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Executive Summary
Why the Central Asia
mountains matter

The Central Asian mountains provide an astonishing ar-
ray of essential ecosystem goods and services not only 
to mountain inhabitants but also to people in the low-
lands and around the globe. These goods and services in-
clude the storage and release of fresh water; watershed 
protection; forest products and land for food produc-
tion; habitat for flora and fauna of local and global sig-
nificance; the regulation of natural hazards and climate; 
natural areas for leisure and recreational activities.

Central Asia’s mountains modulate the climate across wide ar-
eas, and are important reservoirs for the storage of carbon, but 
global warming is slowly decimating mountain glaciers, affect-
ing snow reserves and at the same time increasing the water 
requirements of basic agricultural crops. The downstream and 
lowland water resource disruptions challenge governments and, 
in some cases, international relations. Tensions between high-
land and lowland countries often centre on the issues of energy 
accessibility and water usage. Almost 90 per cent of the popula-

tion of Central Asia relies on water that falls in the mountains. 
Lowland agriculture needs water in the summer and fall, and the 
mountain countries need the water for power generation primar-
ily in the winter. Finding the balance between energy genera-
tion, such as large-scale hydropower, and water provision for 
large-scale agriculture is difficult and politically sensitive. As the 
demand for energy and food continues to grow, tensions sur-
rounding water and energy may escalate.

The Central Asia mountains are crucial to the maintenance of 
natural and agricultural global biodiversity, and host at least 
20 distinct ecosystems and thousands of species of vascular 
plants, many of which are unique to the region.  They are home 
to globally significant fruit-and-nut forests comprising walnuts, 
almonds, pears, apples, cherries and pistachios. 

Where the mountains of Central Asia were once barriers to 
trade, they are now becoming important hubs. Tourism, mining 
and trade have been gathering momentum and the supporting 
infrastructure has developed accordingly. In Central Asia the mix 
of traditional skills and modern practices are contributing to the 
revival of the ancient Silk Road in the age of globalization. 

The mountains of Central Asia provide a profound sense of place, 
a source of inspiration and a rich cultural heritage. 
 

The future we want for the
Central Asia mountains

The mountain regions of the world have much in com-
mon, and while the future we want for Central Asia 
shares many hopes with other places, what we envision 
for Central Asia mountains is specific to that region.

The Central Asia mountain report team recommends the explo-
ration of two ideas that have increasingly become  part of the 
discussions on sustainable mountain development in the region: 

• The creation of a mountain countries group under the aus-
pices of the United Nations

• The exchange of external debt for an equivalent investment 
in sustainable development.

Linking strategies for mountain development with broader 
agreements on trade, economic development, conflict resolu-
tion and resource management may enhance the efforts. Inter-
national organizations can build on the subregional experience 
exchanges by providing assistance at the community level, and 
subnational governments may exercise their power to determine 
the future of their communities.

Climate change
The lowland countries  that are affected by climate change in the 
mountains are well advised to account for mountain ecosystems 
in their planning. The mountains have a vast potential for carbon 
storage through afforestation projects, and sustainable land use 
practices will benefit the entire region. Mountain regions have 
the opportunity to build water storage facilities that can release 
water to downstream regions in drought years.

Water and energy
Investing in more efficient water use is not only cost-effective 
but necessary to avoid conflicts. Small-scale water management 
solutions should be promoted. Principles for the pricing of re-
sources and services provided by mountain areas to downstream 
regions should be established, tested and introduced in practice. 
The potential of hydropower in the mountain countries provides 
the opportunity to combine progress on the goals of energy se-
curity, climate resiliency and economic development.  

Biodiversity
The expansion of protected areas creates a foundation for fur-
ther biodiversity protection. And new pasture regulations that 
combine a scientific approach with economic tools and commu-
nity participation pave the way for others to adopt sustainable 
approaches in livestock herding.

Tourism, mining and trade
Central Asia governments can broaden the opportunities for a 
community-based tourism. In the mining sector, governments 
need to promote responsible mining and to ensure that the lo-
cal concerns are aired and respected. The mountain regions of 
Central Asia are strategically positioned to create in the heart of 
Eurasia rail and road links that would benefit their economies 
and raise their regional importance.

Education, institutions and the preservation 
of cultural diversity
Governments and other active players should encourage the trend 
in the mix of traditional skills and modern practices. Central Asian 
universities are now specializing in mountain development issues, 
and higher education institutions have an additional opportunity 
to focus on the preparation of the next generation of managers 
in tourism, mining and infrastructure development. An integrated 
approach to sustainable mountain development provides a re-
gional cooperation model that institutions and non-governmental 
organizations can follow.
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For the five countries of Central Asia – the Republic of Kazakhstan, 
the Kyrgyz Republic, the Republic of Tajikistan, Turkmenistan and 
the Republic of Uzbekistan – the sustainable development move-
ment launched in Rio in 1992 has played out in the context of the 
1991 collapse of the Soviet Union. The transition from a planned 
to a market economy and from totalitarianism to democracy and 
independence was a rocky period of geopolitical changes that coin-
cided with rapid technological development and globalization and 
a growing awareness of environmental changes related to climate, 
biodiversity and land degradation. Regional tensions and conflicts 
gave rise to new security requirements. New demographic and la-
bour market realities and changes in the ownership and control of 
natural resources created shifting social dynamics. 

This report analyses the region’s progress in sustainable mountain 
development over the past 20 years, and examines how the forces 
and trends affecting Central Asia create both challenges and op-
portunities for the new countries and their people. The Lucerne 
World Mountain Conference in October 2011 issued a call for ac-
tion for the protection of water supplies, the reduction of poverty 
and the unlocking of the economic potential of the mountains of 
the world. A summary of how Central Asia is performing against 
the Lucerne call for action follows:

• Compared to other mountain regions, Central Asia lacks expe-
rience in mountain governance, but the 2002 Bishkek Global 
Mountain Summit, which concluded with the formation of the 
Bishkek Mountain Platform, marks a turning point, and pro-
vides a strong basis for further improvements.

• In the energy, mining and tourism sectors, the challenges 
regarding the equitable sharing of benefits are substantial, 
but so too are the opportunities, and numerous efforts are 
underway to unlock the economic potential for the benefit 
of all the affected parties.

• The decentralization that has occurred as part of the transition 
to independence has increasingly involved mountain people in 
the decision-making that affects their lives and communities. 
The region has experienced an impressive growth in the num-
ber of Village Organizations and Civil Society Organizations 
whose participation has influenced countless decisions. 

• In many instances of transboundary or highland–lowland 
tensions, the political will to resolve mutual problems is miss-
ing, but international aid organizations such as the Aga Khan 

Foundation and regional institutions such as the Interstate 
Commission for Sustainable Development are working on ca-
pacity-building and on the generation and exchange of knowl-
edge, expertise and innovation in mountain development.

• Organic agriculture and small hydropower offer promising 
avenues for private sector investment in sustainable develop-
ment in Central Asia, and the region’s strategic location is a 
built-in incentive for private investment in trade and public 
investment in the transport infrastructure. Commitments to 
mountain development may change with the political winds, 
and mountain advocates may find more consistent public 
support for their concerns by working to integrate mountain 
issues into the Rio conventions and the associated country 
plans and programmes.

• All of the Central Asia countries recognize the vulnerability of 
their mountain ecosystems, but the protection of these eco-
systems could benefit from linking the strategies for mountain 
development with other, broader agreements on trade, eco-
nomic development, conflict resolution and resource manage-
ment.

• The Global Environment Facility supports the preparation of 
reports and plans related to the Rio conventions, and funds 
projects from the local to the regional level in Central Asia. 
The mountains could benefit from more explicit inclusion in 
other development projects, and the countries of the region 
may want to consider debt exchange – a mechanism that redi-
rects debt repayments to sustainable mountain development.

• With more than 90 per cent of their national territories consid-
ered as mountainous, Kyrgyzstan and Tajikistan are mountain 
countries, while Uzbekistan, Kazakhstan and Turkmenistan – 
with smaller mountainous regions – are countries with moun-
tains. The mountain regions of these latter three countries are 
no less important, but this report necessarily devotes more 
space to the main Central Asian mountain regions, which lie 
in Kyrgyzstan and Tajikistan.

The findings of this report fall within four broad categories – 
people; infrastructure; ecosystems; and institutions, governance 
and knowledge. The effects of the forces and trends at work 
have been both positive and negative, sometimes both at the 
same time, and progress in the mountains of Central Asia can be 
characterized as a series of forward and backward steps. 
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People in the mountains
(one step forward, two steps back)   

• Border security concerns have constrained the movement 
of goods and people, especially the nomadic people and 
those living in or traveling around mountain enclaves. 

• Public expenditures on education and health are less 
than one quarter of the previous (Soviet) levels. The 
official literacy rate is high, but the declining quality of 
education in mountain countries is becoming an obsta-
cle to sustainable development. Child mortality rates 
are falling, but the risk of malaria, tuberculoses, HIV/
AIDS and other diseases remains high. 

• The rules on ownership rights have relaxed across the 
region, and a free and competitive market system has 
evolved, but corruption marred the transition. 

• Tajikistan’s animal husbandry and food production 
exceed 1991 levels, and honey production has sub-
stantially increased. Kyrgyzstan’s food production has 
increased, but its animal husbandry and honey produc-
tion lag behind previous levels. 

• Large-scale hydroelectric projects are a drain on national 
resources, a source of international tensions and a cause 
of resentment among the local communities that may 
share the costs, but may never share the benefits. 

• A reluctance on the part of governments and min-
ing companies to share profits equitably, and a lack 
of transparency in decisions, have led to discontent 
among groups in the mountains. 

• Civil war and armed conflict wracked the mountain-
ous regions of Tajikistan for the entire decade of the 
1990s. In Kyrgyzstan, violence widened the ethnic 
and geographic divides. 

• Women have become heads of households as a result of 
the labour migration of men. In rural areas they are highly 
vulnerable to crop failures, heatwaves and cold waves, 
droughts and natural disasters. 

Infrastructure in the mountains
(two steps forward, one step back)  

• The expansion and improvement of the road system 
have increased the accessibility to remote mountain 
areas. The increase in the number of people who have 
cars has improved mobility and connectivity. 

• The use of the Internet and mobile technology in moun-
tain countries has grown substantially. Online education 
and distance learning are increasingly available options. 

• Information technologies in the banking sector have 
lowered the costs and increased the efficiency of la-
bour remittances. 

• The quality of traditional hydrometeorological observa-
tions and equipment has declined sharply. At the same 
time, the usage of automatic hydrometeorological and 
environmental monitoring stations has expanded.

• Kyrgyzstan enacted economic and structural reforms, 
became a World Trade Organization member and al-
lowed access to geologic information to promote de-
velopment in the mining sector. Tajikistan and some 
other countries lag behind. 

• Kyrgyzstan and Tajikistan are working to develop 
their large hydropower potential, less than 10 per 
cent of which is used. 

• Tourism offers a promising source of alternative liveli-
hoods. Central Asian countries have an opportunity to 
further develop winter sports and cultural and health 
tourism in their mountain regions. 

• The establishment of a green economy and the further 
pursuit of good governance are relevant and necessary 
steps for successful sustainable mountain development 
in Central Asia. The greening of the energy, agriculture, 
forestry, tourism and water sectors will not only provide 
environmental safeguards, but also give the countries a 
competitive advantage economically and promote the 
equitable distribution of social benefits.

Mountain ecosystems
(one step forward, two steps back)    

• The increased use of cars has increased the risks to pre-
viously unreachable mountain ecosystems. 

• Tajikistan and Kyrgyzstan have the lowest greenhouse 
gas emissions in Central Asia. 

• In the last 50–60 years, between 15 per cent and 35 per 
cent of the Tien Shan and Pamirs glaciers have melted. 

• The use of woody biomass and dried dung as major 
sources of energy, combined with forest cuttings and 
the widespread collection of slow-growing shrubs have 
diminished mountain biodiversity. 

• Fires and pest attacks on mountain forests due to lim-
ited controls and hot, dry weather conditions have de-
stroyed and damaged significant forested areas, espe-
cially in Kazakhstan. 

• Lake Issyk-Kul fisheries have declined to negligible lev-
els, and previously abundant endemic fish species have 
become endangered. 

• The enrichment of agricultural biodiversity resulting 
from the efforts of Soviet agronomists is threatened by 
the pressures to compete in global markets, and the 
genetic diversity of the local food base is at risk. 

• The growth in rainfed crop cultivation in the mountain 
areas has increased soil erosion on steep slopes. 

• Overgrazing and the collection of bush exposes the 
mountain territories to a high risk of desertification. 

• Protected areas have doubled in size over the past 20 
years, and include buffer zones, corridors and national 
parks, but underfunding and inexperience limit the ef-
fectiveness of the protection. 

Institutions, governance, knowledge
(one step forward, one step back)     

• "Electronic government" systems promote more effi-
cient and decentralized governance, and increase pub-
lic access to government information and services. 

• Mountain countries and provinces are providing better 
media access, establishing small local data bases and 
issuing environmental reports online, thus expanding 
the opportunities for participation in governance. 

• Kyrgyzstan passed new laws promoting decentraliza-
tion and the use of natural resources and energy. The 
process reached the village level with the establish-
ment of democratically elected Pasture Committees. 

• Mountain-focused NGOs advocate for open processes 
of policy formulation and act to bridge any gaps be-
tween new legislation and strategies and the realities 
in mountain communities. 

• In Kyrgyzstan, enforcement efforts could not keep up 
with the rapid pace of the new legislation passed to 
respond to evolving local needs and ambitions. 

• Tajikistan continues to rely on a command-and-control 
approach to governing. The legislative process is less 
transparent and less inclusive.

• The 2002 Bishkek Global Mountain Summit generated 
momentum for regional cooperation on mountain is-
sues, but the impetus has diminished and the coopera-
tion has been inconsistent.

• The potential for local conflict over pasture and water 
use has increased, but the support of NGOs and im-
provements in governance have reduced anxieties.

• The continuing improvement in the efficiency and 
effectiveness of institutions will aid in the develop-
ment of a green economy and in the progress to-
wards good government.
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he Preamble to Agenda 21, the comprehensive 
programme for global action on sustainable devel-
opment adopted by the 1992 Earth Summit in Rio 
de Janeiro, begins with a simple statement: “Hu-
manity stands at a defining moment in history.” 

The same might have been said in a different context the pre-
vious year when the Soviet Union collapsed. For the people 
of Central Asia, the transition to independence has coincided 
with the global sustainable development movement, and as 
the new countries of Central Asia have increasingly engaged 
with the wider world, the ideas of sustainable development 
have helped shape progress in the region. 

1. Setting the stage

Diverse mountain ranges described by the early Persians as the 
“Roof of the World” and by the Chinese as the “Heavenly Moun-
tains” have always played a pivotal role in this vast area compris-
ing five countries – the Republic of Kazakhstan, the Kyrgyz Repub-
lic, the Republic of Tajikistan, Turkmenistan and the Republic of 
Uzbekistan. Agenda 21 recognizes the mountain environment as 
nothing less than “vitally necessary for the survival of mankind.” In 
2002, the halfway point between Rio and Rio+20, the International 
Year of Mountains culminated with the Global Mountain Summit 
in Bishkek, Kyrgyzstan. The Bishkek Summit coincided with an eco-
nomic upturn in Central Asia, and marks an important moment in 
sustainable mountain development in the region.

T

Mountain ecosystem goods
and services

The mountains of Central Asia provide an astonishing array 
of essential ecosystem goods and services that serve not only 
the mountain inhabitants but also those in the lowlands and 
people around the globe. These goods and services, which 
fall into three broad categories – provisioning, regulating 
and cultural – include forest products and land for food pro-
duction; watershed protection; habitat for flora and fauna of 
local and global significance; the regulation of natural haz-
ards and climate; natural areas for leisure and recreational 
activities; and perhaps most important of all, the storage and 
release of water. In the Regional Sustainable Development 
Strategy of Central Asia (2008), the governments officially 
acknowledge the role of mountains as "water towers" and 
storehouses of biodiversity.

Almost 90 per cent of the population of Central Asia relies on 
water that falls in the mountains where it is stored in glaciers 
and snow before making its way downstream to population 
centres. Densely populated valleys and oases of the vast dry-
lands of Central Asia depend on mountain water transported 
by numerous rivers and streams, especially the Syr Darya River, 
which arises in the Tien Shan Mountains, and the Amu Darya, 
which arises in the Pamirs. Each flows more than 2 000 kilo-
metres to empty into the Aral Sea. Other major regional rivers 
originating in the mountains are the Ili, Chu, Talas and Saryjaz. 

Overall, Tajikistan holds 40 per cent, and Kyrgyzstan 30 per 
cent, of the water resources serving the five Central Asia 
countries. These water resources also serve China and Russia. 
Uzbekistan, with the largest population in the region, is the 
biggest water consumer, in large part because of an economy 
based on irrigated agriculture. With 90 per cent of their water 
resources coming from mountains located outside their country 
borders, Uzbekistan and Turkmenistan, are highly vulnerable 
to water shortages, especially the downstream communities.

Water supply
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Hazard regulation, 
carbon storage, 
soil formation,
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Water storage
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oases of Samarkand and Bukhara in Uzbekistan – retreated by 
2.5 kilometres between 1927 and 2010. A projected reduction 
in the Amu Darya river runoff – the expected effect of climate 
change in the Pamirs over the next 20 to 40 years – can only 
make matters worse.

Global warming is slowly decimating mountain glaciers, affect-
ing snow reserves and at the same time increasing the water 
requirements of basic agricultural crops. A relatively large Zer-
avshan glacier in Tajikistan – a source of water for half a mil-
lion hectares of irrigated lands and densely populated ancient 

Zarafshan

Amu Darya

Syr Darya
Zarafshan

U   Z    B   E   K   I   S   T   A   N T  A  J  I  K  I  S  T  A  N

K Y R G Y Z S T A NBukhara
Kogon

Turkmenabat

Navoiy

Katta-Kurgan

Samarkand
Urgut

Shahrisabz

Jizzax

KhujandBekobod

Gijdduvon
Chelak

Bulungur

Paxtakor

Dashtobod

Yangiyer Konibodom
Isfara

Pandjakent AjniQorakol

Farap

Nurobod

Suljukta
Istaravshan

Map produced by Zoï Environment Network, November 2010

0 25 50 100 km75

200

500

1 000

2 000

3 000 m

Source: Tajikhydromet Background image is based on the digital elevation model adapted from Google Earth

2010

1927

2.5 km

1991

Zeravshan glacier melting due to 
climate warming (TAJIKISTAN)

Zeravshan Glacier, Tajikistan 



16 17

Mountain regions are crucial to the maintenance of the natural 
and agricultural global biodiversity. The vertical distribution of 
natural species by elevation results in a wide range of species 
and ecosystems spread over a relatively small surface area. En-
demic species find homes in isolated islands of mountain habi-
tat with characteristics conducive to unique life forms and va-
rieties. The region is famous for harbouring genetic resources 
of the wild species of several domesticated plants and animals 
such as wheat, apples, almonds, walnuts and pistachios, as 
well as horses, goats and yaks.

The Central Asia mountains host at least 20 distinct ecosystems 
and 4 500–5 500 species of vascular plants, almost one quarter 
of which are unique (endemic) to the region. At lower altitudes 
and in the foothills, dryland ecosystems prevail. At higher al-
titudes, grasslands, shrubs and forests are widespread. Mead-
ows and tundra-like ecosystems are found on high mountain 
plateaus. Globally endangered species resident in the moun-
tains include the snow leopard (with more than half of global 
population) and the Marco Polo sheep. The numbers of these 
species have declined, however, as a result of poaching, hunt-
ing and the depletion of the food base. The high biodiversity 
richness and endemism of flora and fauna of the mountains 
of Central Asia is exemplified by the fact that the number of 
vascular plant species found in the Pamir-Alai or the Tien Shan 
Mountains is four times higher than that of the nearby lowland 
Karakum Desert, which has twice the area.

Mountain forests and shrublands in Central Asia cover almost 
five million hectares, including 2.5 million hectares of coniferous 
forests, and more than 350 000 hectares of globally significant 
fruit-and-nut forests comprising walnuts, almonds, pears, ap-
ples, cherries and pistachios. 

Mountain forests provide invaluable watershed protection and 
erosion control, and contribute to the regulation of water re-
sources by decreasing or smoothing runoff – with a correspond-
ing decrease in erosion – and by retaining groundwater. They 
also provide mountain people with a rich source of the fuel 
wood essential to the heating of living spaces, the cooking of 
food and the purification of drinking water, and with timber 
and other forest products such as wild fruits, nuts and medici-
nal plants for subsistence or trade. A relic species of Tien Shan 
spruce forms a unique and spectacular forest belt in the Tien 
Shan Mountains. Juniper woodlands of the Gissar and Pamir-
Alai Mountains may be 1 000 years old. 

