban areas in the lean period. The different
typologies of environmental migration are shown in Table 1.

The classic push and pull forces that resulted in people from poor
regions migrating to richer rural and urban locations still exist and may
even be accentuated with rising population pressure and deteriorating land

Table 1. Typology of Potential Environmental Migrations.

Direct Climate

Changes

Indirect Climate Changes Type of Movement Time Span

Gradual climate

change

Chronic disasters such as

drought, degradation

Seasonal labor migration,

temporary circulation

Seasonal

Gradual climate

change

Chronic disasters drought/

degradation

Contract labor migration Yearly

Sudden or gradual

climate change

Natural disasters/severe

drought/famine/floods

Forced/distress migration Temporary

Sudden or gradual

climate change

Extreme temperatures/sea-

level rise

Permanent migration Lifetime

Source: Partially adapted from Kothari (2002).
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and water availability. But many new patterns have also emerged including
urbanization and manufacturing in Asia, increased occupational diversifi-
cation and mobility in response to macroeconomic reforms in sub-Saharan
Africa and more circulation within urban areas in Latin America. In addi-
tion, displaced people may not receive the sustained support they need in
places of destination. They often locate to places where adequate infra-
structure is not available and where they are directly dependent on the
environment for survival. Newly migrated people can overexploit natural
resources leading to a lack of potable water, soil degradation, and defores-
tation. Under such circumstances, a range of maladaptive activities can
drive migrants to further stress ecosystems, and may unleash a number of
secondary environmental catastrophes. The potential impact of climate
change and changing environment on human society is a concern that such
changes could lead to an increase in international migration as well as
internal migration, particularly displacement of people from the poorer
parts of the world. Climate change will not only reduce freshwater
resources at the outset, but will also act as a conflict multiplier in forcing
migrations, especially to densely populated urban centers. This raises var-
ious policy questions around a number of issues, including environmental
protection, migration management, protection of displaced people, and
development issues in a globalizing world.

WATER SCARCITY: LINK WITH HUMAN MIGRATION

Access to water is a fundamental human right that directly links to sustain-
able development and poverty alleviation. The impact of water scarcity on
humans differs, depending on whether it is chronic and long term, periodic
and unpredictable, or regional and local (Winpenny, 1999). It is the poor
who usually experience the loss of life, property, livestock, livelihoods,
crops, and who are predominantly affected by diseases that often result
when water is scarce. The effects vary according to local climate, vegeta-
tion, geology, institutional arrangements, and government policies. Water
scarcity also affects men and women differently. Because water is funda-
mental to health and agricultural production and cannot be easily substi-
tuted, it must be available in sufficient quantities at the local level wherever
people live in order to sustain communities. Thus, the threat of water scar-
city is a potential contributor to population movements, although the rela-
tive significance of this factor has not been carefully evaluated. Drought
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has caused many large population movements as well as loss and disrup-
tion of lives, but there are also many cases in which people have coped with
drought by continuing to live in difficult circumstances, adapting, and
drawing on other types of assets. Between water scarcity and large-scale
population movement, there is a large array of options that allow people to
continue their lives in their homes and communities. As availability of
water is related to every basic aspect of human lives, the crisis of water
breaks the whole system. Neither famine nor migration is the result of
water scarcity alone, but rather part of an overall livelihood situation that
involves opportunities and constraints that delimit feasible coping strate-
gies. Fig. 3 shows how the crisis of water and its different impacts lead to
different kind of human migration.

The worst outcome of water scarcity is drought contributing to famine
and refugee movements. Throughout history, drought and famines have
affected millions of people, causing large numbers of deaths and forcing
people to move. Drought is a slow, gradually developing form of natural
disaster that may extend over years. Over the duration of the drought,
there may be several years of decreasing harvests and building stresses.
Over this course of time as the drought progresses, households will begin to
take on coping strategies, which include migration for short periods or for
select family members. Because of the differences in household situations

Water
Crisis/Scarcity

Food Insecurity

Loss of Agricultural
Land

Increase in salinity
Level

Rural-Rural
Rural-Urban Water insecurtiy

induced Migration

Seasonal/Temporary
Permanent
Inter-State
Intra-State
Inter-District
International

Improper Sanitation
Facilities

Diseases & Health
Security

Loss of Livelihoods

Desertification

Tensions & Conflicts

Fig. 3. Water Crisis/Scarcity-Induced Human Migration.
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and the way they experience the stresses, decisions to migrate do not occur
at the same time for everyone nor necessarily involve entire households.
Drought may be the direct cause of crop failure and lack of food, but the
impact on individuals differs depending on the social mechanisms that
determine people’s vulnerability and access to food.

