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Preface

Diversifying and enhancing livelihood options for reducing poverty and securing
livelihoods is an essential activity. It has greater relevance in areas where subsis-
tence agricultural practices dominate the economy. About 70 % of the world’s
economy is based upon the cultivation of subsistence cereal crops. This practice is a
major characteristic feature of mountain regions. Mountains constitute about 20 %
of the total earth’s land-surface and comprise of underdeveloped economy. Here,
agriculture and its allied activities are the main occupation of the people. Agriculture
is largely carried out on narrow patches of terraced fields. Cultivation of subsistence
cereals dominates the cropping pattern. Production and per ha yield of cereal crops is
considerably low and does not meet even the two-times food requirements of the
poor and marginal farmers. The case study area, ‘the Alaknanda Basin’ constitutes
one of the major sub-systems of the Ganges. It has five vertical landscapes (zones)
from the valleys to the highly elevated Himalayan ranges, i.e. the river valleys, mid-
altitudes, highlands, alpine meadows and the perpetual snow-clad mountain peaks of
the Himalayas. Human settlements and high population density are largely con-
centrated in the mid-altitudes and in the valleys, while the highlands are sparsely
populated. The highland areas are used for grazing animals through seasonal
migration mainly during the summer. The alpine meadows remain covered with
snow for up to 6 months during the winter, and during the summer an abundance of
flowers and medicinal plants grow naturally. Medicinal plants are collected by the
local people and widely used for health care through the traditional system.

The Himalayan region is ecologically fragile, tectonically and seismically
active, geologically unstable, economically backward and geographically remote.
So far, the waves of modern civilization could not influence the whole region
because of its remoteness and distance from mainstream development. High
growth in population and less availability of arable land further accelerates the
human pressure on the agricultural land. Intensive agricultural practices are carried
out on the fragile and narrow terraced fields, which are located in the mid-altitudes
and the highlands. In the valley regions, wherever narrow patches of terraced fields
are found, agricultural practices are carried out. Extension of arable land towards
the fragile mountain niches poses severe threats to the landscape stability as the
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entire region is highly vulnerable. Suitability in the agro-climatic conditions for
growing cash crops such as fruits and off-season vegetables in particular, leads to
sustainable development of the Himalayan region. Similarly, an abundance of
economically viable forests with rich agro-biodiversity manifests to diversifying
livelihoods at a larger scale. Multiple uses of timber and non-timber forest prod-
ucts such as bees and bee keeping, natural dyes, bamboo and bamboo-based
products, herbs, wild fruits and their products, oak bark and its products, and a
number of other products can enhance the livelihood options of the people.

The book constitutes ten chapters. In the Chap. 1, research problems, questions,
objectives and hypotheses are illustrated. Literature review, methodology and tools
and techniques of the research, which were used to carry out this study, are well
elaborated in this introductory part. Chapter 2 deals with the geographical back-
ground. It further elaborates the climatic conditions and natural resources avail-
ability. Chapter 3 discusses Socio-Economy and Population Profile of the study
area. Sustainable Livelihoods: Diversifications and Enhancements are discussed in
Chap. 4. Agricultural intensification and diversification through cultivating cereals
and cash crops and use of timber, non-timber and biodiversity resources are widely
illustrated in this chapter. Livelihood Analysis viz. income–expenditure analysis of
the households is carried out in Chap. 5. Chapter 6 examines the potential of
development of tourism and hydroelectricity in the Himalayan region and illustrates
how they are useful in terms of enhancing livelihoods. Case studies of the Khanda
Gad sub-watershed of the lower Alaknanda basin and the Kewer Gadhera sub-
watershed of the Pindar basin are discussed in Chap. 7. Household level survey of
the villages of these two sub-watersheds was carried out. Chapter 8 discusses
Mountain Ecosystems and impacts of anthropogenic activities on it. Sustainable
Mountain Development and Livelihood Enhancement: Challenges and Opportu-
nities are examined in Chap. 9. Finally, conclusions and suggestions are given in
Chap. 10 that also describes the major problems and prospects of sustainable
livelihoods. Illustrations exhibiting the natural and cultural landscapes of the
Himalayan region and appendices that give numerical information further enrich
the manuscript.