In addition to reducing erosion, mountain forests also protect 
communities and transport infrastructure from natural hazards 
by preventing, or reducing the impact of, such events as land-
slides, flash floods and avalanches. And while mountains are 
vulnerable to the effects of climate change, they also play an 
important role in modulating the climate across wide areas, and 
are important reservoirs for the storage of carbon.

Mountains provide a profound sense of place, a source of in-
spiration and a rich cultural heritage. The degree of cultural 
diversity varies among the mountain regions of the world. In a 
manner reminiscent of Switzerland, people in isolated moun-
tain areas of Central Asia, especially in the Pamirs, differ sig-
nificantly from those in the main valleys, and communities tend 
to develop distinctive cultural identities and languages. In the 
Soviet period, however, mountain minorities were integrated 
with the "mainland" and partly lost their specificity. Before 
the era of industrialization and urbanization, spirituality was 
also common in mountain communities of Central Asia, where 
people regarded the mountains as living forces and sources of 
power or symbols of the sacred.

The rich and diverse cultures of Central Asia and the strong 
sense of place in the mountains attract visitors from around 
the world, and tourism offers an additional income source 
for mountain communities.

The challenges to the continuing capacity of mountain envi-
ronments to deliver their ecosystem goods and services come 
from natural hazards and disasters, from climate change and 
its effects on mountain ecosystems and from the competing 
uses of the resources. The management of risks entails the 
balancing of interests – highland and lowland; agricultural 
and industrial; local, national and regional; and economic, 
educational and cultural. 

The main drivers of change in the extent and quality of Central 
Asian mountain ecosystems and their services since the 1950s 
have been population growth (and associated increasing con-
sumption of natural resources and energy); agricultural devel-
opments; changes in land use; industrialization (and associated 
ecosystem fragmentation, over-exploitation and pollution); and, 
increasingly, the effects of global warming. During the last two 
decades, a continuation or augmentation of these drivers in 
combination with political, economic and social changes has 
rendered development unsustainable in some areas. At the 
same time, new opportunities and initiatives for sound natural 
resource management and conservation have developed and 
counter-balanced some of the negative trends. 
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For residents of the largest Central Asian cities – Tash-
kent, Almaty, Bishkek, Dushanbe and Ashgabat – moun-
tains provide fresh air and the breezes that disperse ur-
ban air pollution. Mountains and their refreshing lakes 
and white-water streams are among the most popular 
weekend destinations for urban residents. In addition 
to picnics, hiking or skiing in beautiful unspoiled high-
lands, the key mountain attractions include geothermal 
sources and spas, kumis horse milk therapy and the 
sampling of diverse mountain honeys, local herbal teas 
and traditional products.

Main cities and mountains



18 19

Key characteristics of the 
Central Asian mountains 

The landscape of Central Asia is characterized by dramatic 
peaks, high mountain plateaus, deep valleys, massive glaciers, 
steppes and vast desert plains. Two of Asia’s major moun-
tain ranges – the Pamirs in Tajikistan and the Tien Shan in 
Kyrgyzstan – make those countries the most mountainous in 
the region, with an average elevation of about 3 000 metres 
above sea level, peaks exceeding 7 000 metres and more than 
90 per cent of their national territories considered as moun-
tainous. In addition to being more mountainous, Kyrgyzstan 
and Tajikistan are less developed and less economically ad-
vanced than the other three Central Asian countries. At the 
same time, these countries often label their mountain territo-
ries as the Alps or the Switzerland of Central Asia. 

Mountain ecosystems also cover parts of Eastern Kazakhstan 
(Kazakh uplands, Djungar Alatoo, Tarbagatai and Altai), south-
east Uzbekistan (Western Tien Shan and Gissar) and Turkmen-
istan (Kopet-Dag and Kugitang), and extend into Afghanistan 
(Hindu Kush) and China (Eastern Tien Shan and Pamir). Moun-
tains comprise 20 per cent of the area of Uzbekistan, 10 per 
cent of Kazakhstan and 5 per cent of Turkmenistan, but the 
natural resource programmes in these countries nevertheless 
tend to highlight the role of mountains in specific geographic 
areas, and to focus on mountain biodiversity treasures. Over-
all, mountains cover 800 000 square kilometres or 20 per cent 
of the total area of Central Asia. 

The Tien Shan Mountains, one of the most extensive mountain 
systems of Central Asia, cover all of Kyrgyzstan and extend into 
Kazakhstan and the Chinese province of Xinjiang. The highest 
peak of the Tien Shan is Jengish Chokusu, or Victory Peak, which 
stands at 7 439 metres. In south-eastern Kazakhstan, the pictur-
esque Djungar Alatoo Mountains, together with the Tien Shan, 
form a 400 kilometre-long natural border with China.

The 300 kilometre-long and 170 kilometre-wide Ferghana Valley 
separates the Tien Shan from the Pamir Mountains, and extends 
into Uzbekistan, Kyrgyzstan and Tajikistan. It is the most densely 
populated and ethnically diverse region of Central Asia, with an 
average population density of 350 persons per square kilometre. 
Some districts exceed 1 000 persons per square kilometre, and 
in 2010 the total population in the valley and nearby mountains 
exceeded 12 million.

The Pamir Mountains join the Tien Shan in Kyrgyzstan in the 
north and the Hindu Kush Mountains in Afghanistan and Pa-
kistan in the south, and contain some of world’s highest peaks 
including the Conger, which rises to 7 719 metres in China, and 
Somoni Peak, at 7 495 metres in central Tajikistan. The Eastern 
Pamir are dominated by high plateaus (above 3 000 metres) and 
host nomadic populations of Kyrgyz origin, while the Western 
Pamir are carved by rapid mountain rivers, with deep valleys, 
spectacular gorges and traditional settlements nestled on allu-
vial fans. Eighteen distinct ethnic groups are known to occupy 
this culturally diverse region, and the 200 000 people living there 
depend largely on subsistence farming and international aid. 
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Pamir and Tien Shan

Glaciers cover 4 per cent of Kyrgyzstan and 6 per cent of 
Tajikistan. They are also present in Kazakhstan and Uzbeki-
stan. In total they cover an area of 12 000–14 000 square kilo-
metres within Central Asia and about 20 000 square kilometres 
if the glaciers within China's territory are included. The glaciers 
contain frozen water reserves of about 1 000 cubic kilometres 
– the equivalent of 10 years of water flowing down the Amu 
Darya and Syr Darya Rivers. Melt water from snow, glaciers 
and permafrost supplies about 80 per cent of the total river 

runoff in Central Asia. Glaciers are crucial to the agricultural 
economy of the region. They produce water in the hottest and 
driest period of the year and compensate for low precipitation.

The Tien Shan and the Pamirs feature contrasting climates 
from harsh and dry in the interior and in the eastern cor-
ners (below zero annual surface temperatures; 150–300 mil-
limetres average annual precipitation, mainly in summer) to 
more humid and temperate in the western parts (1 000–1 500  

millimetres average annual precipitation, mainly in winter 
and spring). Many high mountains consist of barren ground, 
glaciers and other environments inhospitable to humans, but 
home to wild animals such as the Marco Polo sheep and the 
snow leopard. Mountains with more favorable climatic condi-
tions possess fine grasslands and forests. 

The Nuratau, Chatkal and Gissar-Turkestan mountain ranges 
of Uzbekistan are covered by protected areas, feature well-
preserved juniper forests and are important sources of water 
for downstream cities and oases.  

Kazakh uplands stretch for more than 1 000 kilometres from 
west to east and feature numerous hills and mountains up to 1 
500 metres above sea level. Several rivers of central Kazakhstan, 
including the Ishim, Nura, Sarysu, Silety and others, originate 
here. Numerous salty and freshwater lakes dot the uplands. 

The Kopet-Dag, also known as the Turkmen-Khorasan Moun-
tain Range, run along the border of Turkmenistan and the Is-
lamic Republic of Iran, a region characterized by foothills, dry 
and sandy slopes, mountain plateaus and steep ravines. The 
highest Kopet-Dag peak in Turkmenistan stands southwest of 
the capital, Ashgabat, at 2 940 meters. The country's highest 

elevation is 3 137 metres in the Kugitang range. Turkmen 
mountains are famous for their deep and spectacular caves 
and dinosaur footprints. 

Arable lands occupy less than 0.5 per cent of the total area in 
the Tajik Pamirs, and pastures another 12.0 per cent. In the 
Tien Shan Mountains of Kyrgyzstan, the proportion of pas-
tures and arable lands is higher. Only half of Kyrgyzstan's 
land area and less than one third of Tajikistan's land area 
is suitable for agriculture, mainly for grazing. Croplands and 
gardens occupy less than 7 and 5 per cent of their land areas, 
respectively. Other lands are considered not suitable for agri-
culture due to harsh climate, poor soils, the predominance of 
rocks and glaciers. Nevertheless, a majority of the mountain 
communities of Central Asia practice agriculture – principally 
cultivating cereals and vegetables, gardening, collecting for-
est products and extensive livestock grazing on a wide range 
of pastures. Tourism, mining and trade form important eco-
nomic sectors that have been gathering momentum in the 
mountain regions over the past 20 years. Infrastructure devel-
opment has likewise experienced growth. All of these activi-
ties contribute to the revival of the ancient Silk Road in the 
modern age of globalization.
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Somoni Peak, 7 495 m, Tajikistan
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Gissar Mountains, Tajikistan and Uzbekistan
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Konortchek Canyon, Kyrgyzstan
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Forest in the Pamirs - Hindu Kush Mountains
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Lake Sarez, Tajikistan



34 35

Lake Kuli-Kalon, Fann Mountains, Tajikistan
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Lake Sarychalek, Kyrgyzstan
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Surkhob Valley and Jirgital
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Savnob village in the Pamirs
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Trends in the Central Asia mountain 
regions over the past 20 years 

To the people of the Central Asian mountain communities, 
the array of forces affecting their lives must seem at times as 
diverse and powerful as the mountains themselves. As a re-
sult of geopolitical forces, five new countries faced the tran-
sition to independence and national governance and all that 
that implies. The 20-year transition period coincided with a 
period of rapid technological development and globalization 
and a growing awareness of global environmental changes 
related to climate, biodiversity and land degradation. New 
requirements for security arose out of international and re-
gional conflicts over governance, ethnic differences and re-
sources. Socio-economic forces added to the mix as new de-
mographic and labour market realities emerged, and changes 
in the ownership and control of land and other vital natural 
resources took effect. And all of this played out in the context 
of the environmental degradation and the limited capacity to 
respond that were the legacies of the former Soviet Union.

All of the changes resulting from these forces affect mountain 
communities. And everything, it seems, is connected. One ex-
ample can demonstrate the point: Global climate change af-
fects glaciers, precipitation patterns and the timing of snow-
melt. The water resource consequences may entail disruptions 
in allocations and affect multiple users. This situation raises 
the issues of resource distribution and ownership, and poses 
challenges to governance and, in some cases, international re-
lations. Water resource allocation decisions have implications 
for individual livelihoods and economic development in such 
sectors as tourism, energy production and agriculture. Compet-
ing demands may exacerbate urban–rural conflicts or conflicts 
over scarce natural resources.

The following subsections identify the trends at work in Central 
Asia, and make links among them. But as the climate change 
example shows, the connections are numerous, and any at-
tempt to exhaust the possible permutations would be futile. 
Some of these trends will likely continue or intensify while oth-
ers may fade. The effects of the trends are both positive and 
negative, sometimes both at the same time, and progress in 
the mountains can be characterized as a series of forward and 
backward steps. Policymakers and stakeholders can decide for 
themselves the lessons to take from the events of the past 20 
years as they try to adjust to the driving forces in order to maxi-
mize the benefits for mountain communities. 

Arguably, the mountain communities of Central Asia are 
more sensitive to social, political and environmental chang-
es than are lowland communities, and while they remain 
marginalized and remote, their self-reliance and resilience 
may help them seize the opportunities that changes bring. 
By becoming more proactive and communicating their views 
widely, and by learning from each other, mountain commu-
nities may be able to ride the wave of change to a more 
stable, prosperous and sustainable future.
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Geopolitical Changes

Independence and the transition
to national governance

Situated between the Russian Federation, Iran, Afghanistan 
and China, Central Asia was a unified area under the Soviet 
Union with a common heritage in terms of language (Russian in 
combination with national languages), culture, education and 
infrastructure, and with unified energy, water, agricultural and 
industrial systems and road connections.

Following the disintegration of the Soviet Union in 1991, all the 
former Soviet Republics of Central Asia declared their national 
independence, thus ushering in a new political era character-
ized by diverse systems of national governance, inherited and 
emerging economic development bases and differing strategic 
visions. The task of political and economic transformation fell 
mostly on the same authorities who had been Communist party 
leaders and members. In 2011, all the Central Asian nations cel-
ebrated 20 years of national independence – a shared historical 
milestone. At the same time, they continue to develop at very 
different speeds along increasingly different paths.

Prior to 1992 the newly independent Central Asian nations had no 
experience with democratic governance or market economies. The 
energy-rich and industrialized countries – Kazakhstan, Uzbekistan 
and Turkmenistan – enjoyed large capital inflows into energy and 
industrial projects and invested new profits in the housing sector 
and infrastructure development, especially the expansion and re-
building of the capital cities of Astana, Tashkent and Ashgabat. 

The withdrawal of Soviet support hit remote mountain communi-
ties in Tajikistan and Kyrgyzstan particularly hard, and a downward 
development spiral continued from 1991 into the late 1990s. For 

most of the 1990s, turbulent changes rocked the densely populated 
areas and spread to the mountain villages of Central Asia where 
economic collapse and the loss of job opportunities followed the 
end of orders and subsidies from the Soviet government. Gross na-
tional products fell in just five years by almost 50 per cent, and the 
new states were unable to maintain funding for such priority needs 
as education, health and pensions. Only after 15 years of recovery 
have the economies approached their 1991–1992 levels, but the 
countries’ total external debt has increased. By end of 2011, the 
external public debt exceeded US$ 2.7 billion in Kyrgyzstan and  
US$ 2.2 billion in Tajikistan. The peak of the public debt servicing is 
forecast for 2015–2020 when in addition to the interest on loans the 
countries will have to repay the principle.

Financial dependency on Moscow has been steadily declining, but 
Russia still plays an important role in the economies of Kyrgyzstan 
and Tajikistan both directly – through the provision of loans and 
funding for infrastructure and industrial projects – and indirectly 
through opening its markets for labour migrants and traditional 
agricultural products (wool, cotton, fruits and vegetables). Un-
der the Soviet agricultural system, orders from central authori-
ties determined agricultural specialties and crop patterns. After 
a period of disruption that included undernourishment in moun-
tain villages, a new system of self-management took root, and 
in the last 5–10 years the mountain farmers have become more 
self-reliant. The Kyrgyz and Tajik economies have been grow-
ing over the last 10 years as a result of increased agricultural 
production, expansion of services and trade, favourable world 
markets for gold and aluminum and soaring remittances from la-
bour migrants abroad. Reducing dependency on the state, cata-
lysing initiative and promoting an entrepreneurial spirit entailed 
a major change in the mentality for both people and institutions .

A period of regional and global cooperation followed the post-So-
viet era with Central Asian governments demonstrating a general 
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willingness to cultivate closer relationships between each other and 
with their regional neighbours and global players. Participation in 
the United Nations, the Organization for Security and Cooperation 
in Europe (OSCE), the Shanghai Cooperation Organization (SCO), 
the Eurasian Economic Community (EurAsEC), the Common-
wealth of Independent States (CIS) and the International Foun-
dation for Saving the Aral Sea (IFAS) are some examples of this 
wider cooperation, as is the progress toward World Trade Or-
ganization (WTO) membership. In Central Asia only Kyrgyzstan 
is a WTO member, joining in 1998. Through the initiative of Kyr-
gyzstan, the UN declared the International Year of Mountains 
in 2002 and supported the Bishkek Global Mountain Summit in 
2002, and through the initiative of Tajikistan, the International 
Year of Freshwater in 2003. 

Uzbekistan, of all the Central Asian States, has retained a system 
of central planning and management most like the Soviet style. 
Strong political and economic control is still a dominant char-
acteristic of the country, and the Uzbek government is striving 
to increase levels of international trade and aiming to become 
the regional leader in terms of population and agricultural and 
industrial production capacity, much like in the Soviet era. 

Kazakhstan has similar aspirations. A country rich in oil, gas 
and mineral reserves, Kazakhstan has experienced an influx of 
foreign investment leading to a rapid rise in wealth that has 
brought both challenges and new opportunities. As the bridge 
between Europe and Asia, Kazakhstan is also working hard to 
raise the standing and prestige of the country on the interna-
tional stage by chairing the Organization for Security and Co-
operation in Europe in 2010, and by hosting events such as the 
2011 Asian Winter Games, the 2010 Asia-Pacific and the 2011 
Pan-European Environmental Conferences and other high-level 
business and political meetings. Kazakhstan has recently put 
forward a "Green Bridge" environmental initiative which will be 
featured at the Rio Summit in 2012. In addition, the ambitious 
strategic development plan, "Kazakhstan 2020", sets major eco-
nomic and social targets for the country. 

Turkmenistan’s abundant hydrocarbon resources are fuelling 
the country's rapid economic growth and the modernization of 
its economy, particularly in the textile, food and construction 
industries. The state controls strategic farming sectors such as 
cotton and wheat production, but private farmers grow most of 
the fruits and vegetables, and manage the livestock. The govern-
ment provides free electricity, natural gas, water and subsidies 
for many services and consumer products, but political and me-
dia freedoms and civil society participation in decision-making in 
Turkmenistan are tightly regulated. 

Following the breakup of the Soviet Union all of the countries in 
Central Asia experienced a period of upheaval in the transition 
to market economies, but Kyrgyzstan is the only one to experi-
ence three periods of major political change: the demise of the 
government of President Askar Akaev in 2005; the demise of the 
government of President Kurmanbek Bakiev in 2010; and the 
establishment of a parliamentary democracy with the President 
having fewer powers than the Prime Minister and the National 
Parliament. Arguably, the demand for change that fuelled the 
“tulip revolution" in Kyrgyzstan started in the Naryn and Ta-
las mountains, where the people saw a role for themselves in 
decision-making at the individual, village and country levels. The 
open spirit that exists in the mountains provided an environ-
ment where the people felt free to express their ideas for reform, 
and the small population and its remoteness from urban cen-
tres meant that central government exerted little influence on 
mountain affairs. The rapid economic changes, including grow-
ing energy tariffs without adequate social safeguards for the im-
poverished mountain areas, and the widespread corruption of 
the central and provincial authorities further fuelled the uprising. 
The benefits of political reform in Kyrgyzstan have come at a 
cost – dozens of lives were lost, and in the absence of political 
stability, mountain initiatives languished and investors looked 
for opportunities in countries with more stable regimes.

At present, some observers point out that Kyrgyzstan is more 
democratically advanced ("liberal") and decentralized than its 
neighbours. Political parties play a role in the parliament and gov-
ernment, and local and provincial authorities have the autonomy 
necessary to conduct their own affairs. Government ministries 
are required to consult with public advisory councils, which in-
clude representatives of youth, non-governmental organizations, 
well-known experts, citizens and representatives from the private 
sector. These councils provide information to the ministries re-
garding government services and their participation may improve 
efficiency and increase accountability. Under the new system and 
the governing legislation, mountain communities can assert their 
preference that taxes raised on mining operations directly benefit, 
at least in part, the local communities.

Strict and effective enforcement of the central government pre-
rogatives was a hallmark of the Soviet system, but the transition 
to independence came with an exodus from the new Central 
Asian republics of the European settlers (Russian, Ukrainians, 
Germans and others) who had managed the enforcement bu-
reaucracy and chiefly guided industrialization. This loss of ex-
perienced managers and engineers led to some initial problems 
with both enforcement and engineering skills, but as new na-
tional managers and specialists gained experience, the situation  

began to stabilize. In Kyrgyzstan, the shortage of skills and money 
combined with major political shakeups meant that enforcement 
efforts could not keep up with the rapid pace of the new legisla-
tion passed to respond to evolving local needs and ambitions. One 
effect of this diminished enforcement capacity was that authori-
ties, businesses and communities had difficulty keeping up with 
all the changes. As part of their expanding role, NGOs now initiate 
legislation and actively encourage enforcement of environmental 
laws on such matters as pastures, mining, forests, energy efficien-
cy and environmental audits, among others.

Tajikistan, in contrast, continues to rely on a system with an author-
itarian approach to governing. Government and  legislation are less 
transparent and less inclusive, with limited practical mechanisms 
for accepting feedback. Decentralization and self-governance in 
Tajikistan is not as advanced as in Kyrgyzstan, but stronger control 
and less diverse legislation make enforcement easier to manage.
The village councils that existed in the early 1990s were inher-

ited from the Soviet era. With little experience in strategic man-
agement, these councils found their responsibilities in the new 
political and economic realities to be challenging. As the dec-
ade progressed, the village organizations evolved into stronger, 
though still informal, bodies for local decision-making on routine 
and strategic matters, and for planning village development. By 
the turn of the century, village organizations had demonstrated 
their efficiency and effectiveness, and were becoming well es-
tablished, especially in the Pamir Mountains of Tajikistan. They 
are now self-reliant and independent, and enjoy widespread 
support as they face the challenge of maintaining and improv-
ing the management skills necessary to respond to the rapidly 
changing world around them.