Compounding the strain on urban water infrastructure, significant
migrations from rural areas � where water supplies will be increasingly
exhausted � to urban centers are anticipated in the coming decades. The
increasing strain on water and sanitation infrastructure in urban settle-
ments will decrease water quality, making water resources less potable. For
the city of Sana’an in Yemen, residents receive piped city water once every
nine days. Some of the wells in Sana’an are now 800 to 1,000 meters deep
while other wells are no longer functional because of sinking water tables.
With the pressures of population growth and urban migration due to water
scarcity in rural areas, it is estimated that Sana’a may be the first city to
run dry, in as few as 10 years (UNOCHA, 2010). In 2000, the Baluchistan
Province in southwestern Pakistan faced one of the most severe droughts it
had experienced in decades. The drought devastated crops and caused
acute shortage of fodder. Millions of livestock perished and water wells
were drawn down. Pakistani authorities reported that as many as 1 million
people had abandoned their homes in search of food, water, and employ-
ment. To this day, many people still migrate from Baluchistan in search of
water due to a depleting underground water table. This same drought in
2000 also severely hit southern Afghanistan and parts of western and cen-
tral India. Hundreds of thousands of people in Afghanistan travelled north,
away from their drought-ridden winter grazing areas, but their summer
pastures also failed. Most families lost all of their livestock. Because many
people tried to sell their livestock rather than maintain them throughout
the drought, prices for livestock fell and people received little compensation
for their loss of these assets. This persistent multiyear drought in central
and southwest Asia had affected 60 million people by November 2001. In
Pakistan recent increases in internal migration are associated with urbani-
zation (Gazdar, 2003). The country already has a history of agricultural
migration from arid areas to irrigated regions, particularly in the province
of Sindh and in southern Punjab. Similarly, at the beginning of the millen-
nium, a drought associated with environmental degradation prompted
some 250,000 people, or 20% of the total population, of Karakalpakstan �
an Uzbek autonomous republic surrounding the southern end of the Aral
Sea � to migrate to Kazakhstan and Russia in search of better economic
opportunities. Poverty and problems of governance further add to the
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vulnerability of local populations to environmental disasters � such as
drought, loss of agricultural productivity, and resulting food insecurity.
Hundreds of thousands of people from Central Asia leave the region every
year to seek work in Russia and other countries. However, migration plays
an important role in the development of the region, notably through remit-
tances. Numerous studies conducted by Hugo in Indonesia from the 1970s
onward show an increase in circular migration and commuting from rural
to urban areas (Hugo, 2003).

Since those living in rural areas are often heavily dependent on access to
safe and reliable water sources in order to survive and maintain their liveli-
hoods, it is important to know the impact that (a) lack of access to water,
(b) inequitable distribution of water, or (c) receiving poor quality water
have on rural communities and livelihoods, especially because as rural
environments become inhospitable, people may be pushed elsewhere to
seek alternative livelihood strategies. If members of rural communities
migrate away, this may reduce some of the demand on scarce water
resources, but this does not necessarily solve the water management issues
at the source location of the migrants, and the act of migrating can transfer
or create new problems at the migrants’ destination. Furthermore, conflicts
over scarce resources � such as water � can also lead to further migration.
Migration is a comprehensive human behavior resulting from a series of
instabilities out of which water crisis appears to be a significant reason as
water is somehow or other related to the daily activities of human lives.
Any alteration in the water quantity or quality pays heavy on human lives.
Though there is a lack of data and information on exact number of human
migration due to water scarcity, water crisis has been identified as one of
the major factors influencing human migration.