This work is a result of the ICSSR Fellowship, which was awarded to me as
‘ICSSR Fellow’ during 2008–2009. This fellowship was carried out in the
Department of Geography at the HNB Garhwal University Srinagar, Uttarakhand.
The Mizoram University, Aizawl provided publication grant to this work. I
acknowledge my gratitude to the ICSSR, New Delhi for awarding this fellowship.
I am thankful to the Department of Higher Education, the Government of Madhya
Pradesh for sanctioning study leave. I am indebted to the Department of Geog-
raphy, HNB Garhwal University for allowing and providing me all the necessary
facilities to commence this study. I am also grateful to the Mizoram University for
providing publication grant to publish this book. The academicians and the
scholars working in mountain regions are greatly thankful as their work is well
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cited in this book. I acknowledge the contribution of Mrs. Lekha Bhat for taking
the initiative to edit this book. I am indebted to my family members; Dr. Nirmala
Sati and Vishwani Sati for the valuable support that they have extended from time
to time. I dedicate this book to my grandmother late Smt. Savitri Devi, grandfather
late Shri Govind Ram Sati, mother late Smt. Saradi Devi and father late Shri Shiv
Dutt Sati.

Aizawl, 2013 Vishwambhar Prasad Sati
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About the Book

Sustainable livelihoods and Ecosystems are comprehensive and burning issues in
the wake of high growth of population, low production and per ha yield of crops,
and depletion of biodiversity resources. Mountainous regions of the world are
facing the menace of poverty, food insecurity and malnutrition. Further,
tremendous growth in population and slow pace of development together push
most of the population to live below the poverty line. Traditionally depending
upon cultivating subsistence crops for food requirement, people living in the
mountainous regions cannot produce sufficient food grains to manage their
livelihood smoothly. The Himalayas, one of the biodiversity hotspots of the world,
has an abundance of natural resources—land, water, and forest, the life sustaining
layers. The geo-environmental conditions—climate and landscape further enhance
the possibility of sustainable livelihoods through eco-tourism, harnessing water
resources, utilising forest and its products sustainably. Diversifying agricultural
practices through cultivating cash crops and enhancing livelihood options through
extensive use of timber and non-timber-based forest products thus, can assist to
eradicate poverty and ensure food security. There are ten chapters comprising
Introduction, Geo-Environmental Setting, Socio-Economy and Population Profile,
Sustainable Livelihoods: Diversification and Enhancement, Livelihood Analysis,
Development of Tourism and Hydro-Electricity, Case Study, Mountain Ecosys-
tems, Sustainable Mountain Development and Conclusion. This book will be
highly significant to all stakeholders working for the sustainable livelihoods in
mountain regions.
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Chapter 1
Introduction

The term ‘livelihood’ refers to enough food and cash to meet basic needs
(Chambers 1988) and poverty reduction also mentions those ‘livelihoods’ under
the basic definition of poverty. Chambers and Conway (1991) explained, ‘a
livelihood includes the capabilities, assets (financial, physical, human, natural
resource, and social) and activities required for a means of living’. Here assets
include both material and social resources, or both tangible and intangible
resources. Poverty indeed is the result of a lack of these assets. The poor may not
have access to these assets and this could be because of physical constraints like
remoteness or resource scarcity (Asian Development Bank). Scholars like Jega-
nathan have observed that livelihood aims to generate adequate resources, both
cash and non-cash, which is a set of economic activities by utilising human and
material resources. Livelihood includes the access to resources, materials and
services into the content (Ellis 2000). Besides material and economic supplies,
livelihood is also about management of social relationships, personal and group
identity and the interrelation of these tasks to each other. Livelihood can also
include creativities, new opportunities, people’s attempts, willingness and capa-
bilities to cope with shocks, risks and stresses, such as natural disasters, epidemics
such as HIV/AIDS, financial crisis or conflicts and competition both at national
and international levels (UNDP 2006). These intensive definitions of livelihood
also reflect the multi-goals of poverty reduction, in which the development of
human and social capital increases the possibility of poverty reduction. In this way,
livelihood is a very comprehensive term that deals with all issues related to human
needs and capacities.

