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Abstract: The regions of the Indus basin face extreme water challenges due to population 
growth, increased urbanisation and industrialisation, environmental degradation, unregulated 
use of resources, inefficient water utilisation and poverty, all of which are further aggravated 
by changes in the climate. The Indus basin is shared by four countries – Pakistan, India, 
Afghanistan and China. Changes in the climate have increased water availability here which 
warrants further analyses. The analysis on the human aspects of sustainable development in 
the Indus basin regions has been largely ignored due to lack of appropriate methods. The 
lack of advancement in major comparative data has been a stumbling block in substantiating 
the main position of the Indus basin societies within nation-states. There is a need for more 
research using comparative approaches in line with the International Year of Indus Basin 
region. This paper introduces an approach that implements widely known human sustainable 
development indicators to different regional levels. In analysing the outcomes and interpreting 
the dimensions of these indicators, major research hurdles as well as areas for further 
investigation in the Indus Basin region are revealed. In addition, the sustainability of resources 
and environmental preservation in the Indus Basin is increasingly becoming a global concern.

This review hopes to shed light on the application of indicators and highlight their 
conceptual limitations in the hope of elucidating the appropriate strategies for security 
enhancement in the Indus basin regions.
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Introduction

The Indus Basin is highly sensitive and susceptible to climate change, water supplies 
and loss of livelihoods. Runoff is generated predominantly by melting snow and ice, 
and a large number of economic activities and human lives depend on the basin. 
The Indus Basin covers an area of about 1,140,000 sq. km. A large part of the 
upper basin lies within the Hindu Kush, Karakorum, and Himalayan mountains. 
Afghanistan, China, India and Pakistan (Figure 1) share the basin territory according 
to The International Centre for Integrated Mountain Development (ICIMOD). 
Just as Egypt has been described as a gift of the Nile, the bustling ancient cultures of  
northwestern South Asia, present-day Pakistan and northwestern India can be described 
as the gift of the Indus. The highest Indus Basin region ranges at the north of the basin 
– like Ladakh in India – are made up of dry lowlands. The aridity index of the Indus 
basin ranges from humid to hyper-arid. The glacial area is very vast, that is, 37, 134 
km2 according to the Database Conversion Workbench (DCW) (Raup, Kieffer, Hare 
& Kargel, 2000).

Figure 1. Map of the Indus Basin (Source: US senate report)
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The inadequacy of existing scientific tools for explaining and analysing 
sustainable development issues in the Indus Basin regions has been a growing 
scholarly debate in recent years. Multi- and interdisciplinary approaches have 
been used to identify the perceived research deficits in balancing the growing 
demands of local communities against those of policymakers and sustainable 
development planners. In addition, the loss of a common base for understanding 
methodologies and applications of certain research methods have made it even 
more tough to cross the traditional boundaries that exist between various scientific 
disciplines. Geographers of the Indus Basin regions have long been confronted 
with this particular debate but it is compounded further by the methodological 
divide between natural and social sciences, that is, physical and human geography. 
Concurrently, sustainable development practitioners are increasingly embracing 
holistic approaches in studying these issues. These adoptions are strongly 
supported by modern social sciences which have been steadily accepting time, 
space, and environment as relevant perspectives. 

The Indus river basin is one of the most depleted basins in the world 
(Sharma, Cai, Matin, Sharma & Gunasinghe, 2010). During certain periods of 
the year, water does not even reach the sea any more, making it a closed basin 
(Molle, Waster & Hirsch, 2010). In light of its strained water resources, various 
debates are taking place especially in addressing global changes using appropriate 
sustainable development concepts. Increasingly, various interdisciplinary 
approaches are being sought to gain insight into this complex phenomena and 
to derive transdisciplinary solutions involving different professional experiences 
and backgrounds. Similarly, human-induced environmental transformations in 
the Indus Basin regions require inter- and transdisciplinary approaches. This is 
particularly so for the deteriorating living conditions of the people living here. 
For any individual or group that are involved in research, policymaking, and 
sustainable development practices, synthesising environmental knowledge with 
the survival strategies of local communities for a better, sustainable future remains 
a challenge. Sustainable development appears to be a contradictory concept, 
reason being, it is based purely on economic growth for attaining environmental 
protection, therefore, natural preservation would be based on economic growth 
which ultimately means more extraction of natural resources. This review aims to 
stimulate debate and research by exploring a new comparative approach involving 
selected sustainable development indicators that are widely applied in sustainable 
development reports and practices. It will also look at their applications and 
conceptual limitations. The review hopes to elucidate appropriate strategies for 
security enhancement in the Indus Basin regions.
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Background Story and Challenge