MIGRATION AND WATER IN INDIA

Migration in India is not new and historical accounts show that people have
moved in search of work, in response to environmental shocks and stresses,
to escape religious persecution and political conflict. Migration of male
workforce from rural to urban area, in search of better housing, educa-
tional, and economic opportunities, has further skewed the already disar-
rayed sex ratio in both the urban centers and the rural areas. Urban per
capita income is thrice that in rural areas (CSO, 2005) and that becomes the
pull factor for rural population to move to urban areas in search of better
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employment. Sociocultural factors such as kinship, caste, and regional net-
works of communities also facilitate the migration of rural poor
(Srivastava & Shaw, 2012). High productivity agricultural areas (“green
revolution areas”) continue to be important destinations, but rural�urban
migration is the fastest growing type of migration as more migrants choose
to work in better-paying nonfarm occupations in urban areas and industrial
zones. Delhi and the states of Gujarat and Maharashtra are top destinations
for interstate migrant labor. The poorer states such as Orissa tend to send
labor, while the industrialized, agriculturally rich ones such as Gujarat and
Punjab tend to receive labor. Gujarat alone receives laborers from about
nine states (Rajasthan, Uttar Pradesh, Bihar, Madhya Pradesh,
Maharashtra, West Bengal, Orissa, Andhra Pradesh, and Kerala) for work
in over a dozen sectors, including salt pans, sugarcane cutting, roof tiles,
construction, fish processing, brick kilns, loading�unloading, power loom,
diamond polishing, cotton pollination, ginning mills, sari folding, and small-
scale industries. In 2001, the Census reported 309 million internal migrants.
Of these migrants, 70.7% were women. Two-thirds of the migrants (67.2%)
were rural and only 32.8% urban. Male migrants were relatively more
numerous in the urban stream (53.1% of male migrants were urban com-
pared with only 24.4% of female migrants) and in more distant streams.
The percentage of male migrants in intradistrict, interdistrict and interstate
migration was 52.2%, 26.7% and 21.1%, respectively, compared with
66.9%, 23% and 10.1%, respectively, for female migrants in these three
streams (National Sample Survey Organization, 2001). The NSS estimates
326 million migrants in 2007�2008 (28.5% of the population) as shown in
Fig. 4. However, a majority (42.4 million) of female migrants had not
migrated for work and had cited marriage as the main reason for the change
in residence. Interstate migration has grown by 53.6%. The total number of
interstate migrants was 42.3 million. Uttar Pradesh (�2.6 million) and Bihar
(�1.7 million) were the two states with the largest net outmigration. The
National Commission on Rural Labour (NCRL) puts the number of circu-
lar migrants in rural areas alone at around 10 million (including roughly 4.5
million interstate migrants and 6 million intrastate migrants).

In India, internal migration has been accorded very low priority by the
government, which is partly due to a serious knowledge gap on its extent,
nature, and magnitude. Official awareness of the magnitude of seasonal
migration or the importance of it in the lives of the poor is abysmally low.
There are conspicuous migration corridors within the country � Bihar to
Delhi, Bihar to Haryana and Punjab, Uttar Pradesh to Maharashtra,
Odisha AU:2to Gujarat, Odisha to Andhra Pradesh, and Rajasthan to Gujarat
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(Fig. 5). In general, in-migration rates were higher in high-income states
such as Haryana, Punjab, Maharashtra, Gujarat, Karnataka, and West
Bengal, whereas low-income states such as Bihar, Uttar Pradesh,
Jharkhand, Rajasthan, Orissa, and Chhattisgarh reported relatively higher
rates of out-migration (National Sample Survey Organization, 2010).

In addition to internal out-migration, India has been a destination coun-
try for international migrants from countries like Bangladesh, Nepal,
Bhutan, Sri Lanka, Myanmar, Tibet, and Pakistan. Environment has been
identified as a proximate cause behind these migrations. Social, economic,
and political scenarios of these neighboring countries also resulted in in-
migration to India. Climate change hotspots along India’s border include
low-lying deltaic regions (Bangladesh), areas threatened by flash floods
(Bangladesh, Nepal, Bhutan, Tibet), glacial lake outbursts (Nepal, Bhutan,
Tibet), loss of livelihood due to changing precipitation patterns (Nepal,
Myanmar), and sea-level rise (Sri Lanka, Bangladesh, Myanmar). Hence,
migration inflows due to sudden climatic events can be envisaged from
within the Indian borders as well as from across (Mahajan et al., 2009).