Livelihood is sustainable when it can cope with and recover from stresses and
shock; can maintain or build on available capabilities and assets; and does not
undermine the natural resource base. Sustainable livelihood (SL) is the long-term
goal for poverty reduction that gives adequate importance to development from
different levels, scale and sectors. It is regarded as a conceptual framework, can be
used to assess and analyse sustainability, capability, security and resilience of
livelihoods in different scales under different contexts (Scoones 1998a, b). SL tries
to work out integrated solutions under the complicated and flexible political and
economic environment.

V. P. Sati, Towards Sustainable Livelihoods and Ecosystems in Mountain Regions,
Environmental Science and Engineering, DOI: 10.1007/978-3-319-03533-8_1,
� Springer International Publishing Switzerland 2014
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Mountains occupy 24 % of the global land surface and are home to 12 % of the
global population. In addition, another 14 % of the global population lives adja-
cent to mountain areas. Most of the people living in mountain regions are eco-
nomically vulnerable and socially backward (ICIMOD 2007). Mountains are
sources of water, energy, agricultural and forest products, centres of biological and
cultural diversity; besides this tourism and pilgrimages are the other important
aspects upon which the livelihoods of the mountain people are dependent (Ives and
Messerli 1989). Further, among the mountain communities cultural and traditional
diversity is also high. Mountains have ecological, aesthetic and socio-economic
significance both as natural ecosystems and as people’s living place. 10 % of the
world population’s livelihoods and well-beings rely directly on mountainous
resources (UNU 2002). For sustainable development of the mountain regions,
various methodologies are required, primarily to deal with development issues
under its complex ecological and agricultural systems. It is the interactivity
between social and ecological systems, and between human and nature (Kemp and
Martens 2007). Due to the specificities and peculiarities of the mountain regions,
there is a need to have specific and targeted policies. The livelihood of mountain
people in many countries of the world are still lagging behind in their development
processes (Figs. 1.1, 1.2, 1.3, 1.4, 1.5).

Enhancing and diversifying livelihood options in mountain regions need
attention against the backdrop of framing an integral strategy for coping with
physical hazards and food insecurity. It must also seek ways to improve livelihood
and enhance economic growth through which increased security—physical, eco-
nomic and social can be obtained. The people of mountain regions are entirely
dependent on mixed agriculture systems, which include farming of subsistence
cereal crops and animal husbandry. Low production and productivity (per ha
yield), home consumption of produced materials and limited access to market are
the characteristics of mountain systems. The potentials to avail sustainability
through enhancing and diversifying livelihood options, within the context of
vulnerability and fragility of mountain terrain, have largely remained unexplored
by mountain habitants. The impact of this is that the phenomena of poverty, food
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insecurity and malnutrition are still prevalent in these regions. In addition to this,
high population pressure and high dependency on forest resources has led to severe
environmental degradation.

Most of the mountain areas have not been able to adequately harness their
unique resources to improve livelihoods because of inadequate and unfavourable
policies. Harnessing mountain niches appropriately through (i) better management
of natural resources; (ii) application of technologies; (iii) new methods of pro-
duction and exchange to generate employment and income opportunities in the
mountain regions is required. However, the cultivation of off-season vegetables,
fruits, medicinal plants along with the appropriate use of non-timber-based forest
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products of the mountains demonstrate their high potential to provide viable bases
for households to rise above poverty and subsistence.