Looking at conventional geo-ecological research, we can assume that understanding 
the conditions of the Indus Basin regions is an ubiquitous problem. In projecting the 
Himalayan dilemma (Ives and Messerli, 1989) onto the Indus Basin regions, however, 
not much focus is paid to the complicated survival conditions of the individuals living 
in the Indus Basin regions. In a general approach where individuals are treated as equal 
members of the biological world without taking account of human decision-making 
power and culture, two major hurdles come to light: the assumptions that survival 
conditions are homogeneous and human responses within biotic systems are evaluated 
with regards to carrying capacity. In the same note, the perception of common practices 
and hurdles among Indus Basin region dwellers in developing nations does not take 
into account the great variations that exist between regions, groups, and households 
and their members (Kreutzmann, 1995a, 2000; Messerli and Ives, 1997; Ehlers and 
Kreutzmann, 2000). 

Generalisations disguise one of the most obvious points about the Indus 
Basin region societies: the extreme types of socioeconomic, political, and cultural 
heterogeneity that exist (Kreutzmann, 1995b; Thompson, 1997). Generalisations 
also fail to explicate the complexities of human activities and economic penetration 
within a given Indus Basin area. The exploitation of natural resources is often  
underestimated as the driving force of human habitat systems in the Indus Basin 
regions. This also applies to socioeconomic relations between highlands and 
lowlands. Classical regional geography studies inevitably lead to this understanding 
due to its inadequacies of exploring the human sphere. Scholars of transdisciplinary 
research are also well aware of another feature that separates the natural sciences 
approach from social theories and models. Natural scientists try to outdo each other 
by defining standards of measurement and by incorporating their outcomes into 
a dominant model on which to base comparative Indus Basin region geography. 
In the absence of a universal theory, standardising methods in social sciences is 
unfavorable and a large number of theories and methods are applied on a meta-
level to solve particular research problems. Using general theories about societies 
and groups to understand population behavior in social environments has been  
criticised as an approach that underestimates the value of personal reactions and 
individual decision-making (Giddens, 1984). As far as the outcome is concerned, 
theoretical approaches that are chosen may not essentially fit into a natural science 
model. This can be seen from the differences that emerge between the geo-ecological 
analysis of more obvious or visible factors in space and time and the analysis of less 
visible elements in the space created by human action.
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Objectives

•	 To	analyse	how	the	Indus	Basin	regions	can	be	utilised	as	a	peace	tool	(especially	
for India and Pakistan);

•	 To	analyse	how	the	change	of	climate	and	weather	across	the	countries	of	the	
Indus Basin regions affects tourism flow;

•	 To	explore	various	entrepreneurship	and	livelihood	avenues;
•	 To	analyse	the	significance	of	Sustainable	Development	Indicators	in	the	Indus	

Basin regions;
•	 To	explore	new	solutions	for	the	sustainability	of	different	sectors.