The state-wise short out-migration for the year 2007�2008 is shown in
Fig. 6. Policy makers have tended to perceive migration largely as a pro-
blem, posing a threat to social and economic stability and have therefore
tried to control it, rather than viewing it as an important livelihood option
for the poor. There is little by way of organized accessible support for poor
migrants who face insecurity in their source location as well as destination.
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WATER INSECURITY-INDUCED MIGRATION IN INDIA

Increasing water scarcity is expected to threaten the livelihoods of hundreds
of millions of farmers in semiarid, developing countries (Vörösmarty,
Green, Salisbury, & Lammers, 2000). Water stress also arises from the
depletion of groundwater resources (Wada et al., 2010) and India, the

Fig. 5. Major Interstate Migration Routes of India. Source: Author’s own.
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world’s largest consumer of groundwater, is the country probably most vul-
nerable to this threat (Fishman, 2011; Fishman, Siegfried, Raj, Modi, &
Lall, 2011; World Bank, 2010). Roughly 66% of the arable land area in
India is limited to dryland agriculture due to climatic factors, soil erosion,
poor water-retention capacity, etc. Increasing shortage of water in various
parts of India is exerting immense pressure on the sustenance of lives of the
people. In spite of large-scale industrial development, agriculture is still the
main occupation of 72% of India’s population. Any kind of disturbance in
water availability, thus, plays havoc on people’s life. According to the last
census of 2001, 309.3 million internal migrants have been identified in
India. The main reason behind this huge number is search for alternate job
opportunities. Therefore, it can be hypothesized that due to lack of liveli-
hood options in rural areas, population movements are taking place from
rural to urban areas. Environment, especially, water plays a significant role
behind this mass movement as it is closely related to social and economic
conditions of an area. A large number of village studies from different parts
of the country conducted in the last five years show a marked increase in
temporary migration for work. This includes seasonal migration, circular
migration, and other forms of short-term population movements such as
commuting. The evidence is emerging from marginal areas all over the
country.
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Internal labor migration is emerging as an important livelihood option
in many parts of India. Micro-level studies reveal that rural�urban
migration, particularly from marginal areas, is on the rise. For instance,
the National Sample Survey estimated that in 1999�2000 close to 8 mil-
lion rural people from India’s major states migrated to urban locations
for employment purposes. Nearly all the villages in the dry areas stretch-
ing across eastern Maharashtra, eastern Karnataka, and western Andhra
Pradesh have very high rates of migration. Mahbubnagar district in
Andhra Pradesh is known for the legendary Palamur laborers who work
in construction all over India (Korra, 2009). In Madhwar district AU:3of
Andhra Pradesh, census data shows that 76% of households have at least
one migrating member. This migration can be traced to the worst-ever
drought of 1969�1970 and the resultant famine. People sold their valu-
ables, including cooking vessels, to keep themselves alive. They could
afford only maize, the cheapest cereal at that time � hence the drought
is known as makkala karuvu (“maize drought”). This coping mechanism
for survival in the face of famine has over the years transformed into a
livelihood strategy enabling the migrant households to save money to
meet higher-level needs such as drilling tube wells, marrying off daugh-
ters/sisters, and repayment of debts. In 2012�2013, 6,000 villages in 123
talukas in over 16 districts of Maharashtra have been declared drought-
hit. Marathwada is the worst affected with only 14% water stock avail-
able. Western Maharashtra’s Konkan has the highest water availability at
65%. Nagpur has 48%, Amravati 44%, Nashik 35%, and Pune 45% of
water stock. This has compelled the villagers to migrate to the nearby
city of Pune in search of alternate job opportunities (CNN-IBN, 2012a).
A perennial drought situation was resulting in migration from rural areas
for employment and water, especially in parts of Marathwada, western
Maharashtra, and Vidarbha. Similarly in 2010 over half a million people
living near the Brahmaputra River in the northeastern Indian state of
Assam were gradually migrating to other areas as worsening floods,
drought, and sand intrusion into agricultural land forced them out of
their jobs and homes (AlertNet, 2010).

The combination of new stresses has left many people unable to earn a
living and has resulted in widespread migration to cities, and once-
prosperous families have become poverty stricken. From a year of water-
logged fields to a year of hungry cattle and parched land thirsting for
water, Jaisalmer and Barmer are known to be drought-prone districts of
Rajasthan � excessive rainfall on one side and complete lack of it on the
other. With 33% rain deficit, Jaisalmer and Barmer are the worst-hit
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districts of Rajasthan. Jodhpur, Nagaur, and Bikaner have also been hit
hard by the rain deficit. The drought-like situation in Jaisalmer forced sev-
eral farmers to leave their homes and cattle and migrate to cities in 2009
(CNN-IBN, 2012b). Dungarpur district lies in the adivasi belt of southern
Rajasthan bordering the state of Gujarat. The three main blocks from
where migration is rampant are Bichhiwada, Simalwada, and Sagwada.
The major source of household income in these areas is migration, which
accounts for 54% of the income. More than one member of the household
migrates. Eighty percent of the migrants from the southern Rajasthan adi-
vasi belt are males. Though drought is the primary reason, this migration
became an integral part of the work cycle of rural males. Deshingkar and
Start (2003) found that more than half the households in four out of six
study villages in Madhya Pradesh included migrant family members. The
proportion was as high as 75% in the most remote and hilly villages with
infertile soils. Over a decade after Uttarakhand was founded, nine of its
13 districts are facing a crisis of migration.