Gross National Income per person

Source: World Development Indicators (data.worldbank.org/indicator)
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New international borders

The revision of national boundaries following the emergence of 
the independent states of Central Asia created new international 
border entry points, and the opening up of airspace increased 
the scope for international flights and international tourism. The 
visually apparent definition of borders became a top priority af-
ter independence, and with the new political landscape came 
more border restrictions – customs, immigration and security 
checkpoints. Security concerns led to an increase in defensive 
or fortified installations such as fences, trenches and even ar-
eas with land mines. These developments have constrained the 
movement of goods and people, especially the nomadic moun-
tain people who have traditionally moved both vertically and 
horizontally through the mountains of the region. 

The creation of new borders has also altered the ownership status 
of previously shared pastures, forests and watersheds. Moreover, 
Kyrgyzstan and Tajikistan have given up parts of their mountain 
territories to China to settle border disputes, much to the conster-
nation of the affected communities. As a result, some mountain 
dwellers have had to relocate – some to lowland areas – and set-
tle in new conditions that do not meet their previous standards. 
Negotiations continue over some areas still in dispute including 
unmarked borders from the Soviet era. 

In some cases the new borders have resulted in increased travel time. 
Prior to independence, if the direct route between travelers’ points 
of origin and their destinations crossed the borders of Soviet repub-
lics, the travelers could pass as if no border existed. Now, where 
international crossings are restricted, the same trips may entail long 
detours to avoid the borders. For poorer mountain countries and 
communities this change is more than an inconvenience. The new 
routes require expensive improvements in the existing road system 
or the construction of the new roads and tunnels, an economic bur-
den the countries can ill afford. The longer distances simultaneously 
add to travel time and expense and reduce efficiency.

The increase in the number of borders has created a competi-
tive disadvantage for the mountain countries in terms of inter-
national trade in perishable goods. Each border crossing entails 
customs clearances, adding time in transit, and the additional 
time – to say nothing of the costs – is particularly a problem in 
the export of fresh food where time is of the essence. The moun-
tain countries are more affected because they face more border 
crossings to get their produce to foreign markets. Kyrgyzstan 
and Tajikistan share borders with China, and could avoid the 
multiple border problem with exports to the Chinese, but China 
is not recipient of Central Asian produce.

Mountain enclaves – essentially islands of one country inside an-
other – first appeared on maps in the Soviet period, and existed 
only on paper. No one paid any attention to these borders, but 
they persist as a Soviet legacy, and are making an already diffi-
cult life harder. With the advent of border fences and land mines, 
these isolated communities have become even more isolated. The 
restricted access also affects movement in the surrounding country 
as travel within national boundaries now entails detours around 
the mountain enclaves.

One of the most problematic regions is the Ferghana Valley 
shared by Uzbekistan, Kyrgyzstan and Tajikistan, where peo-
ple historically traded broadly across borders. With the new 
restrictions, opportunities for local trade and labour markets 
have significantly declined, while at the same time corruption 
has flourished due to a growing shadow economy and illegal 
trade. Additionally, episodes of shelling of civilians by the border 
guards caused a wave of local public indignation.

Physical borders – fences and trenches, for example – restrict the 
movements of migratory animals, and may adversely affect the pop-
ulations of some species as their migration patterns are disrupted. 
Conversely, where there are no physical borders, stock from one 
country may follow old grazing patterns that take them across the 
new borders into another country where they may be appropriated 
never to return to their owners. In places where border control is 
strict, the formerly common economic space, including agricultural 
land, is now divided, and one of the benefits has been the reduced 
pressure on pastures that no longer receive stock from what is now 
another country. In addition, many watersheds once held in com-
mon have become international, and what was once a matter for 
one country has become much more administratively complicated.

After the collapse of the Soviet Union, Russia continued for some 
time to protect the border with Afghanistan with the same level of 
guards and military presence as before, but gradually reduced its 
presence and military assistance. The richer lowland countries with 
gentle landscapes have been able to maintain a reasonably high 
level of border security, but the rugged mountainous landscape and 
limited financial and military resources of Tajikistan have meant that 
border protection between the Tajik Pamirs and the Afghan Hindu 
Kush remains a continuing challenge. Inadequate control in the 
mountain regions of the Tajik–Afghan border has led to increased 
security risks including the intrusion of armed troops and the traf-
ficking in drugs. Joint efforts by the Afghan International Security 
Assistance Force (ISAF) and the Collective Security Treaty Organiza-
tion have improved border security, but drug trafficking remains a 
destabilizing force in the mountain territories.

These challenges to border security notwithstanding, Tajikistan and 
Afghanistan can celebrate the development of friendship bridges 
between the two countries. These new bridges encourage the ex-
change of goods and services, and benefit both sides.

As part of its sensitivity to border issues with China and Afghani-
stan, the Soviet Union restricted movement near the borders in the 
mountain territories. After independence, Kyrgyzstan lifted the re-
strictions, but they remain in force in Tajikistan where outside busi-
nesses and travelers need special permission to operate in the Pamir 
Mountains and non-local individuals need special access permits to 
travel there. This policy is a constraint on commerce.
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Fenced border between the former Soviet Union and China in the Pamirs
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Political and economic influences

The transition to independence entailed the shift from one player 
– the Soviet Union – to a multitude of players, among them: five 
new states; numerous NGOs and advocacy groups; bilateral and 
multilateral aid institutions; community groups; and vastly expand-
ing numbers of businesses and farms. The participation of all these 
new players altered the dynamics of development.

Russia is a long-standing partner of the mountain countries of Cen-
tral Asia. The main areas of cooperation cover peace-keeping and 
border security, trade and energy. Russia receives most of the labour 
migrants from Central Asia's mountain areas, and is the main export 
destination for their agricultural products. Russia supplies Tajikistan 
and Kyrgyzstan with technology, fuel, wood and investment in hy-
dropower projects, and provides soft loans. 

China’s rise on the global stage and its dominance in international 
trade has changed the patterns of business and trade in Central 
Asia. Foreign investment and infrastructure development projects 
increasingly come not from the West or from Russia, but from China, 
and political relations are changing in the region in concert with 
economic ties and trade. Among the technologies China now pro-
vides to the region are those related to mining, manufacturing, ag-
riculture, power production and construction, and Chinese nationals 
are found among the mining communities and trade bazaars in the 
mountains. Some Chinese food exports now compete with spe-
cialized mountain products, and the lower cost and out-of-season 
availability of the Chinese products place mountain growers at a 
disadvantage. As an importer, China receives gold, raw materials 
and fossil fuels from the Central Asian countries.

The Aga Khan Development Network (AKDN) and Switzerland have 
been the main sources of aid for the mountain communities of Cen-
tral Asia from the beginning of the transition to independence up to 
the present, and although both sources have reduced their humani-

tarian aid from previous levels, they continue to provide follow-up 
assistance. The AKDN provided aid across a range of functions, and 
concentrated on mountain farmers in Tajikistan where they still pro-
vide food assistance and guidance on reforms. (See page 120 for 
more information on the work of the Aga Khan in Central Asia.)

Switzerland divided its attention equally between Tajikistan and 
Kyrgyzstan offering country-to-country aid on security, peace-build-
ing, disaster risk reduction, sustainable agriculture and forestry and 
economic development. Both players have also been proactive in 
mountain education, health and research. Switzerland provided 
initial support to the Central Asian Mountain Partnership (CAMP), 
which over the last decade has influenced and promoted the ex-
change of local and national mountain development good practices.

The European Union, the United States, Japan, Turkey, Iran and 
other individual countries have provided bilateral aid in the form 
of targeted interventions, and the Global Environment Facil-
ity (GEF), the Asian Development Bank (ADB), the World Bank 
(WB), the Organization for Security and Cooperation in Europe 
and the United Nations have provided multilateral assistance 
for economic and social reforms at all levels, and for natural 
resource management in the mountains. The multilateral aid 
has contributed to the development of policies and institutions 
through sustainable development and sectoral strategies for ag-
riculture, water and energy. The ADB specifically assisted in the 
development of national and regional sustainable mountain de-
velopment strategies and a regional environmental action plan 
in the early 2000s.

The regional organizations that deal with environmental issues 
in Central Asia – the International Foundation for Saving the Aral 
Sea, for example – form the basis for continuing regional cooper-
ation on sustainable development. (Institutions and governance 
in the region are discussed on pages 92-93, and Part 2 includes 
numerous case studies involving the new players in the region.)

Global Environmental Changes,
Globalization and Technology

The effects of climate change 

Weather records confirm that the surface temperatures in 
Central Asia are rising. In the mountains of Kyrgyzstan and 
Tajikistan, temperatures have increased by 0.3°C–1.2°C 
in the last 50–70 years, depending on the location. Almost 
everywhere, climate warming in winter is more pronounced 
than in other seasons. A slight increase in precipitation has 
occurred in the mountains of Uzbekistan, the northern Tien 
Shan and the Western Pamir. In contrast, the central parts 
of the Tien Shan and the Eastern Pamir have experienced de-
creases in precipitation. 

Under likely climate change scenarios for Central Asia, aver-
age temperatures are expected to increase by 1°C–3°C by 
2050, and, if the global greenhouse gas emissions are un-
mitigated, could rise by 3°C–6°C by the end of the century. 
Scientists also project that climate change will reduce precipi-
tation in the southern parts of Central Asia. The precise local 
impact these weather changes may have, especially in the 
mountains, is unknown.

The health effects of climate change can be serious. Climate 
warming and heat stress contribute to cardiovascular dis-
ease, increased risk of malaria outbreaks and intestinal infec-
tions (typhoid, salmonellosis, dysentery, helminthiasis) due to 
heavy rainfall combined with inappropriate communal water 
supply and sanitation. 

As independence altered the political landscape, global 
warming is changing the physical landscape, and the points 
of reference that define some borders in mountain regions 
are on the move. In the Alps, for example, retreating glaciers, 
melting permafrost and the resulting landslides are changing 
the mountain morphology. Some of the glacial ridges that 
were used as border-defining reference points have moved, 
and Swiss and Italian officials are working to redefine their 
border. Central Asia can expect similar changes throughout 
its mountain border regions.

Central Asian mountain dwellers and hikers have already 
reported visible changes in frequently visited glaciers. Many 
mountain paths that were reliable 30 years ago have disap-
peared or changed beyond recognition. The surface of many 
glaciers has thinned and their ice bodies are increasingly cov-
ered with lakes and debris. Numerous low-altitude glaciers 

smaller than 0.5 square kilometres have totally melted. To-
day’s rate of glacier loss in Central Asia is 0.5–1.0 per cent 
per year, and in the last 50–60 years, between 15 per cent 
and 35 per cent of the Tien Shan and Pamir glaciers have 
melted, depending on location, size and elevation. This trend 
is comparable to ice reduction in the European Alps, the Cau-
casus and the Himalayas, and these trends are confirmed by 
the professional glaciological and meteorological monitoring. 

The degradation of the large Fedchenko glacier in central 
Tajikistan provides more vivid evidence of climate warming. 
The glacier, which exceeds 70 kilometres in length and two 
kilometres in width, shrank by one kilometre in length during 

C° per decade

0.1
0.2
0.4

Temp. change

Sources: U.K. Climate Research Unit  (data synthesis is available at: www.climatewizard.org), 
compilation of information from the Second (and the First) National Communications 

Bishkek

DushanbeAshgabat

Tashkent

Astana

TURKMENISTAN

UZBEKISTAN

TAJIKISTAN

KAZAKHSTAN

KYRGYZSTAN

RUSSIA

CHINA

IRAN

Change in surface temperature, 1951-2001

mm per decade

1
0
-1
-2

Rainfall change

2

Sources: U.K. Climate Research Unit  (data synthesis is available at: www.climatewizard.org), 
compilation of information from the Second (and First) National Communications 

Bishkek

DushanbeAshgabat

Tashkent

Astana

TURKMENISTAN

UZBEKISTAN

TAJIKISTAN

KAZAKHSTAN

KYRGYZSTAN

IRAN

RUSSIA

CHINA

Change in precipitation, 1951-2001



52 53

Fedchenko Glacier, Tajikistan
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Petrov Glacier and Lake, Central Tien Shan, Kyrgyzstan
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the twentieth century, and substantially thinned. In Kazakh-
stan, the surface and the ice volume of the Tyuyksu glacier, 
which is the only remaining reference site in Central Asia re-
porting to the World Glacial Monitoring Service, shrank by 
more than 30 per cent in the last 50 years, receded by one 
kilometre and lost more than 40 million cubic metres of ice. 
This glacier is one of the main sources of water for Almaty, 
the largest city of Kazakhstan.

Petrov Glacier in the north Akshirak massif of central Kyr-
gyzstan, where the country’s main gold mine, Kumtor, is lo-
cated, shrank by almost two kilometres in the past 50 years. 
A large glacial lake with a surface area of four square kilome-
tres and water volume of 60 million cubic metres has formed 
on top of its terminal moraine and is spreading steadily. Gla-
cial dam stability, lake levels and permafrost thawing all in-
crease the risk of flooding and its impacts on downstream 
infrastructure in the upper Naryn. 

The mountain snow cover that plays a critical role in the wa-
ter cycle and in the existence of glaciers is also slowly disap-
pearing. Over the past 20 years, the seasonal snow-covered 
area of the Tien Shan has decreased by as much as 15 per 
cent. In summer, rain instead of snow appears more often in 
the mountains, even at high elevations. Since snow melt and 
rainfall are the two main sources of water runoff from the 
mountains of Central Asia, these climate change effects will 
largely determine the availability of water.

The World Bank has recently given the 
highest vulnerability rank to the two 
mountain countries of Central Asia – 
Tajikistan and Kyrgyzstan – among 28 
nations of Europe, the Caucasus and Cen-
tral Asia. This ranking is based on cur-
rent climate variability and the potential 
impacts on natural disasters (droughts, 
floods) that exacerbate sustainable devel-
opment challenges in the areas of poverty 
and food security, infrastructure, energy 
and agriculture. Moreover, the high level 
of male labour migration makes women 
in rural areas highly vulnerable to shocks 
from crop failures, heatwaves and natural 
disasters. A consideration of this situation 
led to Tajikistan’s selection for participa-
tion in the Pilot Program for Climate Resil-
ience. (See page 113 for details.) 

In scenarios of strong climate warming and lack of precipita-
tion, water resources in the main rivers would fall by 15–40 
per cent. With less fresh water and land suitable for agri-
cultural use, people will have to move to places where they 
can survive. Droughts and crop failures will push inhabitants 
of the rainfed mountain areas and pastures towards cities 
and irrigated oases. Water is a key resource for both agricul-
tural production and electricity generation in the region, and 
competition for the control of this vital resource is likely to 
increase as river flows decline.

As mountain countries, Kyrgyzstan and Tajikistan will prob-
ably have enough water for their own needs but may not be 
able to meet demand in their role as regional water towers. 
Turkmenistan and Uzbekistan, as downstream states with ex-
tensive irrigated agriculture and high dependence on external 
water supplies, may suffer the most from a water deficit. In 
the longer term, regional water resources are under threat. In 
the next two to four decades the water flow in the Amu Darya 
and Zeravshan may be reduced by 10–15 per cent and in the 
Syr Darya by 5 per cent. 

The good news is that in spite of reductions in glacier size 
and volume, the flows of Central Asia rivers have not yet 
changed significantly. In selected river basins, the intensi-
fied glacier and permafrost melting has even increased the 
discharge of some rivers, while runoff from glacier-free river 
basins has dropped slightly. Some experts suggest that rock 
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glaciers and high-altitude permafrost contain amounts of fro-
zen water comparable to the ice in mountain glaciers and 
therefore can compensate for the adverse effects of climate 
change. But the current trend towards low-water years, as 
water levels are reaching extreme minimums, is worrying. 
Such a situation occurred in the Amu Darya basin in 2000, 
2001 and 2008. The severe 2000–2001 drought in southern 
Central Asia may provide a glimpse of the future. During that 
drought Tajikistan and Afghanistan experienced a failure in 
rainfed crops and pasture productivity, while water shortages 
affected the lower reaches of the Amu Darya far from the 
mountains, especially Karakalpakstan in Uzbekistan. In 2008, 
hydrological drought and extreme cold in Tajikistan and Kyr-
gyzstan, combined with the vulnerability of the energy sector, 
rising food prices and lower access to remittances, created a 
serious food and energy crisis. Damages amounted to about 
US$ 250 million in Tajikistan alone. In the context of chang-
ing climate and drought impacts, mountain countries are pur-
suing expansion of large and small water storage facilities.

Climate change is increasingly becoming a factor defining 
the future conditions of mountain ecosystems and adds to 
ongoing environmental pressures on sensitive habitats, flora 
and fauna. Vegetation succession can be observed at many 
alpine sites that were covered by glaciers until recently. 
Droughts, a more arid climate and the reduction of water 
flow in the rivers all affect aquatic and tugai floodplain forest 
ecosystems. The areas annually affected by locusts (mostly in 
southern parts of Central Asia) significantly increased. Pest 
attacks in southern Tajikistan in 2003–2005 halved the cot-
ton harvest in the hardest-hit districts. Climate change has 
amplified the risks of forest fires and the spread of forest 
diseases, and scientists warn that the mountain forests of 
Kazakhstan will be exposed to significant fire risks in dry 
years due to the impacts of heatwaves. The past 15 years 
featured particularly high numbers of, and large mountain 
areas affected by, forest fires.
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Tajikistan and Kyrgyzstan have the lowest greenhouse gas 
emissions in Central Asia (1–2 tonnes of CO

2
 per person 

per year), mostly because hydropower is their main energy 
source and they produce and consume only small amounts of 
fossil fuel. In addition, after the Soviet Union disintegrated 
in 1991, both countries experienced significant economic 
and industrial decline and an energy crisis. Their total green-
house emissions in 2005 were reduced to 33–40 per cent of 
their peak emissions in 1990–1991. Mountain forests and 
tree plantations in Kyrgyzstan and Tajikistan collectively ab-
sorb more than 1.5 million tonnes of CO

2
 annually, about 

10–15 per cent of the country’s total CO
2
 emissions. The 

capital cities and densely populated valleys contribute most 
of the emissions in these countries. In contrast, energy-rich 
Kazakhstan, Uzbekistan and Turkmenistan have reasonably 
high greenhouse emissions per capita (12–14 tonnes of CO

2
 

per person per year), high total emissions and a lower carbon 
absorption share. 

One square equals one Million tonnes of CO2

Soild fuel (coal)
Liquid fuel (petroleum)
Natural gas

* National and international data differs 

Sources: Second National Communications of Kazakhstan 2009, Kyrgyzstan 2009, Tajikistan 2008, 
Uzbekistan 2008, U.S. Energy Information Administration (EIA)  http://www.eia.doe.gov/
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Natural disasters

Climate change could amplify the risk of floods, mudflows and 
landslides in the mountains, including glacier-related hazards. 
There has been a series of glacial outburst floods in the moun-
tains of Tajikistan, Uzbekistan, Kyrgyzstan and Kazakhstan, 
making it even more urgent to monitor these hazards. With the 
melting of glaciers, glacial lakes appear every summer in the 
mountains. Some of them grow significantly and, if contained 
by unstable moraines, they occasionally burst and release large 
amounts of water in destructive flash floods, sometimes with 
serious impacts on life and property. 

Almost 1 000 glacial lakes exist in the mountains of Central 
Asia. Annually, dozens of potentially risky glacial lakes appear 
in the mountainous areas above Almaty, Bishkek and Tashkent 
cities, around Lake Issyk-Kul and the densely populated Fer-
ghana Valley, and in the narrow Pamir-Alai valleys. Experts sug-
gest that climate change is likely to increase this number. There 
have already been deadly floods in the past 15 years, including 
in the Shahimardan (Uzbekistan and Kyrgyzstan, 1998), Dasht 
(Tajikistan, 2002) and Issyk-Kul (2008) valleys. 

Some large mountain lakes, such as Tajikistan’s Lake Sarez, 
which formed in 1911 as the result of a rock slide in the central 
Pamir mountains, represent a serious risk. Situated at an eleva-
tion of 3 000 metres, the lake is over 60 kilometres long, almost 
500 metres deep and contains 17 cubic kilometres of water. A 
new rockslide into the lake could form a high wave, and de-
pending on its volume, the season and the location of the slide, 
this wave could cause a destructive flood. The water level in the 
lake is likely to grow due to intensified glacier and permafrost 
melt caused by climate warming. Lake Sarez has received high 
international attention, and a sophisticated monitoring and early 
warning system has been installed with support from Switzer-
land and the World Bank.