Common areas of research

Despite the dichotomy in methodological foundations, some topics that fall in 
the overlap of space, environment, and human activities are essential in bridging 
disciplinary boundaries. There has been consensus on determining land use, forest 
exploitation and utilisation of natural grazing grounds more comprehensively. 
The United Nations Educational, Social and Cultural Organisation (UNESCO)-
sponsored Man and Biosphere projects (MAB-6) adopted such an approach. These 
fields may be augmented by attributing equal importance to other areas such as 
construction, protection of settlements and traffic infrastructure. In addition, 
a transdisciplinary approach is needed if the environment is compromised to 
the extent of endangering human activities and habitations. Investigations into 
settlement procedures and natural hazards are well established in transdisciplinary 
research and essential in understanding living conditions in the Indus Basin 
regions (Kreutzmann, 1994; Hewitt, 1997; Messerli and Ives, 1997). Chapter 
13 of Agenda 21 (United Nations, 1997) which calls for action to improve our 
knowledge of mountain ecosystems, foster integrated watershed development 
and create alternative livelihood opportunities for mountain peoples poses a 
tremendous challenge to the scientific community here who are expected to 
provide adequate responses (Sène and McGuire, 1997). Sustainable development 
in the Indus Basin regions is an essential field of research as ecological, socio-
political, and economic pressures comes to a head more intensely here than 
anywhere else. It makes sense to apply well-established sustainable development 
indicators in the Indus Basin regions as they are growing economic regions of 
the world. This would enable us to do comparative research in order to identify 
developmental deficits and determine the deprived groups within the Indus 
Basin regions.
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Approach for sustainable development studies in the Indus Basin

One can easily argue that there is a need for a general and comparative view of the Indus 
Basin regions combined with a disaggregation of indicators and their downscaling 
from a global level to the household level. Both of these approaches need further work. 
On the other hand, climate change will also have a significant impact on Indus Basin 
tourism. Climate defines the length and quality of the tourism season as well as plays 
a major role in the choice of destination and tourist spending. Tourism at the Indus 
basin is closely linked with the natural environment. The climate affects a wide range 
of environmental resources that are critical for tourism such as wildlife, biodiversity, 
water supply and quality. The climate of the Indus basin also influences environmental 
conditions than can deter tourists including infectious disease, bushfires, insect 
infestation, water-borne pests and extreme weather events. The manner in which the 
dynamics of climate change affects the Indus Basin is quite complex and requires in-
depth understanding. There is potential for tourism in that area; however, the patterns 
of travel will change with some parts benefiting and others being impacted negatively. 
In turn, tourism is also seen as a significant contributor to climate change through 
greenhouse gas emissions produced from transportation, accommodation and other 
tourism-related activities in the Indus Basin. 

In the same context, indicators for quality of life are created on the assumption 
that sustainable development is based on universal principles and not on localised 
experiences and different value systems. Although, few options exist for a comparative 
approach, these indicators have been selected because they reflect certain basic elements 
of livelihood that are advocated by major institutions concerned with inducing social 
change and improving quality of life, for example, international organisations such 
as United Nations, World Health Organization (WHO), Food and Agriculture 
Organization (FAO), and World Bank. To analyse disparities in the Indus Basin 
regions, the approach presented here therefore proposes using established indicators 
whilst examining the quality of the data yielded. One can already estimate that there 
is not much data available for any comparative discussion on an appropriate scale or 
level.