More than 1,000 villages have been deserted for the comforts of the
plains mainly due to lack of basic facilities like drinking water, connectivity
to main roads, schools, and dispensaries. The population in Silar,
Kotmahadevsen, and Dalegar, close to Pauri town in Kaljikhal block, runs
in single digits, with mostly children and the elderly. Only one person is left
in Baluni village (Climate Himalaya, 2012). Large herds of cattle, camel,
and small ruminants are seen migrating across the Indian countryside.
Rajasthan and Gujarat have cattle and camel pastoralists. Maharashtra
and Karnataka have communities such as dhangars who keep small rumi-
nants. The keepers of these herds need to ensure that water requirements of
their livestock are met both when they are in their “native” village and
when they are on the move. Yet they may have no control over water
resources either at home or on their migration routes. Unable to provide
water for the animals, these people sell off their livestock or migrate to dif-
ferent places in search of water and better livelihood. The dry areas of
Bihar, Orissa, Gujarat, and West Bengal are also known for high migration
rates. Orissa, located on the east coast of India along the Bay of Bengal, is
one of the most drought-affected states within India. Although the majority
of the villagers depend on agriculture, income from temporary migration is
a major income source. Even in nondrought times, income from labor by
one or two household members during migration is of high importance for
the livelihoods of the families of Khaliakani village in Orissa (Julich, 2011).
Usually the male head of household and/or grown-up son(s) are the ones
who migrate for several months a year in order to work. Bolangir is
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another striking example of migration due to crisis of water. This is a very
poor and drought-prone district in Orissa, where approximately 60,000
people migrated out during the 2001 drought (Wandschneider & Mishra,
2003). Studies in the drought-prone areas of West Bengal by Rogaly et al.
(2002) observe that over 500,000 tribal, Muslims, and lower-caste people
migrate seasonally to the rice-growing areas of the state. Dayal and Karan
(2003) studied 12 villages in Jharkhand, using household surveys and PRA
methods. They found that one-third of the households had at least one
member migrating. Short-term migration was higher among poorer groups,
involving over 80% of the landless and 88% of illiterates. In Bundelkhand
the large number of out-migration in 2008 is due to lack of availability of
drinking water in villages. In Bangaon village in Tikamgarh district one
fifth of its 1,000 people migrated out. The Mahoba development block
reported 35,000 people migrating and 108,000 people had migrated out
from Jhansi. This out-migration can also be attributed to the failure of the
authorities to provide secure lives and livelihoods to the people in the
drought-hit districts.

Economic and social impacts on migrants and their families are vari-
able. Migration often involves longer working hours, poor living and
working conditions, social isolation and poor access to basic amenities.
At destination, migrant labor affects markets, lowering the cost of labor.
Migration also affects the labor market at the place of origin. Migrant
earnings affect income, expenditure patterns, and investment, and changes
relations at household and community levels. Migrant laborers, whether
agricultural or nonagricultural, live in deplorable conditions. There is no
provision of safe drinking water or hygienic sanitation. Most live in open
spaces or makeshift shelters. In India apart from seasonal workers, work-
ers who migrate to the cities for jobs live in parks and pavements. Slum
dwellers, who are mostly migrants, stay in deplorable conditions, with
inadequate water and bad drainage. Food costs more for migrant work-
ers who are not able to obtain temporary ration cards. The absence of
men adds to material and psychological insecurity, leading to pressures
and negotiations with wider family (Rogaly et al., 2001, 2002). Male out-
migration has been seen to influence the participation of women in the
directly productive sphere of the economy as workers and decision-
makers and increase the level of their interaction with the outside world
(Srivastava, 1999). In India, internal migration has been accorded very
low priority by the government, and policies of the Indian state have
largely failed in providing any form of legal or social protection to this
vulnerable group.
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WAY FORWARD