In Tajikistan and Kyrgyzstan, average annual economic losses 
from natural disasters reach 1.0–1.5 per cent of GDP (equiv-
alent to US$ 25–30 million). Estimates foresee that in some 
years the impact will reach 5 per cent of GDP. A recent assess-
ment of Kazakhstan's climate vulnerability indicates that areas 

most at risk from climate change and natural disasters are the 
mountains and adjacent lowland provinces. Mountain regions 
in Central Asia experience recurrent and devastating earth-
quakes: Almaty city in 1910, Ashgabat city in 1948, Tashkent 
city in 1966, and numerous high mountain villages of Afghani-
stan, Tajikistan and Kyrgyzstan have all suffered major loss of 
life and damage to property. Earthquakes cause the largest 
number of deaths from natural disasters in Central Asia, fol-
lowed by floods and landslides, while recent droughts affected 
the largest number of people, causing substantial economic 
losses and food insecurity. Agronomic practices are often in-
appropriate for sustainable land management and drought 
resilience in mountains, and the lack of agricultural advisory 
services and adequate meteorological forecasts for the moun-
tain areas hamper their development potential.

The mountains of Kyrgyzstan and Tajikistan around the Fer-
ghana Valley served the Soviet Union as important sources of 
uranium ore, mercury, antimony and other metals. The legacy 
of past mining operations remains in hazardous waste sites that 
are often located in weather-sensitive, flood-prone locations 
near towns and along rivers and drainage zones. Pollutant spills 
and natural disasters in this and other mountain areas could af-
fect a population far beyond the people living in the vicinity, and 
could lead to profound transboundary effects. 

The next decade or two offer a window of opportunity to ensure 
that mountain development become more resilient and less vul-
nerable to climate change. This effort will require improvements 
in water resource management and land use, as well as in bio-
diversity protection, and will benefit from improvements in ad-
dressing environmental pollution, and a strengthening of inter-
state cooperation on disaster forecasting and mitigation. Most 
climate change and natural disaster effects have transboundary 
dimensions, and regional cooperation among the responsible 
state agencies, the civil and scientific community and interna-
tional humanitarian organizations is essential to the develop-
ment of an effective response. Disasters pose a serious obstacle 
for sustainable development and could tighten the existing so-
cial and economic constraints. The reduction of vulnerability is a 
key element of the sustainable development process. 
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Dwindling biodiversity 

With the abrupt end of the Soviet era, the people in the Kyrgyz 
and Tajik mountains faced sudden poverty and the risk of fam-
ine, and responded by hunting wild animals for meat and tro-
phies. The increase in hunting placed a corresponding increase 
in the pressures on wildlife. The cessation of Soviet supplies of 
solid and liquid fuels to the Tien Shan and Pamir Mountain com-
munities had similar consequences – woody biomass and dried 
dung became major sources of energy for cooking and heating, 
and the widespread collection of slow-growing shrubs, such as 
artemisia and teresken (Ceratoides papposa), as well as forest 
cuttings throughout the 1990s and into the early 2000s have 
diminished mountain land cover and biodiversity. Fires and pest 
attacks on mountain forests due to limited controls and hot, dry 
weather conditions destroyed and damaged significant forested 
areas, especially in Kazakhstan.

Many grasslands have been affected by the overgrazing of 20 
years ago. During the economic transition, the number of live-
stock initially declined, and herding practices centred around 
settlements. This development led to overuse of so-called winter 
and autumn pastures in the low mountains near populated areas 
as the regular fodder supply was no longer available or afforda-
ble to most households. At the same time, the conditions of sum-
mer pastures in the high mountains improved, but the growth of 
unpalatable grasses and shrubs increased. Currently, throughout 
the region animal stock is increasing. But the new pasture legis-
lation and regulations developed in Kyrgyzstan that combine a 
scientific approach (carrying capacity of pastures) with economic 
tools (pasture use tickets) and community participation pave the 
way for more sustainable approaches in livestock herding.

A notable exception to the general decline in livestock popu-
lations was the dramatic increase in the numbers of goats, 
and the extensive grazing of goats added significantly to the 
grazing pressures already spreading to mountain forests. In 
combination with the other unsustainable forest uses – illegal 
cutting for fuel or sale and forest clearing in floodplains by 
mining projects – these pressures resulted in the near extinc-
tion of medicinal and rare plants and animals important both 
locally and globally. The development of sustainable forestry 
practices over the last decade has turned the tide, and the 
collection of medicinal plants and non-timber forest products 
is now better organized. Tajikistan and Kyrgyzstan protect 
most of their mountain forests and prohibit timber felling, 
and Kyrgyzstan gives communities responsibilities and incen-
tives to take care of fruit and nut forests.

The condition of the ecosystems of the mountain lakes in Kyr-
gyzstan is alarming. Lake Issyk-Kul, with a surface area of 
6 236 square kilometers the region’s largest mountain lake, 
is among those threatened by overfishing and alien species. 
Just four to five decades ago, Issyk-Kul was a flourishing 
fishing ground and the country’s most popular holiday des-
tination. In the last decade, however, fisheries declined to 
negligible levels, and the government banned all fishing here 
in 2003. In spite of this, thousands of illegal fishing nets are 
detected annually. Endemic fish species previously abundant 
in the lake have now become endangered. Issyk-Kul is on the 
Ramsar Convention's list of globally significant wetlands and 
forms the core of a biosphere reserve. The restoration of the 
lake's ecosystem depends in large part on the restocking of 
the lake with juvenile endemic fish from hatcheries and on 
tighter control of illegal fishing.

In the Soviet era, professional agronomists assisted mountain 
farmers in the selection, development and maintenance of 
agricultural species – both animal and vegetable – adapt-
ed for the local mountain environment. The enrichment of 
agricultural biodiversity resulting from these efforts is now 
threatened by the pressures to compete in global markets, 
and the genetic diversity of the local food base is at risk. 
Because the arable land is so limited, the promise of higher 
production and maximum output led to the replacement of 
old species with new ones, and some of the old local varie-
ties are disappearing or being underused. An untested new 
variety may be vulnerable to a crop disease that could wipe 
it out, and the unavailability or loss of the old variety leaves 
the farmer with limited options. 

Each new variety requires maintenance, and some new vari-
eties work out and some do not. In the absence of rigorous 
maintenance, the risks and uncertainties are growing. In ad-
dition, some crop varieties new to the mountains may require 
chemical fertilizers to thrive in the environment, adding envi-
ronmental pressures and production costs and reducing profits. 

In the Kyrgyzstan stock sector, which benefited from the special 
attention of the Soviets, some sheep breeds have almost disap-
peared in the switch from wool to meat production over the last 
10–20 years. On the other hand, many milk- and meat-produc-
ing cattle from the Soviet era have been replaced by local breeds 
better adapted to mountain conditions. In the 1980s, in an effort 
to crack down on the problem of alcoholism, and at the initiative 
of the Soviet leader Mikhail Gorbachev, many vines and some 
gardens were eliminated in Kyrgyzstan. Plantations in Tajikistan 
also suffered. The echo of that campaign still reverberates today. 

Alien species and genetically modified organisms (GMOs) 
are threats to biodiversity everywhere, but mountain envi-
ronments, in view of the narrow range of habitats, are par-
ticularly vulnerable. The introduction of alien species is a risk 
associated with the increasing accessibility of roads, higher 
levels of trade and globalization, and farmers may introduce 
GMOs unintentionally or in the interests of higher production. 
In neither case do mountain communities have the capac-
ity to manage the situation or to detect the problems that 
may ensue. Habitats may change in response to the introduc-
tion of alien species or GMOs, to new grazing patterns or 
crop selections and even to new ownership, and any of these 
changes to habitats affects biodiversity.

The region is taking a strong positive step with participation 
in the Convention on Biological Diversity 10-year strategic 
Aichi plan for enhanced cooperation on biodiversity and ben-
efit-sharing. The plan address itself to the underlying causes 
of biodiversity loss and direct human pressures, and aims to 
improve the status of biodiversity and enhance the benefits to 
all from ecosystem services. 

Land degradation

Concerns over food security promoted the growth in rainfed crop 
cultivation in the mountain areas, especially in Tajikistan. This 
cultivation often increased soil erosion on steep slopes. Over-
grazing near mountain villages across Kyrgyzstan and the col-
lection of teresken bush for fuel in the Eastern Pamirs exposed 
these mountain territories to a high risk of desertification. Soil 
compaction, reduction of vegetative cover and increased erosion 
of mountain slopes also contribute to higher sediment formation 
and silt loading of the rivers with implications for the useful life 
and effectiveness of the reservoirs and irrigation canals and the 
operation of hydroelectric turbines.

Roads, rails and international trade

The expansion of the road system through the improvement of 
national roads and the addition of new international roads has 
increased the accessibility to remote mountain areas. This new 
accessibility has brought both additional pressures from visitors 
and from business development, and new income opportuni-
ties in terms of tourism and hospitality and the trade of native 
products. The increase in the number of people who have cars 
has improved mobility and connectivity, but has also brought 
increased risks to previously unreachable mountain ecosystems, 
and the additional traffic has contributed to environmental 
noise, air pollution and road accidents.

Better construction technology has produced less expensive and 
more reliable roads as well as new tunnels that provide mountain 
communities with year-round access and that reduce commuting 
time – in some cases by as much as half. These improvements 
mean that mountain communities can now rely on outside suppli-
ers even in winter. It is a dramatic improvement, considering that 
only 15–20 years ago Tajikistan was separated into three isolated 
parts in the winter due to lack of year-round roads and to difficult 
alternative routes. Most of this new expansion is sponsored by 
Chinese investment or the Asian Development Bank, and man-
aged by Chinese companies. In Kyrgyzstan, the main roads are 
rapidly improving, but marginal and remote mountain districts – 
such as the Chatkal Valley – remain isolated. Local communities 
hope that with the mining boom in the area, infrastructure and the 
valley's accessibility will gradually get better.

In Tajikistan, a new road from the capital, Dushanbe, to the north-
ern province of Sogd has caused controversy. A significant part of 
this nationally important road is already rebuilt to international 
standards, and plans call for a total of 300 kilometres, but the de-
velopment of the road occurred without regard to local concerns. 
The tolls on the road are expensive for locals, and there is no alter-
native route. Despite the recent change to differentiated scales for 
the different types of road users, dissatisfaction among the locals 
remains high, and further progress may be stymied.

Air access in the mountains was better in the Soviet era when fuel 
was cheaper and small aircraft were in service. The infrastructure 
for this air service is still available, but it is no longer a cost-effec-
tive way to travel or transport goods. An exception to this trend 
is the Issyk-Kul airport, which Kyrgyzstan recently completed to 
serve the international tourism that is growing in importance.

Mountain countries are also seeking the development of rail 
systems both for transport independence and for international 
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trade. Transit countries – those between two destinations – 
stand to benefit from China’s growing role in the region. Both 
Kyrgyzstan and Tajikistan are discussing the possibilities of 
rail connections with China, but controversies have arisen. 
One option is for the countries to finance the developments 
with loans that may strain national budgets. The cost of a 
270-kilometre railroad from the Chinese border through Kyr-
gyzstan to Uzbekistan is estimated at US$ two billion. A sec-
ond option is for the governments to give up mineral deposits 
to China in exchange for rail (and road) investments. Here the 
controversies are whether the exchange can be of equal value 
and whether the local communities involved would prefer to 
retain the land for traditional purposes.

Another controversy is over the dimension of the rails – whether 
to follow the Chinese (and Western European) standard or the 
Soviet standard already in place in Central Asia. This matter is 
currently subject to expert discussions and lively public debate. 
The resolution of this issue will in all likelihood also determine 
who provides the equipment and maintenance for the new sys-
tem. If these issues are not enough of a challenge, there is the 
technical challenge that the mountains in this region are very 
dynamic. The implications for rail and tunnel construction and 
maintenance are apparent.

The Central Asian mountain countries seeking to develop 
international trade by expanding roads and rails may find 
support for their rationale in the Swiss experience. Switzer-
land has built tunnels and improved roads largely for the 
benefit of international trade.

In Kyrgyzstan, the opening of roads to China, in combina-
tion with attractive local conditions with regard to labour, 
taxes, customs, trade regulations and connectivity, led to the 
development about 20 years ago of the Dordoi market near 
Bishkek. Currently the largest market in Central Asia, Dordoi 
covers 100 hectares, and offers 40 000 trading outlets. The 
local employment generated by the market is hard to esti-
mate, but probably exceeds 50 000 jobs, and the current total 
turnover surpasses US$ 4 billion per year. In the suburbs of 
the southern Kyrgyz ancient trading city of Osh, the second 
largest market, Kara-Suu, has 10 000 trading outlets. Mar-
kets in Kyrgyzstan are not just major shopping and employ-
ment centres, but also the main transit points through which 
goods from China move to Kazakhstan, Russia, Uzbekistan 
and Tajikistan. This re-export is one of the largest economic 
activities of Kyrgyzstan and in recent years imports from Chi-
na to Kyrgyzstan climbed to US$ 5 billion per year and more.

By 2020 China could become the largest economy in the world. 
Rapid growth in wealth and consumption in neighboring coun-
tries such as Russia, Kazakhstan, Uzbekistan and Turkmenistan 
could further opportunities for trade, transit and labour for the 
mountain countries. By taking advantage of this trend and of-
fering competitive, environmentally friendly food, original tex-
tile products, rapid and reliable logistical services, skilled and 
low-cost human resources and by sharing valuable mountain 
ecosystems goods and services, they have good prospects for 
channeling their development in sustainable way.

The success of the Dordoi market and the rise in international 
trade have boosted the textile industry in Kyrgyzstan. The indus-
try now employs some 300 000 workers, mostly women, in the 
production of clothing, carpets and other traditional products. 

International trade has played an important role in Kyrgyz ag-
riculture as well. In one notable development, approximately 
15 years ago in the Talas Valley, Turkish interests identified 
the possibilities for producing beans of good quality in an en-
vironmentally sensitive way. Now the entire valley specializes 
in bean production (70 000 tonnes in 2010), and trade has ex-
panded to Russia, Bulgaria, Kazakhstan and other countries. 
Beans are a nitrogen-fixing crop so the ecological concerns 
regarding monoculture are less a factor with beans than with 
other crops, but there are economic vulnerabilities. Currently 
the economic benefits are substantial, but the risks of crop or 
market failures are more severe when a region relies on only 
one crop. Similarly, Tajikistan has recently initiated the sub-
stantial expansion of orchards, mainly in mountain areas, to 
diversify and increase the potential of its agricultural sector 
to supply growing markets in Russia and across the region.
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The expansion of mobile communications 
and information technologies

The Central Asian region is experiencing a significant up-
ward trend in the availability and affordability of commu-
nication technology such as mobile telephones and Internet 
access. The use of the Internet in mountain countries has 
grown substantially over the past decade and many high-
land hotels, other tourist-related businesses and farmers are 
now able to advertise their products and services and con-
duct business online. Online education and distance learn-
ing are also becoming popular and increasingly available 
options, and consumers can now order mountain eco-pro-
duce online. The introduction of information technologies in 
the banking sector has lowered the costs and increased the 
efficiency of labour remittances, which now pass through 
banks rather than being transferred through friends. The 
growing capacity of "electronic government" systems al-
lows broader, faster and more efficient and decentralized 
state governance, as well as increased public access to key 
government information and services.

This same communication technology is benefiting the 
mountain environment as blogging and social media raise 
awareness about environmental issues, and the sophisti-
cated technology helps a new generation develop a better 
understanding of ecosystem degradation and environmen-
tal protection measures. The more advanced technology and 
the use of mobile communications for scientific observa-
tions are also improving the study of weather patterns and 
the prediction of natural disasters. Mobile communication 
technology allows for the more cost-efficient and rapid col-
lection of climate and weather conditions, and improves the 
prospects for effective early warnings. Mountain weather 
stations increasingly use mobile networks to transmit data 
and exchange information.

Mountain communities are also improving the communica-
tion of public information by providing better media access 
for news reporting, and by establishing small local data bas-
es of interest to certain users. More data on mountain com-
munities and their products and services are available on 
Websites, and there is an increasing trend among mountain 
provinces to issue regular socio-economic and environmen-
tal reports online. These developments are all steps toward 
the greater decentralization of information availability, and 
are expanding the opportunities for public participation in 
decision-making and governance.

The mass media are expanding their environmental cover-
age, and are increasingly looking for topics with a local con-
nection. This development coincides with the Central Asian 
Festival of Ecological Journalism, an annual event designed 
to raise public awareness of environmental protection and 
the rational use of natural resources, and to promote the de-
velopment of ecological journalism in the region. The festi-
val sponsors competitions, and publishes the entries online.

The use of geographic information systems enables the pro-
duction and updating of maps regarding a range of environ-
mental issues, but much of the excellent data compiled in the 
Soviet era are not yet digitized. Botanical, soil, archeology 
and other valuable information remains paper-based, and 
only the basic geologic and meteorological data are being 
digitized. In addition, many scientists fail to disclose their 
data, in spite of the availability of outlets for dissemination, 
and intentionally or not, provide no access or references. 

New opportunities in tourism 

Tourism is not currently a large part of the GDP of any Central 
Asian country, but given the remoteness of mountain commu-
nities and the limitations of mountain agricultural production, 
tourism offers a promising source of alternative livelihoods for 
local operators and related businesses. In addition to devel-
oping winter tourism, Central Asian countries have an oppor-
tunity to further develop cultural tourism, particularly in the 
summer months. Kyrgyzstan, which generated US$ 500 million 
in the tourism sector in 2010, is currently working on this pros-
pect, while Tajikistan may be underestimating the potential. 
As Central Asia becomes increasingly accessible to outsiders, 
international tourists may show more interest in learning about 
the various mountain cultures by visiting the places where 
those cultures exist.

In the Soviet era, hot springs in and around mountain areas of 
Central Asia were popular year-round destinations for vaca-
tioners and those seeking the healing powers of the waters. 
Now privately managed, these resorts no longer benefit from 
Soviet subsidies, and many have struggled to maintain their 
viability. With proper development and management, the 
hot springs could return to their previous popularity as major 
mountain attractions and bring economic and social benefits to 
the local communities. The springs also provide an opportunity 
for the bottling of mineral water.

Over the past decade, mountain trekking associations, through 
experience exchanges with trekkers from other mountain re-
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gions, have helped develop mountain trails and have sponsored 
annual mountain cleanups. These associations also offer courses 
on mountain safety, and hold Alpiniads – climbing and orien-
teering events intended to improve the skills of trekkers and to 
instill respect for the mountains. 

Shortly after independence, Kyrgyzstan recognized the potential 
of tourism, and established a ministry of tourism to exploit those 
possibilities. The increase in privatization has gradually reduced 
the original role of the ministry, but Central Asian countries 
would do well to explore new roles for government in the pro-
motion of tourism in the new economy. In many western coun-
tries, governments regulate the tourism industry and promote it 
for the benefits that accrue to the nation as well as to the local 
communities and operators who host the tourists.

The Central Asian mountains have long been famous for sum-
mer tourism, but until recently the potential for winter tourism 
had been underutilized, a situation that started to change with 
the 2011 Asian Winter Games, recently held in Kazakhstan, and 
with new developments in Kyrgyzstan. Hosting Winter Games 
comes with a major investment in facilities and infrastructure 
that endures long after the games are over, and Kazakhstan now 
has venues and systems that can support the development of 
a winter tourism industry. Kok-Zhailyau, a new ski resort being 
built near Almaty city, for example, will be the largest winter 
mountain resort in Central Asia. The Swiss experience shows 
that mountain sports development can bring risks of ecological 
damage, and can mean a change of livelihoods for local resi-
dents. But the economic benefits can be significant, and Central 
Asia is well situated to explore the possibilities for attracting 
local, national and international tourists.

Uzbekistan has always had more capacity than its neighbours 
to manage tourism, and its historical role as the hub for cul-
tural and mountain tourism in Central Asia continues to this 
day. This dominant role is sometimes resented by the mountain 
people and tourist firms of the destination countries. With the 
independent countries now managing their own economies, 
the mountain communities of Kyrgyzstan and Tajikistan want 
control of their own tourism. The new opportunities in the re-
gion provide Kyrgyzstan and Tajikistan the chance to compete 
with Uzbekistan, and to cooperate on the development of Silk 
Road tourism ventures. The Chatkal, Alai and Turkestan Moun-
tains in south-western Kyrgyzstan and the Fann and Gissar 
Mountains in western Tajikistan have numerous cultural and 
historical sites and are among the promising regions for coop-
erative ventures with Uzbekistan.