Indicators for Quality of Life

United Nations Development Program (UNDP) uses two major indicators to provide 
a comprehensive picture on the state of development: the Human Development 
Index (HDI) and the Human Poverty Index (HPI). The Human Development Index 
comprises of three equal components: per capita income (purchasing power parity, 
or PPP, in United States (US) $), standard of education, and quality of life. These 
particular issues are highly important in the Indus basin regions. Data is more often 
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than not provided only at the country level. For sampling purposes, the Ladakh region 
of Jammu and Kashmir was also taken into consideration. The 1997 data for Indus 
Basin countries (UNDP, 1996, 1998, 1999; World Bank, 1996) show a wide range, 
from nations in the low and middle development categories, with Afghanistan and 
Ethiopia at the bottom, to Latin American countries at the top followed by the post-
Soviet Union Central Asian republics. This is not surprising as high export values 
and social infrastructure factor heavily in the HDI. This statistical aggregation offers 
an insight into the development level of nation-states that make up the Indus Basin 
region. However, there appears to be a lack of information about regional disparities 
between highlands and lowlands. Comparison at the nation, region, and district levels 
reveals that sustainable development has been unbalanced. In Tajikistan, the disparities 
between the nation-state as a whole and the Indus Basin region of Gorno-Badakhshan 
are less prominent than anywhere else. Similar outcomes present themselves in the 
case of India and Pakistan down to the provincial level, but the Karakoram district 
of Gilgit ranks much lower than the rest of Pakistan. As far as Nepal is concerned, its 
section in the Indus Basin region seems to be less well off than the country’s average. 
Nepal is one of those rare cases where regionalised data are available. In all aspects, 
these disaggregated data of the Nepalese districts show extreme disparities between 
central places, e.g., the Kathmandu (Nepal) basin and remote high Indus Basin region 
districts such as Mugu (Nepal). At the district level, regional inequalities between 
different ecological zones as well as between individual administrative units can be 
identified. The capital region commands more facilities and infrastructure compared 
to the remote high Indus valley districts of the western development zone. There is 
a decrease in human development as one goes across the range from east–west and 
lowland–highland, while the urban centres of the capital region, Pokhara (Nepal) and 
Morang in the Terai (Eastern Nepal) appear to be exceptions. The Indian Himalayan 
region of Himachal Pradesh closely resembles the country’s average which is indicated 
by a similar HDI value far above Nepal’s average. 

There continues to be a dearth of disaggregated data of this kind for this region. 
However, the discussion of the HDI raises important issues for future research 
directions which include the following points:

•	 Income	at	 regional,	 local,	 and	household	 levels	 is	 an	 important	data	 source	
for evaluating the presence of cash and market involvement amongst Indus 
Basin dwellers. Consumption and production patterns are connected to 
entrepreneurial behavior and external marketing as well.

•	 The	 extent	 of	 formal	 education	 in	 Indus	 Basin	 communities	 reflects	 their	
involvement in a modern social infrastructure. In the case of remote places, 
this point of integration is particularly crucial for the sustainable development 
of future livelihood strategies.
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•	 Variables	of	demography,	like	life	expectancy,	are	actually	indirect	indicators	
of the access to basic infrastructure in remote places. So, it makes more sense 
to search for centenarians than to look into the accessibility of hospitals and 
dispensaries, the availability of medical services, and the groups that are 
excluded from access. 

Gender Development Index (GDI) that measures gender-related inequalities 
came into existence after the 1995 Human Development Report highlighted the 
deprivation and exclusion of females from access to basic resources and infrastructure. 
The major difference between HDI and GDI is the measure of the developmental gap 
between men and women. Although, the HDI is a proper measure to reveal societal 
deficits and show the scope for improving equity, it fails however, in offering any 
information on the groups and communities involved.

The Human Poverty Index (HPI)

The Human Poverty Index (HPI) is one of the recent add-ons to the set of UNDP 
indicators that is meant to complement the poverty debate with non-monetary 
parameters. It emphasises the fact that rising cash income does not necessarily indicate 
the elimination of poverty. The basic dimensions of poverty and human deprivation 
are addressed in the Human Poverty Indicator for developing countries (HPI-1) and 
coincide with those assessed in the HDI as follows:

•	 Life	expectancy,	the	percentage	of	individuals	who	probably	do	not	live	longer	
than the age of 40, is taken as a measure of overall living conditions. 

•	 Education	is	measured	in	the	context	of	restricted	access	to	basic	and	ground	
educational facilities, reflected in the prevalence of illiteracy among adults.

•	 The	lack	of	a	minimum	standard	of	living	is	related	to	the	lack	of	accessible	
public and private amenities, which is further divided into three equal variables 
that calculate the percentage of individuals with access to health services, safe 
drinking water and the percentage of under- or malnourished children below 
the age of five.