In India, there exists a serious data gap on the extent, nature, and magni-
tude of internal migration. Macro databases such as the Census fail to ade-
quately capture flows of short-term migrants and do not record secondary
reasons for migration. Because of lack of data, migration is largely invisible
and ignored by policy makers. There is a large gap between the insights
from macro data and those from field studies. Regulations and administra-
tive procedures exclude migrants from access to legal rights, public services,
and social protection programs accorded to residents, because of which
they are often treated as second-class citizens. Migrants face numerous con-
straints, including lack of political representation; inadequate housing and
lack of formal residency rights; low-paid, insecure, or hazardous work; lim-
ited access to state-provided services such as health and education; and dis-
crimination based on ethnicity, religion, class, or gender. Since migrants
are heterogeneous and migration has crosscutting sectoral impacts, multiple
and complementary interventions by different ministries and departments
are needed to facilitate migration and ensure integration of migrants into
the economic, social, political, and cultural life of the country.

Often referred to as “climate refugees” or “environmental refugees,”
people displaced by climate change are not formally recognized as refugees.
That term legally applies only to people who leave their home countries
due to fear of persecution, war, or violence. Many who migrate due to cli-
matic factors often relocate within their own countries, or cross borders
due to a combination of environmental, social, political, and economic fac-
tors. Therefore, it is difficult to designate climate change as a singular dri-
ver of migration. Despite the significant implications for human well-being,
lack of official status means that climate migrants are unlikely to be recog-
nized within current international refugee and immigration policies. While
migration is often seen as a failure of adaptation, the impacts of climate
change are such that migration should be meaningfully incorporated into
adaptation plans where needed. Greater attention is required by govern-
ments, donors, and others engaged in adaptation planning to assess how
demographic factors may affect environment-induced migration. Such ana-
lysis can shed light on multisectoral responses that can best address pres-
sures that lead to unplanned, large-scale migration, while adequately
planning for migration that will occur. Climate migration matters would
also need to be addressed between countries at the regional level, and not
left solely for national and local governments to cope with. A first step
toward such international policy responses would be the international
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recognition of an increased flow of climate migrants as a real and impor-
tant consequence of climate change. A review of current international law
and treaties on migration, refugees, and displacement shows that environ-
mental refugees and climate change-induced migrants are not recognized
yet. The links between climate change, water stress, conflict, and migration
are uncertain and there is insufficient understanding of those links to sup-
port well-informed policy responses. India is currently going through a
transition from an economy that consisted of very large numbers of viable
small and marginal farms to one where the structure of agriculture and
industry is changing rapidly in response to globalizing forces, environmen-
tal limits, and stresses AU:4and population pressure. While new industries and
informal sector jobs have emerged in urban areas, creating a considerable
pull for poor laborers, a stronger push is also being experienced in many
rural areas with land fragmentation, drought, groundwater scarcity, and
falling agricultural commodity prices.

Given that the fiscal, environmental, institutional, infrastructural, and
governance constraints in marginal areas have shown little improvement
over the years and are unlikely to change dramatically in the next 10�20
years, the goal of keeping people in rural areas seems elusive. On the other
hand, well-supported rural�urban links can reduce regional inequalities
through transferring some of the benefits of intensive agriculture, construc-
tion, and urbanization to poorer regions. It is very likely that short-term/
circular/seasonal migration will continue to increase in India with increas-
ing populations of young adults, a concentration of economic growth in
some locations, and persistent regional disparities due to stagnation in rural
areas. Although the demand for skilled labor will probably increase in
some sectors, the demand for unskilled labor will continue to increase for
informal employment in road and building construction, cable networks,
and coastal activities where mechanization continues to be limited despite
growth. While earlier projections expected temporary migration to go
down, current trends indicate that a growing number of people are choos-
ing to keep one foot in the village because of social ties, lower costs, other
safety net aspects, and a long-term intention to pursue a better life in the
village. Women and children who migrate independently or accompany
men need special attention as they are more vulnerable, often carry a hea-
vier workload, and are systematically underpaid. A combination of politi-
cal will and bureaucratic commitment is needed to enforce existing
regulations that have been designed to protect migrant workers. On the
research side, there is an urgent need for more disaggregated data on occu-
pations that capture part-time and seasonal activities. Census and National
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Sample Surveys need to be supplemented with additional modules.
Meanwhile, valuable information on seasonal migration can be gleaned
from the many existing and ongoing village-level research projects on rural
livelihoods implemented by regional research centers and universities.
Negotiators need more information, but particularly more direction about
how and where to fit the topic of migration into the rapidly developing
adaptation landscape, that is, in terms of planning how people should
adjust to the impacts of climate change.
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