The gold rush and other mountain
mining developments

Kazakhstan is the regional leader in minerals production and pro-
cessing, while Uzbekistan is the world’s ninth largest gold produc-
er, but most of their mining projects are located in remote desert 
areas. In the mountains, the development of the mining sector has 
been significant over the past decade, particularly in Kyrgyzstan 
and Tajikistan. At the end of the Soviet era and into the 1990s, 
there was only marginal gold mining in either country, and little 
state or international interest. With gold prices reaching record 
levels over the past 20 years, however, both local and global in-
vestors have become interested in developing even low-grade de-
posits. Now, mining and metallurgy industries are the major cash 
sources for national budgets, contributing up to 50 per cent of the 
national export earnings in Tajikistan (aluminum and gold) and up 
to 30 per cent in Kyrgyzstan (mainly gold from the Kumtor mine).

Kyrgyzstan, which foresaw the mining and energy sectors as 
having significant development potential, moved to create con-
ditions favourable to mining operators by enacting economic 
reforms and by allowing access to geological information. Cur-
rently almost of all of its territory is licensed for mining activi-
ties. Tajikistan, in contrast, continues to consider its geological 
information semi-confidential, as in the Soviet era, and its legis-
lation and the ease of doing business currently lags behind Kyr-
gyzstan’s. As a result, Tajikistan has attracted fewer investors, 
and where Kyrgyzstan’s mining sector has advanced, Tajikistan’s 
remains stagnant. The World Bank is assisting both countries in 
reducing barriers in mining sector.

The influx of new mining technologies and the launch of new 
projects have given rise to both opportunities and difficulties for 
governments and local communities. A reluctance on the part of 
governments and mining companies to share gold-mining profits 
equitably and a lack of transparency in decisions have led to feel-
ings of discontent among poor and vulnerable groups in the moun-
tains. Indeed, the benefit-sharing arrangement between mining 
projects, central government and local communities remains a lin-
gering cause of resentment. The conflict between the use of land 
for traditional pasture and grazing, nature conservation and for 
mining activities is also a source of friction in Kyrgyzstan. 

The experience of the Kumtor gold mine in Issyk-Kul Province in 
eastern Kyrgyzstan has influenced all the developments that fol-
lowed. In 1997, with the support of Canadian investment, opera-
tions started at the Kumtor mine, which now produces 90 per cent 
of Kyrgyzstan’s gold, about 15–18 tonnes per year. Kumtor tax 
payments contribute substantially to the national budget, and the 
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Local resistance to mining

mine provides significant employment opportunities to communi-
ties throughout the area. In addition, Kumtor sponsors local so-
cial development programmes such as schools, kindergartens and 
summer camps, and has introduced a local development fund that 
is increasingly considered as a model by other mining companies.

Kumtor maintains high safety standards, but a transport accident 
resulted in a spill of cyanide into a local river. The toxic mate-
rial dispersed quickly causing some environmental damage, but 

the psychological perception was significant and long-lasting. 
The accident galvanized local resistance to mining whether or not 
cyanide would be used in operations, especially in areas with no 
mining history. The abandoned Soviet mining legacies across the 
country stand as stark reminders of possible grim scenarios not to 
be repeated. Now mining operators often encounter local opposi-
tion wherever they go, and find that environmental impact state-
ments and the necessary permissions do not easily overcome the 
hostility and distrust they face. 
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The central government’s failure to understand local demands and 
its slow response to adjust its mining regulations complicate the 
situation. The mining sector is important nationally, and the cen-
tral government has been the main beneficiary of the taxes from 
mining operations. The locals want a fair share, and because they 
view the mining operators as more capable than the central gov-
ernment they increasingly seek more benefits from the companies. 
Rather than step into the breach to negotiate with the parties, the 
central government until recently has essentially left the mining 
operators and the locals to their own devices. 

Local resistance and dissatisfaction continue to grow as mining 
operators fail to communicate their environmental protection 
strategies with local communities, and then fail to meet the ob-
ligations they do make. The companies that operate the mines 
change, and the commitments of one company may no longer be 
honoured by the next. Broken promises, inequalities in salaries, 
dubious local staff hiring procedures and potential environmental 
damage have hardened local opposition, and the central govern-
ment continues to underestimate the discrepancies between its 
plan for the mining sector and the reality that has ensued. NGOs 
have been quick to see the problems and have initiated dialogues 
between operators and locals. 

Regulations on mining are sometimes contradictory to environ-
mental protection priorities: mining is allowed in river beds and 
sometimes even in the buffer zones of protected nature areas. Lo-
cal communities oppose mining developments in or near nature 
reserves and along rivers and springs where ecosystem damage 
caused by industrial operations could have negative implications. 
Residents fear their valleys will become polluted and people will 
stop buying their vegetables and other agricultural products. Some 
companies have extensively developed alluvial deposits in sensi-
tive ecosystems that provide clean water, and geological prospect-
ing has affected high mountain pastures. But in a number of situ-
ations, local elites have taken advantage of the situation through 
speculations on environmental grounds that seem whipped up 
with the goal of extracting a bigger share of future profits or of 
taking over and reselling the mining license. The tension between 
local environmental interests and the mining sector mirror the ex-
perience in Western countries in previous decades. The stakes are 
high: if political stability and consensus on social-environmental 
issues in the Kyrgyz mining sector are achieved, the country's gold 
production could double within the next few years. The Kyrgyz 
experience may be instructive as Tajikistan moves forward with 
development in the mining sector.

Tajikistan has had a less favourable business climate than Kyr-
gyzstan, but the Tajik government, with the assistance of inter-

national organizations, is currently working on reforms that may 
lead to a mining boom in the future. Tajikistan has been famous 
for silver mining from ancient times, and a recent geological au-
dit suggests that it has probably one of the largest silver reserves 
in world. The government has officially announced a request for 
international tenders for the development of these deposits. Chi-
nese investments and technology will likely support recently an-
nounced plans of Tajikistan to develop its own alumina mining 
and to expand cement production capacities across the country. 

Kyrgyzstan has taken the lead in promoting an international ini-
tiative on transparency in extractive industries, and is working to 
involve as many mining companies as possible. The transparency 
initiative requires financial disclosure that shows how mining ac-
tivities benefit governments. The initiative does not, however, 
require disclosure of how the activities may or may not benefit 
local communities.

In both Kyrgyzstan and Tajikistan, the environmental problems 
associated with the increase in mining and related activities are 
offset to some extent by the declines in all other industrial sec-
tors. While the increase in mining increases potential threats to 
the environment, the reduction in industry reduces other threats. 

Kyrgyzstan still operates a mercury mine from the Soviet era, 
and while the operation is inefficient and mercury has a high 
local and global environmental impact, the mine is important to 
the local economy. The United Nations Environment Programme 
is currently working on a mercury convention that would limit 
mercury production, and the international community is looking 
for opportunities to help Kyrgyzstan phase out its mercury min-
ing without damaging local communities socially or economi-
cally. The replacement of mercury mining with gold extraction 
or other business alternatives is considered an environmentally 
and socially suitable alternative to the continuation of primary 
mercury production. 

Finally, both mountain countries have experienced a boom in 
small-scale mining for placer gold, particularly in Kyrgyzstan. 
Artisanal miners are a heterogeneous group of men aged from 
16 to 60+ years, and their reasons for mining are varied. For 
some, mining was and still is the main source of cash income. 
Gold helped them to survive in the turbulent economic transi-
tion period of 1992–2000. For others it is an income supplement 
in winter months when agricultural activities are limited in the 
mountains. In any case, artisanal gold mining is beyond the con-
trol of central and local authorities and the increasing degree 
of labour mechanization and the use of mercury for fine gold 
extraction are growing threats to the mountain environment. 

Tapping the vast potential of
energy resources 

Over the past 20 years, national energy resources in Central Asia 
have attracted international investors. Oil, gas, uranium and hy-
dropower are proving to be lucrative sources of economic devel-
opment. In light of this growing trend, the mountain countries in 
the region have become both locations and transit routes for en-
ergy resources, mainly electricity. Years of intense exploitation of 
uranium, however, has had a detrimental impact on the moun-
tain environments and economies of Kyrgyzstan and Tajikistan. 
Ensuring the sustainable use of natural resources is therefore an 
important consideration for the region.

Both Kyrgyzstan and Tajikistan have large hydropower potential, 
and both countries are working on policies and strategies to devel-
op that potential on all scales. International organizations includ-
ing the World Bank and the Asian Development Bank have dem-
onstrated much more interest in the energy sector than in mining, 
and are active in promoting markets for energy generation and 
transfer. Energy-hungry neighbours, China, Pakistan, India and 
Afghanistan, are also interested in the prospect of benefiting from 
the development of Central Asia hydropower through the Central 
Asia-South Asia Electricity Trade and Transmission (CASA-1000) 
or other projects. Currently, Tajikistan has about 5 000 MW of 
installed hydropower capacity and Kyrgyzstan has 2 700 MW, less 
than 10 per cent of their technically feasible hydropower potential. 
Russia, China and Iran are interested in investments in the hydro-
power sector. Planned and ongoing projects aim to further expand 
hydropower capacity on the rivers with existing power cascades, 
chiefly on the Vakhsh in Tajikistan and on the Naryn in Kyrgyzstan. 
Additional plans and projects contemplate development on non-
modified major rivers such as the Panj, Zeravshan and Obihingou 
in Tajikistan and the Suusamyr and Saryjaz in Kyrgyzstan. 

In view of the growing national energy demand, the mountain 
countries of Central Asian have chosen to increase their power 
generation capacities using both renewable (mainly hydropower) 
and non-renewable energy sources such as coal, deposits of which 
are accessible and affordable in the mountain countries. Coal-fired 
plants would serve as a short-term solution to overcome energy 
deficits and increase energy security. The emerging trend towards 
increasing use of coal for power generation and in cement produc-
tion and other industries is a concern, however, since this use adds 
to the national carbon footprint and causes local air pollution. 

Frequent country-wide shortages of fossil fuels, chiefly gasoline, 
diesel and natural gas, which are imported from Russia, Turk-
menistan, Uzbekistan and Kazakhstan, are pushing the mountain 

countries to seek alternatives. Moreover, fuel prices in the Central 
Asian mountain countries are very high and constrain local busi-
ness profits. Kyrgyzstan sees biofuel plantations and home-grown 
fuel production as a solution. The country's biofuel strategy fore-
sees the initiation of biofuel crops in the near future. Currently, 
populations in the mountains often uses dry biomass (wood and 
dung) to meet local energy needs. 

Like in the mining sector, the development of the energy sector 
is rife with controversy and competing interests – upstream and 
down, local and international. The Rogun Dam on the Vakhsh 
River in southern Tajikistan is a case in point. Slated to rise more 
than 300 metres high, the Rogun Dam is a source of tension be-
tween Tajikistan and Uzbekistan. To facilitate the development of 
the project and to attract international investors, the World Bank 
is providing assistance in the technical, economic and socio-envi-
ronmental assessments. In the absence of international investors, 
Tajikistan sought to develop the project as a state-owned venture 
financed out of the national budget and through shares that it 
obliged its people to purchase. 

The focus on large-scale projects has left governments and the 
international development banks vulnerable to criticism. The 
massive projects are a drain on national resources, a source of 
international tensions and a cause of resentment among the lo-
cal communities that may share the costs, but may never share 
the benefits. Small projects with local beneficiaries do not enjoy 
the economic and other incentives of the large projects, and rely 
on individuals, NGOs and donors for sponsorship. The high po-
tential of hydropower overshadows the potential of the geother-
mal, wind and solar energy that could also increase the provision 
of energy at the local level. 

Finally, corruption is reducing the development potential for the 
largely state-owned energy sector. Illegal connections to the grid 
are not uncommon, and the industrial sector enjoys privileges 
while some communities have no service. For the past 20 years, 
the system has operated without transparency and without 
consultation of NGOs or citizens, but in July 2010, Kyrgyzstan 
launched an initiative on transparency in the energy sector to 
ensure the public participation in decision-making and the ac-
countability of energy companies.
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Security and Tensions

Conflict and the need for hard
security measures

The mountain countries of Central Asia have not enjoyed the 
same level of prosperity and stability as their lowland neigh-
bours, and the highland regions thus tend to be more sus-
ceptible to discontent and violence. Civil war, armed conflict 
and insecurity wracked the mountainous regions of Tajikistan 
for the entire decade of the 1990s. In Kyrgyzstan, violence in 
densely populated northern and southern areas widened the 
ethnic (Kyrgyz–Uzbek) and geographic (north–south) divides.

As soon as it became independent, Tajikistan plunged into a 
civil war that resulted in the deaths of over 50 000 people. 
An agreement brokered by Russia and the United Nations 
brought peace, but sporadic violence and recurring insecurity 
continued until as late as 2010. The country has undergone a 
slow and sometimes painful process of reunification and re-
construction. Tajikistan has not yet recovered from the civil 
war’s impacts on the economy, infrastructure and families, 
and poverty remains widespread. 

Kyrgyzstan witnessed violent Kyrgyz–Uzbek inter-ethnic 
clashes in its southern Osh province as early as 1989, and in 
1999 armed groups again entered the southern area of the 
country (now the Batken province). Resentment at widespread 
poverty, nepotism and ethnic divisions between north and 
south occasionally erupt in violence, and the country's first 
two post-Soviet presidents were swept from power by popular 
discontent. Economic damage from the events of April and 
June 2010 in Kyrgyzstan exceeded US$ 70 million, excluding 
impacts on investment and the business environment.

Conflict and insurgency in mountainous areas are much more 
difficult to combat than those in the flat land and desert 
countries of Kazakhstan, Uzbekistan and Turkmenistan, all 
of which are also more prosperous. Rugged mountain terrain 
provides effective hideouts for fighters thus making combat 
more challenging. 

Warfare in mountainous countries has had not only a serious 
social and economic impact, but also an environmental one. 
Conflicts in the mountains have directly affected progress on 
the implementation of Agenda 21. The 1999 treacherous inva-
sion of armed groups into the Batken region of Kyrgyzstan, 
for example, destroyed the globally significant and unique 

Abramov Glacier monitoring station. The Uzbek national hy-
drometeorological service – Uzhydromet – had been operat-
ing this strategically located station on the border between 
Kyrgyzstan and Tajikistan for over 30 years. Similarly, secu-
rity concerns stemming from the conflict in Afghanistan have 
limited access to the Panj/Amu Darya River, which forms the 
border between Tajikistan and Afghanistan, and have pre-
cluded water monitoring and flood warnings on this major 
international river of Central Asia. Civil conflict in Tajikistan 
has virtually devastated populations of endangered animals in 
the Romit strict nature reserve and valley in central Tajikistan 
and has adversely affected the Beshai Palangon (also known 
as Tigrovaya Balka) strict nature reserve. 

Drug trafficking and the ongoing conflict in Afghanistan also 
raise continuing security concerns. The United States and her 
allies have long expressed concern about the possibility of in-
filtration between Afghanistan and the Central Asian states, 
and border control – particularly for the mountain countries 
– remains an important issue. Both the United States and 
Russia have established military presences in Kyrgyzstan and 
Tajikistan, and what happens in Afghanistan will certainly 
have implications for Central Asia and mountain development.

Frictions and conflicts have weakened the mountain countries of 
Central Asia. Unity, rule of law, justice and a national consensus 
on how to proceed would strengthen these nations and substan-
tially contribute to sustainable mountain development.

The Chinese province of Xinjiang, as the main physical connec-
tion between China and Central Asia, is an area of economic 
and political importance, and ongoing conflicts there may im-
pede progress towards better relations between the Central 
Asian countries and China. Xinjiang refugees seeking protec-
tion in Central Asia have prompted stricter border security.

Finally, one remarkable achievement in the past 20 years in 
the field of global security is Kazakhstan's decision to give 
up its nuclear arsenal (the world's fourth largest) left by the 
Soviet Union, and to close the Semipalatinsk nuclear test site 
permanently. The more than 450 underground, surface and 
airborne nuclear tests conducted here over several decades 
led to adverse effects on the environment and human health. 
Following a resolution on a nuclear-weapon-free Central Asia, 
Kazakhstan is now promoting a Universal Declaration of a 
Nuclear-Weapon-Free World at the UN.
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A new era in highland–lowland relations 

As the independence era has unfolded and new political reali-
ties have set in, interstate tensions and diverging priorities over 
the use of water resources have started to dominate the politi-
cal, economic and environmental agenda in the region. The last 
decade in particular has been characterized by an increase in 
disputes over water usage, particularly in countries dependent 
on agriculture. A lack of political will and the absence of any ef-
fective mediation mechanisms have only exacerbated the prob-
lem. Tensions between the highland countries of Kyrgyzstan and 
Tajikistan and the lowland countries of Uzbekistan, Turkmeni-
stan and Kazakhstan have largely been generated by disparities 
in levels of prosperity and stability, energy accessibility and dif-
ferent priorities for water usage. 

Water for irrigation is crucial to the agricultural communities 
in the lowland countries. The mountain countries, in contrast, 

often face significant electricity and fuel shortages, especially 
during the winter period, and therefore require water reserves 
for power generation. In line with population growth, energy 
demands have grown substantially over the past 20 years. Find-
ing the balance between large-scale energy generation, such as 
hydropower, and water provision for large-scale agriculture is 
proving very difficult and politically sensitive. As the demand for 
energy and food continues to grow, tensions surrounding water 
may escalate. 

Part of the conflict relates to the timing of the release of water: 
lowland agriculture needs water in the summer and fall, and the 
mountain countries need the water for power generation primar-
ily in the winter. The retention of water through the summer and 
the larger release of water in the winter have resulted in flooding 
on the Syr Darya River.

The Soviet-era agreements and structures related to water alloca-
tion and supply for agriculture have generally stayed in place across 
the region, but the barter system of energy-for-water exchanges is 
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no longer in effect. This has meant that mountain countries, which 
have limited fossil fuel resources, are now exploring alternative 
ways to meet their energy requirements. The development of the 
hydropower sector in upstream states is a leading example of this 
shift towards energy self-sufficiency but has been met with concern 
by the lowland countries fearful of the impact on their own water 
supplies needed for agriculture. An increase in mining operations in 
mountain watersheds, largely in response to international demand 
for the region’s gold and other mineral reserves, is also contributing 
to the growing friction between the highlands and the lowlands. 

Facilitating cooperation between the concerned parties is an impor-
tant element of resolving disputes of water usage. The ongoing co-
operation between Kyrgyzstan and Kazakhstan over the Chu-Talas 
River Basin and cooperation in the small river basins of the Ferghana 
Valley, are encouraging examples of modern cooperation. In the 
other mountain corner of Central Asia, ties between Afghanistan 
and Tajikistan on sustainable use and conservation of mountain 
ecosystems and watershed management in the upper Amu Darya 
river basin are gradually strengthening.

But despite these welcome efforts to reduce tensions in the region, 
the agriculture-water-energy nexus is poorly managed and has the 
potential to escalate into further conflict or economic blockage to 
stop the energy development projects of the mountain countries. 
International organizations such as the Asian Development Bank, 
the World Bank and the United Nations are among a number of 
external parties that have been involved in facilitating dialogue be-
tween the governments of the highland and lowland countries. But 
progress has been limited, not only due to a lingering lack of trust 
and political will, but also due to practical problems such as lack 
of the modern technology necessary for progress in the agricultural 
and energy sectors. 

The emergence of China, Pakistan and India as dominant regional 
players and major water and energy consumers is also altering the 
political, economic and environmental landscape of the Central 
Asian region. Similarly, earlier agreements on water allocations dur-
ing the Soviet period did not consider Afghanistan, whose interests 
in the basin have only recently begun to gain prominence.
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Nurek Dam and Reservoir, Vakhsh River, Tajikistan
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Soft security for stability and
conflict avoidance

The term “soft security”, as used here, describes the non-mil-
itary factors that support stability and help avoid conflict. In 
Central Asia, particularly in the remote and largely impoverished 
mountain communities, the principle soft security factors relate 
to energy and food security.

The tangible and detrimental impact of conflict on both moun-
tain populations and the surrounding environment highlights 
the urgent need for more sustainable development of highland 
communities. By minimizing the root causes of discontent and 
insecurity – such as poverty, the unequal distribution of land and 
water, unaffordable food and energy and the lack of job oppor-
tunities and basic education – the risk of conflict can be less-
ened and the chances of sustainable development of mountain 
environments and the well-being of mountain communities can 
be increased. The potential for local conflict over pasture and 
water use in border and densely populated regions has increased 
throughout the last decade. The support of NGOs and improve-
ments in governance have recently reduced anxieties. 

Herding is the main livelihood for Kyrgyz mountain dwellers. 
The access to Kyrgyz pastures by the herders from neighbour-
ing Uzbekistan and Tajikistan was formerly regulated by local 
arrangements, but Kyrgyz legislation introduced in 2009 calls 
for agreement between the countries at the central level. In 
spite of the new opportunities, the introduction of the new 
pasture law has increased tensions over pasture use in near-
border regions, especially around enclaves in the Batken Prov-
ince of southern Kyrgyzstan.