Research Fields on Livelihood Strategies

A large number of research topics in remote and marginalised regions can be easily 
evaluated by examining the spectrum of specific UNDP development indicators and 
projecting them on the Indus Basin region. All indicators focus on different points 
but are correlated to basic development targets. So, they generally vary to some extent 
for each country and are usually introduced as a specific tool to be used for further 
inquiry at regional levels. There are a number of possible approaches and methods in 
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defining comparable indicators for sustainable development. Extreme environments, 
harsh and risky conditions for production and reproduction, and remoteness from 
participatory decision making and centres of power are characteristics of the Indus 
Basin region. Whilst these concerned regions could provide niches for highly 
competitive collection and production of specialised items, they are often threatened 
by demographic and socioeconomic destabilisation. As they are highly dependent 
on external supply, their sustainability is definitely at stake, but the basic factors 
regulating sustainable development here are not just controlled by the Indus Basin 
dwellers alone. The change in relations and the whole incorporation of Indus Basin 
regions into nation-states cannot be avoided and demands further inquiry. So, based 
on these considerations, the current available fields of research on livelihood strategies 
for survival in high Indus Basin regions can be determined easily.

The following three basic strategies should be included from the perspective of 
cultural geography:
(1) Territorial appropriation, settlement strategies, and population change: 

Demographic changes in the Indus basin region are always connected to 
transition and mobility factors. The pioneering extension of settlements 
and use of marginal resources at the upper limit of cultivation are linked to 
migration of people and communities in places of disaster, regions of refuge, 
and regions of opportunity (Skeldon, 1985; Kreutzmann, 1994, 1995a; Ehlers, 
1995; Uhlig, 1995; Hewitt, 1997; Libiszewski and Bächler, 1997; Sökefeld, 
1997). In constricting the work that can be done in these areas, sustainable 
development at boundaries is affected and this can cause conflicts. However, 
other issues such as majority versus minority, state power versus group interests, 
and socio-cultural involvement and political marginalisation are increasingly 
becoming more important. If sustainable development aspects like globalisation 
of international trade and regionalisation of economic cooperation lead to a 
modified role for the nation-state, the socio-political deprivation of peripheral 
regions becomes a highly relevant topic in development-related research in the 
Indus Basin region.

(2) Entrepreneurship and livelihood: In projecting satisfactory economic sustainable 
development of agriculture and nutritional sustainability in the Indus Basin 
regions, general points about division of labor involving food resources come 
to light (Bishop, 1990; Dittrich, 1998; Stellrecht and Bohle, 1998; Banskota 
et. al. 2000; Clemens and Nüsser, 2000; Ehlers and Kreutzmann, 2000; Stöber 
and Herbers, 2000). Local agricultural area and the gender factor in domestic 
tasks seem to be as instrumental as the generation of external income and their 
distribution among household individuals in ensuring survivability.
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(3) Energy supply and resource management: The provision of an everlasting supply 
of energy resources cannot be guaranteed by means of traditional sources when 
demand is on the rise. New solutions such as tapping less utilised resources are 
needed to sustain growing demand in all sectors in both the Indus Basin regions 
and the lowlands (Graner, 1997; Schweizer and Preiser, 1997; Schickhoff, 1998a; 
Schickhoff, 1998b). The availability of natural resources and their distribution 
among entitled communities and households often cause substantial conflicts to 
varying degrees. 

These three strategies were chosen based on the research outcomes as a guide for  
future research direction in the Indus Basin. In addition, various trans-disciplinary 
approaches have recently been introduced and are being implemented in this region 
as well as in a number of other international research programs.

Conclusion and Recommendations

Cooperation is vital in removing methodological hurdles found in trans-disciplinary 
approaches. Two main basic assumptions lay the foundation in searching for 
parameters in comparative sustainable development research. Firstly, sustainable 
development concepts applied in other main regions should also be applied to the 
Indus Basin region. Secondly, comparable indicators could help in improving the 
understanding of disparities on both different spatial levels and functions of deprived 
groups. This would definitely lead to a more vast but focused range of research topics. 
The advantage of these indicators is their vast range of applications although they 
have been hardly used in the Indus Basin region. A major reason for introducing 
indicators is the need to improve the livelihood of Indus dwellers. An experiment with 
indicators for quality of life may stimulate a debate about the appropriate measures 
for comparing the uniqueness of value systems. The initial step could determine the 
places and actors involved but the next step lies in the hands of decision makers and 
agents of change in cooperating and communicating with individuals living in the 
Indus Basin region. 