In mountain areas, livelihood options are often linked to a range of economic
activities, products and productivity of cereal farming, natural assets of mountains
as well as economic and human assets. Harnessing mountain resources for
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Fig. 1.4 Sustainable livelihood research design (A)

Primary Research Dimension  

A. Broad Target  

B. Mode of Research  

C. Data Generation Framework  

1. Farmers  
 

2. Govt. Organizations  
 
3. Extension Workers  
 

1. Personal Interview  
 
2. Probing Exercise  
 
3. Participatory Observation  

Data Format  

Farmers Govt. Organizations  Ext. Workers  

D. Data Analysis  
1. Statistical Methods  
2. Maps and Graphs  
3. Qualitative Analysis  
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hydroelectricity, tourism and for the production of food/non-food products along
with conserving resources to generate valuable environmental services can create
new employment and income opportunities. Human resource development is also
vital for the all-round development of mountain regions.

Agriculture and its associated activities continue to play a major role in the
economy of mountain regions. It is a major source for providing employment to
the rural populace. In India, for the past several centuries, agricultural practices are
avenues of subsistence and agriculture is sustaining the livelihood of rural
households. Over the years, unprecedented increasing trend of population pressure
on land—both—for employment and livelihood has led to a situation where the
land–man ratio has considerably declined. Further, increasing fragmentation of
agricultural holdings and inequalities in the distribution of arable land among
farming households, have caused decline in per household income. Despite
increasing application of labour-saving farm production technologies, the agri-
culture sector is hardly in a position either to provide gainful employment
opportunities at pace with the increasing workforce or to sustain the livelihood of
rural households. Carrying out a large-scale diversification and modernisation of
economic system through initiating industrialisation and large-scale production
system is severely limited in hilly and mountainous areas because of a number of
factors—such as the availability situation of limited environmentally sensitive
resource bases and the spread of usable resources across different and inaccessible
areas. Factors such as inaccessibility to markets/modern inputs/technology, defi-
cient infrastructure and high transport costs are also leading to non-competitive-
ness of products (Mehta 1996).

Geographical and Economic Constrains to Sustainable
Livelihoods in Mountain Regions

Mountain regions have been regarded as the most fragile, remote and marginal
ecological systems on the earth. As they are lagging behind in infrastructure
facilities, returns from investment are tremendously low. As a result, in many
cases, development of mountainous areas is experiencing a minor and passive
mode that is dependent on external aids or strong governmental interventions
(Klaus 1983). Some scholars believe that in the agricultural society, the differences
in people’s living standards in mountain areas and plains were not so remarkable;
but in a globalised world, mountain areas became more vulnerable and widened
the regional imbalances (Klaus 1983; Guojie 2007). Besides, natural disasters such
as earthquakes, flash floods and the risk of climate change are all drivers that
increasingly threaten the capacity of mountainous sustainability. This in turn
influences mountain communities and even lowland populations.

The Indian Central Himalayan Region (ICHR) is one of the richest regions in
terms of biodiversity resources, but is amongst the poorest in terms of economic
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growth and development. The livelihood is largely dependent on the biomass-
based production and on the use of natural resources—forest, grassland, fresh
water etc. Agriculture in this region is based upon century-old practices, which are
carried out mainly on narrow patches of terraced fields and characterised by the
dominance of subsistence cereal farming, which is the main occupation of the
populace. Rice, wheat, barley, millets, oilseeds and pulses are the main cereal
crops and the economic viability of these crops is insufficient even to meet the
daily basic requirements. The scope of modernisation and expansion of agriculture
is negligible. Fragility of the terrain further reduces the scope of implementation of
modern innovations in the field of agriculture. Mounting pressure of human
population on arable land and high man–land ratio compelled farmers to leave the
land abandoned. This process led to low soil fertility and land degradation. Apart
from adverse climatic stress, increased human population and the insatiable
demand for more natural resources including land, forest and food are the major
factors contributing to natural resources depletion and losses in biodiversity
(Arimoro et al. 2002; Okali 1985). Furthermore, inaccessibility and the low level
of infrastructural facilities are significant constraints to generating opportunities.
As a result, the resources of the region have remained grossly underutilised and
undervalued. These natural and man-made disadvantages manifest in the form of
poverty, malnutrition and food scarcity. As a coping strategy to these severe
impediments, a large proportion of the population has migrated to the foothills of
the Himalaya and the Ganges plains. There are instances from the Garhwal
Himalaya where about two-thirds of the total families in a village emigrated during
the period 1972–1988 (Maikhuri et al. 1995). Unsustainability of agriculture and
lack of other economic opportunities together with higher literacy rate in the hill
region lead to very high rate of out-migration of the youth in search of jobs
(Khanka 1984).