While the demand for affordable energy has increased with pop-
ulation growth, the withdrawal of support from Moscow has left 
the region with an outdated and limited energy infrastructure. 
This in turn has led to a hike in energy prices with the result 
that, for poor communities in Central Asia’s mountain regions, 
electricity and fuel supplies are prohibitively expensive. Energy 
appears to be more affordable in Kyrgyzstan than in Tajikistan. 
Most rural families in Tajikistan, especially the mountain regions, 
seem to spend three quarters of their income on food and en-
ergy. Local initiatives have given rise to a number of generators 
(solar heat, biogas) and small-scale hydropower supply facilities, 
but the state generally still holds a monopoly on national power 
resources, and most communities do not have reliable and af-
fordable access to energy. In Tajikistan, about one million people 
spend much of the winter without electricity and nearly half of 
all households rely on firewood and dung for winter heating. In 

Kyrgyzstan, households have responded to the growing energy 
deficit by significantly increasing coal consumption. 

The sad irony is that in spite of the huge hydropower potential, the 
populations of both mountain countries experience – especially 
in winter – energy deficits and recurrent electricity cut-offs that 
negatively affect businesses, well-being, health and education. 

The rising cost of fuel is also influencing the rising price of food 
in the highlands. Since Soviet times, the Central Asian moun-
tain nations have relied on imports of food products, particu-
larly non-mountain products such as sugar, flour and cereals. 
Now, with higher fuel costs, such staple goods are more expen-
sive, and mountain populations are at risk of malnutrition and 
related health issues. In Tajikistan, an increase in the propor-
tion of bread consumption corresponded with the persistence 
of malnutrition, and neither Tajikistan not Kyrgyzstan has yet 
achieved food sufficiency. The importance of the links between 
food security and energy security has led the United Nations and 
other international aid organizations to adopt a compound crisis 
analysis that considers food and energy as related problems that 
require integrated solutions.

Social Dynamics

Natural resource ownership, management 
approaches and property rights 
As part of the transition from collective farming to a market econ-
omy, Central Asian governments launched a land redistribution 
process that resulted in agricultural lands passing into a quasi-
private ownership or long-term private rental. This privatization 
turned the management of formerly collective farms over to indi-
viduals, villages or groups, and the number of farming units sky-
rocketed. The corruption of local officials, however, marred the 
transition as those in power sought the best land for themselves, 
or sold favour to those seeking land of their own. Although the 
state retains official ownership, private management systems such 
as long-term individual leasing are now widespread.

For the states, the fragmentation into many smaller farms rep-
resented a challenge to their management capacity. Kyrgyzstan 
left decisions on what to grow to the farmers while Tajikistan 
took a more prescriptive approach. Even so, mountain farmers in 
Tajikistan, far from the centre of government, enjoy a high de-
gree of freedom. The challenge for farmers was deciding what, 
and how much, to grow. With self-determination came personal 
considerations about food security and whether to cultivate for 

cash or for the flour that families needed to make their own 
bread since the state no longer provided it. These changes in 
the structure of agriculture conspired to constrict the options for 
crop rotation. Fragmentation and smaller farm size, climate, el-
evation, terrain and the imperatives for cash or flour all implied 
some limits on a farmer’s attitude regarding crop selection. 

Rural dwellers in Kyrgyzstan and Tajikistan (70 per cent of the 
total population) rely substantially on their own agriculture 
production for food and income. Animal husbandry, which 
has historically played a more important economic role in 
Kyrgyzstan than in Tajikistan, has declined as a share of ag-
ricultural production in both countries. Wool production has 
suffered the highest percentage declines. In recent years, 
however, livestock production has increased steadily in both 
countries. In 2010, Tajikistan’s animal husbandry (meat pro-
duction, eggs, milk) and food production exceeded 1991 levels, 
while Kyrgyzstan’s food production increased, but its animal 
husbandry still lags behind previous levels. Honey production 
in Tajikistan substantially increased over the same period, and 
reached Kyrgyzstan's level of 2 500–3 000 tonnes per year. In 
contrast, Kyrgyzstan honey production declined.

During the initial transition period, 1 500 Soviet collective farms 
in Tajikistan were transformed into more than 37 000 individu-
al farms, while 500 Soviet collective farms in Kyrgyzstan were 
transformed to more than 70 000 individual farming units and 
700 agricultural associations and cooperatives. Currently, the 
number of private farming units exceeds 350 000 in Kyrgyzstan, 
and 50 000 in Tajikistan. 

Prior to the Soviet era, the mountain communities of Kyrgyzstan 
and Tajikistan practiced primarily subsistence-based agriculture – 
livestock production in the Kyrgyz Tien Shan, and a mixture of crop 
cultivation, gardening and livestock breeding in the Tajik Pamirs 
– with some trade between home-based agriculturalists and no-
madic pastoralists. During the Soviet period the agricultural sec-
tor was transformed from a household-level system to a centrally 
planned large-scale production system. Over the last 20 years, the 
agricultural sector has reverted to household-level agriculture, but 
with more reliance on trade than in the pre-Soviet period.

With the change in land ownership, the income gap widened 
between those who acquired sufficient land for stock manage-
ment and domestic animals and those who did not. The disrup-
tion of state-provided agricultural services, the rise in the number 
of smallholder herding and the lack of self-organization limited 
mobility and, subsequently, led to the breakdown of the tran-
shumance system. People without enough land and a few animals 

could not manage their herds, and could not replace the winter 
fodder provided by the Soviets. Eventually many families lost their 
animals. The Soviets had provided economic and agricultural man-
agement services, and with independence farmers were respon-
sible for their own management, animal disease control, winter 
fodder and access to markets. After 20 years many farmers now 
have the necessary business skills, but the income gap persists. 

The state continues to manage some mountain hunting areas, 
and collects license fees and taxes, but the trend is toward pri-
vate ownership and management. The well-run private hunting 
reserves that are careful to prevent illegal hunting maintain the 
highest wildlife levels. The corrupt private and state hunting re-
serves, in contrast, pursue aggressive short-term goals with no 
attempt to balance hunting with the numbers of animals. As a 
result, these reserves enjoy a short-term financial gain at the cost 
of dramatically reduced animal populations.

With license fees that run from US$ 10 000 to US$ 15 000, the 
potential for local income from international trophy hunting is sig-
nificant. Tajikistan has established a revenue sharing scheme with 
locals, but Kyrgyzstan, which has a low regard for international 
hunting, has not yet done so.

The introduction of Integrated Water Resources Management 
(IWRM) water management associations and river commissions  
changed the approach to water management over the past 20 
years. The previous approach relied on administrative principles 
and political boundaries; the new approach relies on hydro-
graphic boundaries and local water users. The IWRM method 
has already enjoyed success in small basins, and in the Ferghana 
Valley, IWRM demonstrates how to manage resources more ef-
fectively with fewer disputes.
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Demographics, poverty and labour migration 

Over the past 50 to 60 years, population growth and an increase 
in life expectancy have led to dramatic demographic changes 
in the mountain regions of Central Asia. The population in 
Tajikistan, for example, increased from 2.1 million in 1960 to 7.5 

million by 2011 (including 1.6 million since 1990). In Kyrgyzstan, 
the population increased from 2.2 million in 1960 to 4.4 million 
in 1990, and then to 5.3 million by 2011. Overall, the total popu-
lation of Central Asia increased from 24.4 million in 1960 to over 
60 million in 2011. In Tajikistan the average age is 22 years; in 
Kyrgyzstan, 27 years; and in Kazakhstan, 30 years.

Uzbekistan Kazakhstan Tajikistan Kyrgyzstan

Source: U.S.  Census Bureau (www.census.gov/population/international/data/idb/), data for 2010
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As small, mountain, poor, geographically isolated and land-
locked countries with predominantly agricultural economies and 
rural populations, Tajikistan and Kyrgyzstan are more impov-
erished and less industrially developed than their neighbours. 
These Central Asian republics had benefited from substantial 
budgetary support and the economic power and common mar-
kets of the Soviet Union, and Soviet policies had led to a high 
level of social and economic development and strategic support 
for the populations of Central Asia, particularly those in the re-
mote mountain areas, in terms of security, jobs, food and fod-
der provision and energy supplies. The withdrawal of subsidies 
and the interruption of traditional trading links and markets led 
to rapid increases in unemployment and poverty, and dispelled 
illusions of an easy path to new and better lives. Poverty rates 
reached 60–80 per cent in both countries, and affected all re-
mote mountain provinces. Over the last two decades, Tajikistan 
and Kyrgyzstan have remained Central Asia's poorest nations, 
though recent poverty rates declined to 40–50 per cent.

Labour income and social transfers (pensions and aid) remain 
important income sources for households in Kyrgyzstan and 
Tajikistan, and income from the sale of foodstuffs and local pro-
duce accounts for a similar share. The role of remittances has 
increased dramatically over the last decade and has become 
the major source of income as well as the safety net for most 
households. The construction and urban service sectors in Rus-
sia and Kazakhstan are major sources of employment for labour 
migrants coming from Tajikistan and Kyrgyzstan.

Unemployment and subsequent urban migration have changed 
the social fabric of many mountain communities. The Soviet 
withdrawal led to a major deficit of jobs, and many men from 
mountain communities now travel to capital cities or to Russia 
or Kazakhstan to find work. This drain of young and middle-aged 
men from traditional mountain communities has had an impact 
on family structures and placed an additional burden on women, 
who increasingly take the lead in households, while village el-
ders take on the roles usually played by younger men. In some 
poverty-stricken areas, women who are heads of households 
have also joined the labour migration. Civil unrest, political in-
stability and ethnic issues have also contributed to the emigra-
tion of skilled workers from the Central Asian region generally. 
According to official data and expert estimates, more than one 
million residents of Tajikistan and 500 000 residents of Kyr-
gyzstan now work and live abroad.

Tajikistan now has more than 800 000 men working in Russia 
alone, and the evidence suggests that the temporary migration 
of one individual can lead to the permanent migration of en-

tire families. Remittances sent home by migrants constitute a 
large financial inflow to their home countries and often exceed 
the amount offered in international aid. The value of remittanc-
es to Tajikistan officially reported by banks in 2010 exceeded  
US$ 2.5 billion, an amount equal to one half of the national 
budget. In Kyrgyzstan, the value of remittances is lower than in 
Tajikistan, but still significant – US$ 1.0 billion.

Real incomes of households in Tajikistan and Kyrgyzstan grew 
rapidly over the past decade, leading to an equivalent growth in 
private consumption, and a nearly 50 per cent reduction in pov-
erty. These trends are largely attributable to the gradual increase 
in transfers from labour migrants. While ten years ago remit-
tances accounted for 5–10 per cent of GDP in both Tajikistan and 
Kyrgyzstan, by 2010–2011 the proportion stood at more than 
30–40 per cent of GDP. In 2008, Tajikistan topped the world 
with remittances as a proportion of GDP at over 50 per cent.

Remittances maintain national economies and are key factors for 
economic and social stability. The growing importance of remit-
tances as a source of foreign exchange is reflected in the fact that 
cumulatively they have outpaced foreign direct investment and of-
ficial development assistance over the past 10 years. The officially 
reported figures on remittances no doubt underestimate their full 
scale, since remittances through informal channels are not count-
ed in the financial statistics. Excessive dependence on remittanc-
es, on the other hand, has economic and social drawbacks. The 
national economies of Tajikistan and Kyrgyzstan are ever more 
dependent on the economic and labour conditions in the countries 
receiving migrants. The effects of the 2008–2010 global economic 
crisis on Russia and Kazakhstan have negatively affected the flow 
of remittances. The disruptions to family and village life lead to 
increases in the number of divorces and other personal problems. 
Labour migrants abroad are sometimes subject to exploitation and 
abuse – most of them work illegally, do not speak Russian, have 
no awareness of labour regulations and have low qualifications. 
Russia's plans for tightening immigration policies on temporary 
labourers could force many migrants, especially those with limited 
command of the Russian language and the lack of basic skills and 
vocational education, to return home.

Urbanization

The urban populations in the mountain countries of Kyr-
gyzstan and Tajikistan in the Soviet era were a small percent-
age of the total populations. After independence, Kyrgyzstan 
experienced a movement of people from poverty areas in the 
mountains to urban centres, but new residential construc-
tion did not keep pace with the influx of new residents, and 
the resulting informal settlements exacerbated the existing 
urban problems. Bishkek and Osh are surrounded by these 
informal and unregulated settlements that developed chaoti-
cally and without regard to seismic hazards, and the cities 
now face the questions of how to integrate the settlements 
safely into the city structure and how to provide infrastruc-
ture and services.

Within its borders, Tajikistan experienced a migration in the 
opposite direction: from lowlands and urban areas back to 
the mountains. During the 1950s and the 1970s, the Sovi-
ets orchestrated the resettlement from the mountains to the 
lowlands for the purposes of land development and cotton 
cultivation. Some of the migration was forced, and some 
voluntary, but in any case, whole mountain communities 
were abandoned for many years. At the time of independ-
ence, about half of these migrants from the resettlement 
programme went back to their old villages. Civil war in the 
1990s and the availability of wood for heating and land for 
food cultivation were additional factors encouraging people 
to return to the mountains. 

The Tajikistan rural population has grown over the past 20 
years, but some of the same problems experienced by Kyr-
gyzstan are present – urban construction has not kept pace 
with population increases, and although privatization has 
led to higher quality in some expensive developments, most 
builders opt for cheaper solutions of lower quality. Owner-
built houses in both rural and urban areas are not in con-
formity with the formal building regulations and until recent 
years, most new construction failed to meet minimum stand-
ards of earthquake resistance and energy efficiency. The en-
ergy-intensive construction sector offers huge opportunities 
for improvements in efficiencies. Kyrgyzstan and Tajikistan 
have already introduced new energy-efficient requirements 
for lighting and are about to enforce new energy standards 
for the building sector. Waste management is another prob-
lem – smaller communities lack waste management systems, 
and larger ones, such as the capitals and main cities, may 
have the systems but do not have proper landfill facilities.

Urban services have dramatically changed in the past 20 
years. In the 1990s, most of the urban housing stock was 
taken over by city residents, and semi-private services and 
homeowners’ associations have largely replaced the Soviet-
era state municipal management and maintenance com-
panies. Urban service providers in Kyrgyzstan and Tajikistan, 
however, often operate below cost-recovery levels, and rev-
enues from tariffs cannot cover the costs of upgrading the 
deteriorating urban infrastructure. Water losses in degraded 
urban pipelines are rather high, and many urban wastewater 
treatment facilities are not functioning properly (especially for 
biological treatment) and generally perform less effectively 
than two decades ago. Urban water consumption has generally 
declined mainly due to changes in the industrial and economic 
profiles of urban areas, and partly due to the introduction of 
individual water meters. (Urban drinking and industrial water 
systems were often connected, so a decline in industrial opera-
tions has resulted in reduced water consumption.) 

Two decades ago, industrial air pollution was one of the major 
urban environmental issues. Nowadays, air pollution associ-
ated with road traffic density is one of the major factors under-
mining air quality, and traffic congestion is limiting the mobility 
of urban residents and commuters. This is particularly evident 
in Almaty city in the foothills of the Zailisky Alatoo Mountains. 
With a population of more than 1.4 million, Almaty is the larg-
est urban agglomeration in Kazakhstan. Pollution from traffic 
is exaggerated by specific meteorological conditions such as 
mountain–valley winds and temperature inversions in autumn 
and winter. The introduction of city metro, bus priority lanes 
and the enforcement of better fuel standards are some of the 
ongoing response measures in Almaty.
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Education and health:
Investing in human capital

The health implications of mountain-to-lowland migration and 
vice versa are subject to research that was started by the Soviets 
and that continues today. The findings demonstrate that long-time 
lowland residents who move to the mountains have diminished 
performance. The same outcome follows when the move is in the 
other direction. The adaptation period is long, and the migration 
may shorten longevity. At very high elevations – 3 000 metres or 
higher – life expectancy is 48 years (Murgab district in Tajikistan's 
Eastern Pamir) compared to 70 years at lower elevations.

The decline in Soviet support for mountain communities has af-
fected not only the economy and opportunities for employment, 
but also the levels of basic education and healthcare. Literacy 
and the education of children living in rural and isolated moun-
tain communities were Soviet priorities, but the withdrawal of 
funding from Moscow has left many of the newly independent 
states of Central Asia with insufficient funds to maintain the 
same levels of education. Public expenditures on education and 
health are less than one quarter of the Soviet levels. As a per-
centage of GDP, current spending on health and education (3–4 
per cent) is also considered low. The abandonment or privati-
zation of the traditional summer mountain camps for children 
has further limited the access of poorer children from rural areas 
to educational and health restoration opportunities. Many rural 
mountain schools are without an adequate number of teach-
ers (due to low salaries and lack of teachers), and the number 
of doctors per resident and the number of hospital beds have 
declined by half. In healthcare, in particular, the remoteness of 
mountain communities only exacerbates the problems associ-
ated with inadequate staff and facilities.

The official literacy rate is high (98–99 per cent) and is compara-
ble to advanced economies. Indeed, the population is a relatively 
well-educated, which is the admirable heritage of the Soviet era. 
But increasingly, mountain countries face the crucial situation 
when the declining quality of education becomes an obstacle for 
sustainable development. The numbers of students and universi-
ties have increased three- to five-fold in the last twenty years, but 
the quality of graduate and post-graduate teaching, especially in 
natural sciences and engineering, has deteriorated.

The competitiveness of countries in today's high-tech and glo-
balized world is dependent on investment in human capital. Re-
source management skills, a sense of responsibility and knowl-
edge of and respect for mountain ecosystems are key factors for 
success in pursuing a sustainable mountain development agenda. 

Kyrgyzstan has taken active steps to join the Bologna Pro-
cess to adjust its higher education to international stand-
ards, but vocational education and professional develop-
ment courses still lag behind the realistic needs. Tajikistan 
is planning major reforms in basic education by introduc-
ing a 12-year study cycle with options for specialist courses 
and certified technical training. Issyk-Kul State University 
in Kyrgyzstan and Khorog State University in Tajikistan his-
torically lead in mountain-focused higher education, and 
the International University of Kyrgyzstan has created the 
UNESCO Chair on sustainable mountain development. The 
University of Central Asia is now working to increase the fo-
cus on mountains, and organizations such as the Aga Khan 
Foundation are providing assistance to mountain societies 
to develop both traditional and modern knowledge. (See 
pages 118-119 for more detailed information.) 

As industrial and agricultural practices have changed, the 
environmental health risks from the associated pollution 
have decreased, but the growth of populations in mountain 
valleys has come with increased risks from biological pol-
lution. The majority of these populations take their water 
from open sources, and are thus exposed to microbial and 
bacterial contamination. Inadequate wastewater-process-
ing facilities increase the risks, and natural disasters such 
as mudslides and earthquakes can introduce even more con-
tamination into water sources and thereby increase the risk 
of water-borne disease outbreaks.

Child mortality rates are generally falling, but in the high-
mountain city of Naryn, the rate is twice that of Bishkek. The 
risk of malaria, tuberculoses, HIV/AIDS and other dangerous 
diseases remains high, and increases with poor living stand-
ards, increased migration and inadequate preventive measures 
and health services. Tajikistan is the only country in the world 
where polio is on the rise. About 450 confirmed cases have 
been reported in 2010 in the country, compared to 900 cases 
worldwide. Kyrgyzstan faces health risks from epizooties (such 
as brucellosis, foot-and-mouth disease and anthrax) in the 
southern mountain areas, and domestic animals are sometimes 
poisoned by grazing on land polluted in the Soviet era.

Religion, culture, ethnicity
and traditional knowledge

The Tien Shan nomadic communities have deep roots in Ten-
griism, an ancient religion that incorporates elements of sha-
manism and animism, and that focuses on living in harmony 
with nature. Sulaiman-Too Sacred Mountain in Osh, Kyr-
gyzstan, is a United Nations Educational, Scientific and Cul-
tural Organization (UNESCO) World Heritage site. The scenic 
mountain oasis of Ulytau, situated among the arid grasslands 
in the geographic centre of Kazakhstan, and its Auliye-Tau 
Sacred Mountain, comprise an ancient Kazakh shrine, which 
is covered with beautiful legends and rock engravings. Moun-
tain areas of Central Asia have numerous mazars, which are 
among the distinguished pilgrimage sites in the region.

Houses in the Tajik Pamirs have distinctive architectural ele-
ments combining pre-Islamic and Islamic traditions and val-
ues. Made of stone and mud, these houses have main living 
rooms with columns that are named after saints, and that 
symbolize faith, peace, purity, friendship, love, loyalty and 
protection. In contrast, the nomadic populations in the Kyrgyz 
Tien Shan often live in traditional yurts – easy to assemble 
and transport houses with wooden (willow) structures, wool 
coverings and colourful carpets. The dome of the Kyrgyz yurt 
is displayed on the Kyrgyz national flag. While yurts are wide-
ly used across Kyrgyzstan and in other parts of Central Asia 
by pastoral communities, the majority of the rural population 
live in modern houses. Because the Tajik Pamir dwellers raise 
more crops than livestock, they eat mainly vegetables, leg-
umes and foodstuffs such as bread and noodles made from 
wheat flour. The diet of the Kyrgyz Tien Shan dwellers has a 
high proportion of meat and horse milk. Changes during the 
economic transition affected nutrition and led to a considera-
ble reduction in food variety. Consumption of meat products, 
fruits and vegetables generally declined, while consumption 
of bread, potato and dairy products increased.