This research in the Indus River basin will continue to collect and analyse recent 
and ongoing research interventions and approaches. It will also provide the platform 
for sharing knowledge gained from this analysis as well as sharing current state-of-
the-art approaches and interventions planned for future work on climate change and 
water resource management. The impacts of climate change in the Indus Basin regions 
on tourism are likely to manifest themselves in a number of ways depending on local 
conditions. Many of these impacts will develop indirectly through increased stresses 
placed on environmental systems. The Indus Basin region produces niche, highly 
competitive products which are endangered due to demographic and socioeconomic 
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destabilization. As these products are extremely dependent on the external supply, their 
sustainability is at stake but the factors regulating them are by no means controlled 
by the Indus Basin region dwellers alone. Exchange relations and the incorporation 
of the Indus Basin region into nation-states cannot be overlooked and require further 
investigation. Based on these concerns, the fields of research on livelihood strategies 
for survival in the Indus Basin region can be identified easily. Although previous 
studies have provided recommendations in coping with present and future challenges, 
a comprehensive overview for the whole basin (including all four countries) or even 
India and Pakistan is not given mainly because the challenges are so massive. However, 
as sustainable water resource management needs the inclusion of all available options, 
it is highly imperative for scientists and policy makers in the Indus basin region to 
adopt a holistic approach. There is enough water in the Indus basin to provide for 
the livelihoods of its residents for a long time, provided that the water is managed 
efficiently and equitably and that additional water is made available not just through 
storage but, more importantly, through better efficiency and intersectoral transfers. 

India and Pakistan continue to be on the verge of war over Kashmir. There seem to 
be remote possibility of negotiating this issue until tensions abate. One way to reduce 
this hostility would be concentrating on other important issues where cooperation 
is possible. Cooperation in these other areas would promote a sense of community 
between the two nations which might, in time, lead to a settlement on Kashmir. 
Accordingly, India and Pakistan should work out a joint programme to develop and 
operate the Indus Basin river system upon which both nations are dependent for 
irrigation water. With new dams and irrigation canals, the Indus and its tributaries 
could yield additional water that each country needs to increase food production. For 
this purpose, the World Bank might use its standing and position to bring both parties 
to an agreement and help in financing an Indus Basin development program.

 In the past, the target has always been on improving water availability, mostly 
by technical measures. Even now, traditionally trained engineers often look at only 
solutions within water supply management options. As water resources are not finite, 
sustainable water management also needs to incorporate water demand management 
options. This study explored the challenges of the Indus basin region which requires a 
list of measures. The measures need to be carried out within the concept of Integrated 
Water Resource Management (IWRM) (IWRM is defined by Global Water 
Partnership (GWP) as “a process which promotes the coordinated development and 
management of water, land and related resources, in order to maximise the resultant 
economic and social welfare in an equitable manner without compromising the 
sustainability of vital ecosystems”) which takes into account the Indus basin region as 
a natural system, independent of political borders, where flooding needs to be tackled 
by means of “river management” measures and not merely “river control” strategies. 
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Water managers and engineers of the Indus basin need to be sensitised to the need 
of adapting to the rhythm of the Indus basin river instead of using engineering to 
control the river. Existing forests should be maintained and reforestation should be 
considered as an option to reduce erosion that takes place at times. Floodplain zoning 
and mapping projects need to be completed on a priority basis where wetlands should 
be restored and inundation zones should be identified.

Open Access: This article is distributed under the terms of the Creative Commons Attribution 
License (CC-BY 4.0) which permits any use, distribution, and reproduction in any medium, 
provided the original author(s) and the source are credited.
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