In the Himalayan region, the impediments related to the development processes
are not only due to the adverse geo-environmental conditions, but also due to the
policies of the various governments (both State and Central) and development
agencies. Lack of systematic planning was accentuated by inadequate and
improper coordination between different governmental departments. These pro-
grammes paid scant attention to the needs and requirements of various infra-
structural facilities for sectoral schemes, inefficiency of the administration in
implementation of programmes, a multiplicity of programmes to meet the same
goals and faulty criteria for identifying beneficiaries in assistance linked to
employment generation (Mehta 1990).

The landscape, geo-environmental conditions and availability of natural
resources have heterogeneity in all respects and this can be seen on the agrarian
system, occupation, working potential and migration. Other aspects such as low
availability of agricultural land, harsh environmental conditions, inaccessibility of
forestland and instability of terrain affect the livelihood of the Himalayan people
(Sati and Kumar 2004). With increasing needs as well as pressure of population,
traditional farming has become unsustainable both economically and ecologically
(ICIMOD 1996). Further, expansion of agriculture on marginal land and declining
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crop yields are considered to be major unsustainable trends in the Himalayas
(Eckholm 1979; Jodha 1990).

Horticulture—cultivation of fruits and off-season vegetables plays a vital role
for the environmental sustainability and economic development of the region (Sati
2004a, b, c, d). The present vegetable production of 90.8 million tonnes is to be
raised to 250 million tonnes by 2024–2025 (ICAR 2002). Promotion of protected
cultivation of vegetables is another potential approach [see Singh (1998) and Singh
et al. (1999)]. There are different ways and means to achieve this target, which
include among others, bringing additional areas under vegetable crops, using
hybrid seeds and use of improved agro-techniques. Cultivable wasteland may have
potential for the development of horticulture, whereas the uncultivable wastelands
do not have such potential (Singh 1991). In addition, non-timber forest products
such as medicinal plants/herbs, essential oils, fibres/silks, natural dyes/organic
products, bamboo/bamboo products, bee/bee products and enterprise-based polli-
nation services can provide the bases for increasing incomes and improving
livelihoods. It is commonly observed that the ecological conditions of the region
are more suitable for fruit cultivation rather than cereal farming (Atkinson 1889).
Along with the cultivation of fruits, off-season vegetables and tea cultivation will
boost the regional economy (Sati and Kumar 2004). In the Himalayan region from
the valley regions to the northern border, sub-tropical humid and bio-climatic
conditions change step by step into temperate, sub-temperate and alpine zones
(Atkinson 1889), which are very useful for the cultivation of fruits and vegetables.
Likewise, mountain tourism, hydroelectricity and other renewable energy sources
may be other resources for enhancing livelihoods. These niche-based mountain
products and services hold some of the keys for helping mountain people diversify
and enhance their livelihood options while reducing dependency on traditional
occupations and the environment.

The development process must also ensure that communities, (especially disad-
vantaged groups) and geographically excluded areas are not left out of mainstream
development. Mountain areas are highly diverse in renewable natural resources and
environmental services. The diversity is helping to reduce internal competition in
mountain areas and partially offsetting the physical vulnerability of the fragile
mountain environment. It requires a highly decentralised areas-based approach
(Papola 1996), which has to be distinct not only from approaches for the plains, but
should also differ significantly from area to area within the hill region. The biodi-
versity of the mountains provides important values of agriculture, medicine, food
security and industry besides spiritual, cultural and aesthetic and recreational values.
In order to meet the present and future challenges meeting sustainability criteria,
traditional systems need to be adapted in ways that will enhance crop yields but not at
environmental and social costs (Ramakrishnan et al. 1993).
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