Independence saw the rise of Islam in Central Asia, particu-
larly in Tajikistan and the mountain regions where the roots 
of the religion go deep. Differences in belief regarding wheth-
er government should be secular or theocratic have been a 
source of civil conflict and difficult relations between coun-
tries. Extreme Islamic groups across Central Asia have used 
the mountains as hiding places. In Uzbekistan, where gov-
ernment repression has led to opposition to the regime, ex-
tremists have resorted to hiding in Tajikistan from which they 
launch attacks into Uzbekistan. This situation has strained 
relations between the countries.

From the beginning of the transition to independence, His 
Highness the Aga Khan, the forty-ninth hereditary Imam of 
the Ismaili Muslims, has been active in supporting develop-
ment in the Tajik Pamirs. In the tradition of service in inter-
national affairs, the Aga Khan has provided development as-
sistance to Tajikistan through the Aga Khan Foundation (AKF) 
and the Aga Khan Development Network. (See pages 120-121 
for a description of the activities and accomplishments of the 
AKF Mountain Societies Development Support Programme.)

The rise of Islam in the region corresponds with a fall in pork 
production and consumption, as well as with a decrease in 
the hunting of wild boars in Tajikistan and Kyrgyzstan. As a 
result, the wild boar population has increased. The consump-
tion of alcohol also appears to be falling, but no reliable sta-
tistics are available to confirm this impression.

Since independence, the Central Asian states have begun to 
reassert their identities, drawing upon the indigenous cul-
tures that had often been overlooked during the previous era. 
Families have always been an important part of social net-
works in the region, and with the end of Soviet support have 
taken a major role in supporting children and the elderly. The 
role of families is often underestimated, but is crucial in a 
culture where social security is a private responsibility.

The lack of resources has led mountain communities to re-
sume traditional practices or to adapt modern ideas to the 
resources available. Energy shortages have limited the oppor-

Sulaiman-Too Sacred Mountain in Osh, Kyrgyzstan
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tunities for food-processing, for example, and the mechanical 
solutions are too expensive, so some mountain communities 
have tried to re-establish water mills. In the Soviet era, there 
was no demand for the animal hides and wood-carving prod-
ucts traditionally made in the mountains, and the skills in 
those traditional crafts significantly diminished. Now, how-
ever, with the new market opportunities and the growth of 
tourism in the region, the traditional mountain crafts are ex-
periencing a resurgence, and some communities are special-
izing in traditional crafts.

Traditional music of enormous diversity has long been an 
integral part of life in Tajikistan and Kyrgyzstan, and with 
independence only became more important and more diverse. 
These countries’ music incorporates a range of instruments 
from the simple and traditional to the electronic, and shows 
little influence from western sources. The Aga Khan supports 
the further development and dissemination of music tradi-
tions through programmes at the University of Central Asia.

The recently deceased Kyrgyz writer and philosopher, Chingiz 
Aitmatov, was a Central Asian cultural hero whose work was 
translated into more than 150 languages. His evocative de-
scriptions of the mountain environment and his advocacy for 
mountain ecosystem conservation brought attention to the is-
sue, and his career demonstrates how one man can influence 
an entire region through his cultural contributions.

After independence, the exodus of Russians and Europeans 
from Kyrgyzstan and Tajikistan changed the proportions of 
the countries’ populations in terms of national ethnicity: with 
fewer outsiders, higher percentages of the populations are 
Kyrgyz or Tajik. A related factor – place of origin as distinct 
from ethnicity – affects personal lives and politics throughout 
the region. North–south and east–west differences are quite 
pronounced in Tajikistan but geographic divisions are also 
important in Kyrgyzstan. The exploitation of these place-of-
origin differences can lead to political and social unrest and 
conflict. The increasing number of Chinese workers in both 
countries may create antipathy among residents due to labor 
competition, wage inequalities and cultural differences.

Russian remains the international language of Central Asia, 
and in Kyrgyzstan – where the links to Russian investments 
are historically stronger – the Russian language remains 
well known in both metropolitan and rural areas. Russian 
was common in Tajikistan 20 years ago, but now, because 
of the stronger national identity and legislative requirements 
regarding national language, Russian is fading away. But 
Russia is the main receiving country for Tajik migrants, and 
Russian is the language of regional meetings, and Russian 
language skills are therefore still important to many people in 
Tajikistan. At the same time, the Chinese language is becom-
ing more popular among students and traders who plan to 
develop business connections or participate in China-linked 
trade, mining and energy projects in Central Asia.

Soviet environmental legacies and 
emerging conditions

The trends discussed in the previous section all have a bearing 
on the environmental, economic and social conditions in Central 
Asia, as do the environmental legacies left by the Soviets. This 
section is not an exhaustive assessment of those legacies, but 
rather a consideration of the more visible and pressing concerns 
of public and private interest. The institutional and governance 
aspects of sustainable mountain development, discussed in the 
next section, fit within the context of the trends and the legacies. 
Abandoned mines, hazardous industrial waste sites and mine 
tailings – mostly legacies of the Soviet period – continue to be a 
major environmental concern for the mountain areas of Central 
Asia. Although their reserves are not large in modern terms, Kyr-
gyzstan and Tajikistan were among the pioneers in developing 
the uranium mining sector. When the Soviets left, they simply 
abandoned the mines and tailings with no remediation. These 
hazardous sites remain obstacles to sustainable development, 
environmental protection and population security in the region. 
Abandoned and active mining sites and metallurgy industries 
cause environmental problems in the Altai Mountains of Kazakh-
stan and in the Irtysh River basin, where the country's mining 
sector was born in the eighteenth century. 

The cost of remediation is prohibitive for the countries, and in 
the absence of legislation or financial resources to undertake 
the task, Kyrgyzstan and Tajikistan have no remediation plans 
in place, but are looking to international partners for assistance. 
Abandoned mining sites pose as much or more danger to neigh-
bours in the event of a flood or other mine failure, and regional 
cooperation is one prospective solution. Russia is participating in 
negotiations and may commit to helping resolve the problems.

In Kyrgyzstan, abandoned uranium tailings are a national priority 
both politically and environmentally, but because of the scale of 
the problem the resources needed are overwhelming, no progress 
has been made. Continued efforts at cooperation with Russia and 
the other Central Asian countries is a promising path, as is the 
prospect of private sector involvement. Private firms may be in-
terested in reopening some mines or in re-mining some tailings.

The independence era has seen a dramatic reduction in water 
pollution as a result of changes in industrial practices and the 
ending of some industrial and mining operations. In Kyrgyzstan, 
for example, the production of animal skins no longer employs 
the toxic chemicals that killed almost all the fish in some areas, 
and fish stocks in rivers are slowly recovering as a result of the 
changes in business operations and land use. Similarly, the wa-
ter quality in Lake Issyk-Kul is improving as a result of reductions 
in fertilizer use because the agricultural runoff no longer carries 
away high levels of chemical residues. Currently, illegal fishing, 
overfishing and invasive species are the main threats to the Lake 
Issyk-Kul ecosystem.

Another positive environmental development in the independ-
ence era is the expansion of protected areas in the mountains – a 
doubling in the size of the total area protected in Tajikistan and 
Kyrgyzstan – and the application of particular types of protec-
tion, such as buffer zones and corridors, to local circumstances. 
Currently, all the countries of Central Asia protect their moun-
tain ecosystems relatively well through regulations and the 
maintenance of protected areas. Where the Soviets maintained 
strict nature reserves that excluded visitors, the new states – 
underfunded and with less experience – are developing national 
parks, a new concept in the region, and one in keeping with the 
spirit of Rio and the Aichi targets. They are also creating reserves 
for special purposes such as watershed protection, forestry or 
regulated hunting reserves without necessarily restricting access 
for recreation or other compatible uses.
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Over the past decade, the border mountain regions have seen 
the development of joint parks and other biodiversity initia-
tives. In the Altai Mountains, Russia and Kazakhstan cooperate 
on forest fire and wildlife protection and on ecotourism, and in 
the Western Tien Shan, Kazakhstan, Uzbekistan and Kyrgyzstan 
maintain a joint park that is nominated for UNESCO World Herit-
age designation. Afghanistan, Tajikistan, China and Pakistan are 
working on plans for a project in the Wakhan Corridor.

In the Soviet era, the state owned the forests and managed the 
planting programmes, and used afforestation primarily for river 
bank and slope protection. Now, individual planting programmes 
are investments in the economic and environmental future and 

are targeted to a range of specific applications – visual amenity 
benefits, timber or fuel, for example. Forest managers assist in 
the natural regeneration of forests, and, on the premise that the 
community cares more than the central government, communi-
ties are now managing local nut forests.

In some ways, water protection in the Soviet era was better, 
particularly in the exclusion of riparian areas from any other 
uses. Now, the absence of controls and the diversity of land 
uses have meant less protection. Water resources have be-
come more vulnerable to physical use and damage, and the 
associated ecosystem services have diminished. 
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Institutions and governance in
sustainable mountain development

The period of glasnost and perestroika started by Mikhail 
Gorbachev near the end of Soviet era raised public awareness 
about the environment and led to the strengthening of en-
vironmental institutions and legislation. After independence 
Central Asian governments were quick to develop national 
action plans, programmes and strategies on environmental 
protection in general, as well as on specific environmental 
issues such as climate change, desertification, biodiversity, 
persistent organic pollutants and others. All the countries of 
Central Asia are signatories to the three Rio Conventions: the 
UN Framework Convention on Climate Change, the Conven-
tion on Biological Diversity and the UN Convention on Com-
bating Desertification. In addition, numerous multilateral and 
regional environmental agreements have been signed or rati-
fied. The countries have taken different development paths, 
and their strategies and approaches to sustainable mountain 
ecosystem management have developed differently.

The key regional player in water and environmental coopera-
tion is the International Fund for Saving the Aral Sea, an or-
ganization that deals with environmental and socio-economic 
challenges of the Aral Sea basin through its Aral Sea Basin 
Programme. Funded by international donors and by the Cen-
tral Asia states, the Programme works on climate change, 
natural disasters in the mountains and watershed protection, 
among numerous other issues. Some ongoing projects in the 
mountains not directly linked to the Programme are contrib-
uting to its implementation.  

The Interstate Commission for Sustainable Development (ICSD) 
was established in 1993 to assess regional environmental con-
ditions and to coordinate the planning and implementation 
of environmental and sustainable development programmes. 
In 2008, the ICSD supported the initiative of Kyrgyzstan and 
Tajikistan to establish the Regional Mountain Centre of Cen-
tral Asia (RMCСA) with headquarters in Bishkek. The RMCCA 
promotes cooperation in the Central Asia region for mountain 
ecosystems conservation and the sustainable use of natural re-
sources, and works to improve the socio-economic conditions 
in mountain areas by providing policy support and by promot-
ing cooperation with other mountain regions. The Regional 
Environmental Centre of Central Asia (RECCA) is implementing 
the Payment for Ecosystem Services (PES) project with Swiss 
support in the tourist and agricultural areas in the mountains 
of Issyk-Kul Province of Kyrgyzstan. 

Kyrgyzstan began to attract the attention of the international 
community to mountain development in 1998, and successful-
ly advocated for the UN declaration of the International Year 
of Mountains in 2002, which culminated with the Bishkek 
Global Mountain Summit. The Summit concluded with the 
formation of the Bishkek Mountain Platform, and reinforced 
the International Partnership for Sustainable Development in 
Mountain Regions (known as the ”Mountain Partnership”). 
The Food and Agriculture Organization of the United Nations 
offer to host the Secretariat was welcomed, and since its es-
tablishment, the Mountain Partnership Secretariat has been 
advocating for an integrated approach to sustainable devel-
opment in the world’s mountain regions. In 1998, Kyrgyzstan 
established the National Centre for Mountain Regions Devel-
opment (NCMRD), which is responsible for coordination and 
formulation of national policy on mountains. In 2003, the 
International Information and Education Centre for mountain 
states was established under the NCMRD. The Kyrgyz Agency 
for Rural Investments has played a major role in supporting 
rural infrastructure and business initiatives in the mountain 
villages across the country.

Tajikistan focused its attention on regional freshwater re-
sources and glaciers, and conducted numerous regional and 
national activities highlighting the importance and crucial 
role of Central Asia mountains as water towers. Kazakhstan 
has recently established the Regional Centre on Glaciology 
under UNESCO auspices to promote the exchange of scien-
tific knowledge and popular information about conditions of 
mountain glaciers across the region, and also established the 
Regional Centre for Disaster Response and Risk Reduction.

The high level of poverty together with the growing vulner-
ability of the ecosystems affected by the unsustainable use of 
natural resources by local communities demanded urgent in-
terventions. In 2000 the Government of Switzerland launched 
the Central Asian Mountain Partnership (CAMP) initiative in 
Kyrgyzstan, Tajikistan and Kazakhstan with an aim to pro-
mote sustainable mountain development. In a shift from 
waiting to acting, civil society started to participate in the 
development process. In 2002, at the initiative of civil society 
and NGOs, and with support of the Swiss Agency for Develop-
ment and Cooperation, the new programme was launched as 
an association of rural communities that would exchange in-
formation, knowledge and experience to foster participation 
in solving common local problems. In 2003, the Alliance of 
Central Asian mountain communities (AGOCA) was formally 
created and registered in Kyrgyzstan. The overall goal of the 
organization is to assist in the sustainable development of 

Central Asian mountain regions and thereby contribute to the 
improvement of local living standards.

Mountain-focused NGOs involve various levels of stakehold-
ers from central governments to village institutions and the 
general public. They often communicate "mountain voices", 
advocate for interactive and open processes of policy formula-
tion and act to bridge any gaps between new legislation and 
strategies and the realities in mountain communities. Another 
category of civil society organizations – mountain associa-
tions – are working with young people and hikers to promote 
mountain environmental knowledge, to clean up garbage and 
to cultivate responsible outdoor traditions. Finally, private and 
public foundations such as the Aga Khan Development Net-
work have contributed to integrated mountain development.

The Regional Environmental Action Plan (REAP) approved in 
2001 by all Central Asian states treats mountain ecosystems 
as regional environmental priorities. The Framework Conven-
tion on Environmental Protection and Sustainable Develop-
ment of Central Asia, adopted in November 2006, is aiming 
to strengthen regional environmental cooperation in five 
priority areas: air pollution, water pollution, land degrada-
tion, waste management and mountain ecosystem degrada-
tion. Kyrgyzstan, Tajikistan and Turkmenistan have signed 
the Convention. The Central Asian Sub-Regional Strategy for 
Sustainable Development, drafted In 2007–2008, is now be-
ing considered by the countries. In general, however, the pro-
gress on the implementation of all these regional agreements 
has been rather slow.

National strategies, programmes and action plans on biodi-
versity, land management, climate change, natural disasters 
and the environment all mention the role of mountain re-
gions, but often do not include adequate and realistic finan-
cial provisions. They also underestimate the implementation 
capacities at the local level and the cross-border importance 
of mountain ecosystems and services. The Global Environ-
ment Facility has recently supported national exercises on 
improving the linkages between finance mechanisms and re-
gional capacity-building and the action plans associated with 
the Rio conventions. Mountain development would benefit 
from an elaboration of more specific actions, from sufficient 
resourcing of these actions and from synergies with devel-
opment projects in tourism, trade and commerce, roads and 
agriculture. New opportunities in climate change and renew-
able energy finance, support for watershed protection, and 
biodiversity benefit sharing and PES are among the emerging 
funding prospects.

With the launch of a mountain partnership in Central Asia, 
Kyrgyzstan, Tajikistan and Kazakhstan prepared national 
sustainable mountain development strategies and a regional 
strategy, but the shortage of resources over the last decade 
resulted in poor implementation, especially at the local level. 
Environmental institutions or scientific groups often designed 
and implemented these strategies, while the key stakeholders 
in agriculture, water, energy and others remained preoccu-
pied with their own development priorities. Most economic, 
social and environmental development strategies in the years 
of independence focused on densely populated, industrial or 
agricultural regions, and failed to consider the specific circum-
stances of the mountain communities. The growing number 
of obligations under multilateral environmental agreements 
and national legislation were not matched by an increase in 
institutional capacity and financing priorities. The deteriora-
tion of management and enforcement capacities at both the 
central and local levels further constrained implementation. 
Stakeholder responses to new mining, water, forestry and 
pasture programmes and strategies varied from support to 
strong opposition. 

New laws at the beginning of 2000 moved Kyrgyzstan toward 
a decentralized government with specific attention devoted 
to mountain areas. The Law of the Kyrgyz Republic on moun-
tain territories was approved in 2002, and the Kyrgyz Govern-
ment Decree on state support to the population living and 
working in high-altitude areas, in 2007. These laws provide 
salary and pension increments, as well as financial support 
for mountain schools, hospitals and infrastructure improve-
ments. Kyrgyzstan leads Central Asia in developing decen-
tralized governance, and offers new opportunities through 
legislation on the use of natural resources in such key sectors 
as pastures and forests.
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Monitoring and research 

Environmental monitoring and research provide an essential 
base for sustainable mountain development. The collection 
and analysis of hydrometeorological observations enable the 
weather and climate forecasting that benefits farmers and that 
supports disaster risk reduction. The monitoring of glaciers and 
permafrost tracks the progression of climate change, and helps 
scientists predict the downstream implications of a changing 
mountain environment. Research and conservation related to 
biodiversity and land resources help ensure the continuing provi-
sion of valuable ecosystem services. And geologic and seismic 
research encourage the development of mineral resources and 
lessen the potential impacts of natural disasters.

Arguably, much of the baseline information for current environ-
mental research in the Pamir mountains comes from an ironic 
source – the search for Bigfoot. Rampant speculation in the 
1960s regarding the existence of Bigfoot led scientists, under 
the guidance of K. Stanukovich, to advocate successfully for an 
expedition of discovery in the Pamirs. The ensuing research un-
covered no credible evidence of the elusive Bigfoot, but it did 
establish a significant base of knowledge related to botany and 
physical geography, and considerably advanced environmental 
knowledge in the region.

Hydrometeorology

During the Soviet era, meteorological monitoring received ex-
tensive support from the state and was an important aspect of 
environmental planning across Central Asia. The Soviet hydro-
meteorological service was strategically important, but its high 
level of staffing and funding were beyond the means of the new 
countries, and over the past 20 years, the quality of the stations 
and the equipment has declined sharply, and the vast majority 
of former monitoring sites are in a state of neglect. This is due in 
part to the failure of the newly independent states to recognize 
the importance of meteorological forecasting and data and to 
ensure that environmental monitoring remained a priority on the 
national agenda. The high costs of maintaining and servicing 
weather monitoring stations, particularly in mountain countries, 
also contributed to the decline in investment in meteorological 
services. 

Over the past decade, attitudes and perceptions have started to 
change in this regard, with both governments and international 
donors such as the World Bank, the United States Agency for In-
ternational Development and the Swiss Development Coopera-

tion recognizing the benefits of having reliable weather forecast-
ing systems in place across the region. The role and impact of the 
weather on agriculture, notably crop production, is one aspect 
that has captured the attention of many governments in Central 
Asia. Equipped during Soviet times to monitor the surrounding 
vegetation and land, the agrometeorological stations proved 
extremely useful for the forecasting of summer grass growth 
and the conditions of pastures for grazing. The benefits of this 
agricultural meteorology are once again being recognized, and 
investment in the necessary infrastructure should be encour-
aged. Seasonal weather forecasting – the prediction of weather 
patterns for the coming months – is a particular challenge and 
requires further improvement. 

The replacement of manual monitoring with modern technology 
and the corresponding reduction in the reliance on human la-
bour are other important trends in meteorological observation in 
the region. These developments permit more efficient and con-
sistent monitoring of weather conditions in remote and inhospi-
table mountain areas, but local institutions have often greeted 
the introduction of new technologies with distrust. This situation 
is changing and automatic weather stations are being integrat-
ed into daily operations. The monitoring equipment provided by 
donors is often specific to the country of origin, and requires 
specialized training as the technology varies across the region. A 
more coordinated approach by donors is needed in this regard. 

Ice, snow and permafrost

During the Soviet era, the high mountains of Central Asia were 
home to many glacier monitoring sites, two of which – in Kazakh-
stan and Kyrgyzstan – were of global importance. Most of these 
stations ceased operation in the post-Soviet period, and only the 
major glacier observation site in Kazakhstan at Tuyksu glacier re-
mains active, albeit in an outdated and underfunded state.

Glaciers have, however, become a hot political topic over the 
past few years, with heads of national governments and donors 
increasingly highlighting the melting of glaciers as a conse-
quence and indicator of climate change. Central Asia’s glaciers, 
some of which are the largest in the Eurasia, are also proving to 
be popular tourist attractions, putting glaciers and their protec-
tion back on the national agenda. 

All of the Central Asia countries with glaciers (Kazakhstan, Kyr-
gyzstan, Tajikistan and Uzbekistan) are in the process of compil-
ing glacier inventories through a combination of field research 
and satellite imagery. Given that the last such assessment was 
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Meteorological stations

Glacial monitoring sites

done in the 1970s, this is a timely development. Since 2005, in-
ternational donors have established several new glacier moni-
toring sites. One site – established with with Czech support near 
Bishkek at Adegyne glacier – is helping in early warning of po-
tentially devastating glacial lake outbursts. In addition, German 
support and the participation of the Central Asian Institute for 
Applied Geosciences and the German Research Center for Geo-
sciences established a site on Enylchek, the largest glacier in Kyr-
gyzstan, as a multi-purpose science complex equipped to meas-

ure not only glacier activity, but also weather patterns, mountain 
lakes, paleoclimate and even the movement of tectonic plates. 

The methodology and approach to glacier monitoring has 
changed significantly since the end of Soviet rule, bringing both 
benefits and drawbacks for the region. On the plus side, there is 
now a greater involvement of local scientists in glacier monitor-
ing activities, as opposed to the dominant involvement of ex-
perts from the central institutions in Moscow or Tashkent. On 
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the downside, the growing autonomy of countries within Cen-
tral Asia has led to a diverse array of glacier monitoring and 
assessment methodologies and a subsequent lack of regional 
coordination and compatibility. In an attempt to overcome this 
problem, the long-standing glacier monitoring center in Kazakh-
stan, in collaboration with UNESCO, is starting to hold regional 
glacier-focused conferences to encourage better regional coor-
dination. Kazakhstan and UNESCO have recently established a 
regional glacier centre in Almaty. 

In response to the increasing impacts of climate change, a num-
ber of global researchers are heading to Central Asia to under-
take ice-drilling and glacier measurement activities, a practice 
the Soviet authorities never extensively pursued. With the use of 
advanced technology, scientific researchers are now able to drill 
down to depths of 1 000 metres and are developing a deeper 
understanding of the impact of climate change on the region’s 
glaciers. High levels of competition between the various glacier 
research groups is, however, a persistent problem. The limited 
exchange of information can result in a repetition of activities 
and be detrimental to the development of effective measures. 

In the Soviet period, snow researchers placed gauges in the 
mountains, and using helicopters, calculated accurate meas-
urements of water equivalency from annual snowfall. With the 
withdrawal of Soviet support, these procedures proved to be too 
expensive to continue. Recent attempts to replace the earlier 
programme with satellite observations are promising, but the 
new approach needs more testing, and a 20-year gap in observa-
tions remains. Soviet-era meteorological stations with a focus on 
snow research are still in service, and continue to take manual 
measurements and to provide avalanche risk analysis and warn-
ings crucial to local decision-making. Researchers have made 
initial efforts to automate the system of snow measurements, 
but the new methods are unproven.

Kazakhstan operates a special laboratory for permafrost moni-
toring and a research site with a dozen thermometric wells up 
to 300 metres deep, and advises important economic sectors of 
their findings. This laboratory does not have the same capacity 
as in the Soviet period, but it delivers useful information. It con-
ducted permafrost research at several sites in the central regions 
of Kyrgyzstan and Tajikistan in the 1970s and 1980s. A renewed 
focus on permafrost research can assist in the development of 
mining and roads, rails and other infrastructure.

Biodiversity and land resources 

In Central Asia, mountain biodiversity conservation is carried out 
in three key ways – through the upkeep of botanical gardens, 
animal reserves and nurseries; in specially designated wild na-
ture conservation sites; and through nature parks and reserves. 
These efforts are usually funded by both national institutions and 
through international projects and bilateral cooperation channels. 
The Pamir botanical garden near the Tajik town of Khorog is one 
of the highest botanical gardens in the world (at an elevation of  
2 000 metres), and is now a popular tourist destination. Dimin-
ished funding and local capacity, however, have resulted in a de-
cline in the maintenance levels of many of the region’s botanical 
gardens and natural parks. Similarly, small mountain research 
centres have virtually disappeared over the past 20 years, mainly 
as a result of privatization or poor budget management.

Nature parks and reserves have generally been retained and pro-
tected throughout the independence era, with many flora and 
fauna conservation programmes being carried out by scientific 
and public institutions across the region. While this is a welcome 
development, these programmes are becoming outdated and 
should be reassessed to account for modern trends and challeng-
es such as climate change and an increase in invasive species. 
Inventories of mountain forest areas should also be carried out 
in a more systematic way, especially given that forest protection 
also directly benefits lowland areas. Kyrgyzstan, with the help of 
the Swiss government, is the only Central Asian country to have 
completed an up-to-date inventory of mountain forests, and of-
fers hope that other countries will do the same. On the positive 
side, heightened global awareness and interest in the region’s 
snow leopard and other endangered species has led to an in-
crease in state and donor funding for biodiversity conservation. 

Local authorities are starting to take more control over what 
was a poorly monitored and unregulated system of land use and 
conservation. In the immediate aftermath of independence, a 
chaotic period of illegal land grabbing ensued, and the central 
authorities were unable to determine how the land was used. 
Over the past five–ten years, governments and donors have be-
gun to pay more attention to ensuring that land is used sustain-
ably and to investing in systems to register lands, and to monitor 
soil erosion and the quality of crop production. Up-to-date soil 
inventories do not exist in the region, but steps to improve this 
system are welcome, despite the slow level of progress so far.

Since 2000, a new focus on biodiversity research employs 
sophisticated techniques to link species population numbers 
across borders. The results of this research are used to regulate 

hunting and to improve biodiversity protection in the region. 
In addition to this effort, the World Wildlife Fund is promoting 
the development of maps of ecological networks and migra-
tion corridors, and is working to establish buffer zones to limit 
disturbances from human activity.

Finally, governments in Central Asia are looking to follow the 
lead of the United Kingdom and other countries in formally 
evaluating the monetary value of national ecosystems and their 
benefits. This kind of assessment will help in determining how 
much should be invested in nature protection initiatives and may 
encourage further funding. If mountain regions can prove both 
the value and critical importance of their existence, downstream 
countries may also be encouraged to invest in highland areas. 
These activities are in line with the Nagoya Protocol and are 
beneficial in ensuring that the genetic resources of countries are 
valued, recognized and invested in accordingly.

Geological survey and seismology

State-funded geological research during the Soviet era identi-
fied deposits of various precious minerals in significant quanti-
ties across Central Asia. Under Soviet rule, however, only a 
small number of mining facilities, notably in Kyrgyzstan and 
Tajikistan, were given the green light to exploit the sites. In 
Kyrgyzstan the private sector is now taking over geological re-
search and developing the country’s mining sector. The nature 
of the private geological research is proving to be more de-
tailed than in Soviet times and more oriented towards attract-
ing global interest to Kyrgyzstan’s mining sector. In contrast, 
Tajikistan – despite being on the path to a market economy 
and democratic reforms – has not yet encouraged private or 
foreign investment in the country’s mining sector, and its geo-
logical research remains under-developed and lacking capac-
ity. Kyrgyzstan provided its skilled labour force with incentives 
to stay in the geological research and mining sector, but many 
skilled workers from Tajikistan have left the country in search 
of better pay and working conditions. 

The infrastructure, resources and facilities needed for seismic re-
search have largely remained in place in Central Asia. But although 
the equipment and technology has undergone a degree of mod-
ernization, the results of seismic research remain disconnected 
from practical implications for community facilities such as hous-
ing. Business development plans still need to take into account the 
potential consequences of seismic activity. (See pages 116-117 for 
recent developments in seismic research in the region.)

The governments of Central Asia are increasingly better equipped 
to manage emergency situations. In the wake of the devastating 
tsunami that struck Japan in March 2011, however, and the nu-
clear crisis which ensued at the Fukushima nuclear plant, Central 
Asian countries need to review the security of their industrial 
facilities. Given that the region is at particular risk from flash 
flooding, earthquakes and landslides, measures to prevent ac-
cidents involving industrial facilities such as mines (and tailings), 
dams and power plants should be put in place. 

Other mountain research

The Soviets conducted high-level research in fundamental phys-
ics and solar energy in the mountains of Central Asia. This re-
search, which focused on high-energy particles in cosmic rays, 
was reduced after 1991, but Russian and other international 
interest in the work has given rise to the possibility of restart-
ing the research by renewing the existing facilities and install-
ing new equipment. The Soviets also employed high-elevation 
telescopes in Central Asia observatories, and these facilities are 
still in use for satellite tracking, and for astronomy.

The research started by the Soviets on the health effects associ-
ated with life at high elevations has expanded to include inter-
national scientists who participate with Central Asian colleagues 
on joint efforts, the results of which are now more widely shared 
in the scientific community.
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2. Case studies:
Progress, changes and lessons learned

he problems constraining sustainable mountain devel-
opment are formidable, among them: environmental 
challenges and poor natural resource management; 
limited infrastructure and local development opportuni-
ties; poor economic performance and governance inef-

ficiencies; poverty; and the erosion of education. The demand and 
the will to tackle these problems are on the rise and are genuine. 
Some demands have roots in the previous high standards and levels 
of education, security, energy and food sufficiency. 

Over the past 20 years the Central Asian mountains have ben-
efited from numerous sustainable development projects and 
initiatives. The sponsors and participants have included gov-

ernments, international organizations, NGOs – both global and 
local – and educational and scientific institutions. This part of 
the report presents excerpts from case studies on selected sus-
tainable development projects in the region. The cases are a se-
lection of stories outlining the progress, challenges and lessons 
learned on the path towards sustainable mountain development 
in Central Asia. Individual cases demonstrate how the environ-
mental, social and economic aspects of sustainability connect 
and overlap, and taken together the cases show the progress 
made in the mountains in this critical period of adjustment. The 
case study projects typically relate to one or more of the trends 
discussed in Part 1.

T

The network aimed at promoting sustainable development in the 
mountainous regions of Central Asia, and soon spun off succes-
sor organizations – CAMP Alatoo in Kyrgyzstan, CAMP Kuhiston 
in Tajikistan and CAMP Consulting in Kazakhstan, all part of the 
CAMP network. These newly established agencies faced the im-
mediate challenge of strengthening their own capacity and se-
curing institutional stability. 

Civil society in Central Asia has developed significantly since 1991. 
A more open and enabling environment, and the urgent need to 
plug gaps in social services left by the withdrawal of state support, 
have led to the mushrooming of civil society organizations (CSOs). 
In Tajikistan, for example, by 2011 the number of CSOs exceeded 
2 000, up from 150 operating in the mid-1990s. In Kyrgyzstan, the 
number of civil society organizations exceeds 8 000. Governments 
accept the role and contribution of CSOs to democratic transfor-
mation and socio-economic development. 

The institutional growth for the CAMP agencies took place in par-
allel with the formation and growth of local institutions support-
ed under the programme: the Territorial Public Self-governance 
bodies (TPSs) at the village level, and the Alliance of Mountain 
Communities of Central Asia and the Mountain Villages Partner-
ship and Development Foundation at the regional level. Thanks 
to successful partnerships, the geographical focus of projects has 
been expanded and sustainability ensured. The projects on energy 
efficiency, pasture management and local risk management have 

Networks

Three of the case study projects demonstrate the benefits of 
networking among groups working on mountain sustainable de-
velopment – the Central Asian Mountain Partnership network, 
the Alliance of Central Asian Mountain Communities experience 
exchange and the Interstate Commission on Sustainable Devel-
opment in Central Asia.

The Central Asian Mountain Partnership network

The Central Asian Mountain Partnership (CAMP) focuses on in-
stitutional development for civil society organizations:

Started with action-oriented research and baseline studies in 
three Central Asian countries, CAMP consisted of small-scale 
projects on natural resource management; livelihood and village 
development; community mobilization; and the introduction 
of participatory mechanisms. This initial work was undertaken 
jointly with the Centre for Development and Environment sup-
ported by the Swiss Agency for Development and Cooperation. 
This project became especially relevant in the wake of the year 
2002, which was declared the International Year of Mountains 
by the United Nations. At that time Central Asian states received 
a rare opportunity to attract the world's attention to the prob-
lems of rural people living in mountain areas.

Community members discussing rural development plans 
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been implemented in all three countries. As the CAMP agencies 
evolved in different specializations, some difficulties in coopera-
tion arose. Currently, CAMP Consulting in Kazakhstan focuses on 
felt products, CAMP Kuhiston in Tajikistan is strong in disaster 
management and CAMP Alatoo in Kyrgyzstan focuses on pastures 
and mountain development in general.

The main outcome of the CAMP network effort is seen in the lo-
cal capacity-building for integrated management of the natural 
resource base. Capacity-building efforts including the well-known 
training modules such as “Learning for Sustainability - L4S” 
helped to introduce participatory management and partnership 
principles, thus empowering local communities and fostering a 
new generation of local leadership and community-based insti-
tutions safeguarding environmental sustainability in conjunction 
with economic profit. 

The L4S module is based on the approach developed by the Centre 
for Development and Environment of Bern University and adapted 
for local conditions by CAMP Alatoo and CAMP Kuhiston. This ap-
proach promotes group learning on priority topics related to sus-
tainable development: sustainable pasture management, water 
resources management, integrated local risk management, energy 
efficiency, conflict over natural resources and others. 

The programme mobilized local communities to take ownership of 
their own destinies instead of maintaining a passive, anticipatory 
position. As the CAMP network interventions are guided by the 
integrated and holistic approach to local development, many of 
initiatives have been replicated and scaled up by others. 

Eleven years of institutional sustenance also demonstrates the 
growth in terms of local capacity and leadership. The geographic 
focus for the CAMP projects and programmes and their high degree 
of relevance and responsiveness to local needs have been built on 
strong linkages with mountain communities. The annual CAMP 
forum networking events provide opportunities for sharing experi-
ences and fostering dialogue between the concerned stakeholders 
and the general public. The 2004 CAMP forum focused on "Social 
mobilization and village development"; in 2005, "The role of local 
self-governance in sustainable development"; in 2006, "Strategies 
for sustainable energy use in villages"; in 2007, "Cooperation with 
state structures at the local community level"; in 2008, "Mountain 
communities and business – dialogue and cooperation"; in 2009, 
"Labour migration – facing challenges and opportunities"; in 2010, 
"Central Asian mountain communities and climate change – call to 
action"; and in 2011, " Mountain Green product  – challenges and 
opportunities for mountain communities of Central Asia". About 100 
participants attended each forum. These forums bring forward the 
voices of mountain communities to the national and regional levels 
and show the importance of working together for a common goal.

Setting up a Kyrgyz yurt at a summer pasture 

Experience exchange: The Alliance of Central 
Asian Mountain Communities

The Alliance of Central Asian Mountain Communities (AGOCA) 
was founded in 2003 with the overall goal of assisting in the 
sustainable development in the Central Asian mountains. The 
AGOCA approach to its goal entails training and the exchange 
of information and experiences:

At the foundation of the Alliance, 10 pilot villages were selected 
from three countries – Kyrgyzstan, Tajikistan and Kazakhstan – 
to develop the AGOCA mission. The main expectations of the 
communities was that AGOCA provide updated mountain-re-
lated information to its members as well as regular exchange-
of-experience visits among the villages and countries. Today, 
AGOCA is active in 40 villages. 

Since 2003 AGOCA has carried out practical and theoretical 
workshops and training in such areas as:

• Solar cabinets for cooking
• Processing of dairy products at home 
• Willow-twining
• Wool processing
• Microfinance
• Energy efficiency

To date, more than 2 500 villagers have participated in AGOCA 
training and have acquired skills and knowledge that enhance 
their capacity and increase their opportunities. From 2003 to 
2009, twice-annual national meetings in the three countries fo-
cused on the exchange of communities’ experiences and discus-

sions of realized projects and plans for the coming year. Mem-
bers who attend the exchange-of-experience visits pay only their 
transportation costs one way, while AGOCA covers the other 
way and the hosts provide meals and lodging. 

The annual AGOCA Conference, rotated among the member coun-
tries, serves as a general assembly meeting of AGOCA members 
and Territorial Public Self-governance bodies, and is the Alliance’s 
main decision-making body. Thanks to AGOCA training, the lead-
ers of the TPSs have won a high degree of respect in their commu-
nities: four have become deputies in local self-governments and 
two have become heads of their villages.

The publishing of White Books – collections of successfully real-
ized AGOCA projects in Kyrgyzstan, Tajikistan and Kazakhstan 
– was a significant achievement. With the aim of broader dis-
semination of good practices among our villages and abroad, 
the White Books were published from 2004 to 2007 in five 
languages: Kyrgyz, Tajik, Kazakh, Russian and English. Once a 
year AGOCA also publishes its own magazine in the five AGOCA 
languages. Distributed through AGOCA members and partner 
organizations to all the countries of Central Asia, AGOCA maga-
zine covers projects from planning to implementation, and in-
cludes recommendations and lessons learned.

In 2011, AGOCA founded the Kyrgyz language newspaper Ayil 
Demi (Spirit of the Village) with a circulation of 5 000. The 
newspaper covers the development issues of mountain com-
munities in Kyrgyzstan and provides a platform to express their 
needs, thoughts and good practices.

Villagers checking their harvest



102 103

The Interstate Commission on Sustainable
Development in Central Asia

The Interstate Commission on Sustainable Development in Cen-
tral Asia (ICSD) was established in 1994 and coordinates and 
manages regional cooperation in environmental protection and 
sustainable development in Central Asia. The Commission con-
sists of representatives from environmental ministries and agen-
cies, and ministries of economy and science. A similar Commis-
sion dealing with water issues is composed of representatives of 
water ministries. The Commission allows participation of civil so-
ciety organizations as observers and cooperates with the youth 
environmental network of Central Asia: 

The Sustainable Development Commission was instrumental 
in developing the Regional Environmental Action Plan (2001), 
which targets air pollution, water resources, land degradation, 
mountain ecosystems and waste management. Over the last 
decade, the Commission produced themed reports on emerging 
environmental and development issues such as renewable en-
ergy, sound chemicals management, atmospheric brown cloud 
and stability of mountain lakes, and provided inputs to the Glob-
al Environment Outlooks 4 and 5. In 2009, the ICSD produced 

a draft regional strategy on adaptation to climate change. The 
initiative "Green Bridge", which aims to promote the partner-
ship among Europe, Asia and the Pacific, was also facilitated and 
supported by the Commission. 

The Commission has provided substantial inputs to the develop-
ment of the "Framework Convention on Environmental Protection 
for Sustainable Development of Central Asia", which was endorsed 
in 2006. Prolonged procedures in Kazakhstan and Uzbekistan, 
however, have prevented this Convention from coming into effect. 
In 2007–2008, the Commission formulated a "Sub-Regional Strat-
egy on Sustainable Development of Central Asia", which is pend-
ing approval. Both documents highlight the role of mountain areas 
as regionally important providers of ecosystem goods and services.

The ICSD supported the initiative of Kyrgyzstan and Tajikistan 
to establish the Regional Mountain Centre of Central Asia in 
Bishkek in 2007. This initiative promotes cooperation for moun-
tain ecosystems conservation, sustainable use and improved so-
cio-economic conditions of the mountain people. The significant 
continuous dependency of the Commission's activities on exter-
nal funding, however, created financial vulnerability. Currently, 
new funding mechanisms are being discussed. 

ICSD meeting, Bishkek, Kyrgyzstan, June 2007 Yapshorv and Roshkorv villages, Bartang Valley, Tajikistan



104 105

Food, biodiversity and land
management 

The first case in this group of four is a kitchen garden project 
from Kyrgyzstan. The next two cases consider pasture manage-
ment in the mountains. The first pasture project, also located in 
Kyrgyzstan, takes a community-based natural resources manage-
ment approach, and works at the watershed level. The second is 
a cross-border collaboration between Kyrgyzstan and Tajikistan 
on regional cooperation for sustainable resource management. 
The final case in this group is a Kyrgyz–Swiss collaboration in 
sustainable forestry.

Kyrgyz high-altitude kitchen gardens

The Kyrgyzstan Mountain Societies Development Support Pro-
gramme (MSDSP KG) used a multi-input area development ap-
proach in a kitchen gardens project that combined market develop-
ment, natural resource management and health promotion:

The kitchen garden project links with Village Health Committees 
(VHCs) – independent institutions comprised of volunteers elect-
ed by the villagers and headed by a medical professionals – and 
works within a challenging context where villagers commonly 
express disbelief in the potential for vegetable cultivation in high-
altitude mountain areas. Kyrgyzstan’s high mountain communities 
have low population densities and limited market access. District 
center markets generally operate only once a week, and due to 
high transportation costs, vegetable prices are at least three times 
higher than in urban areas.

In 2005, an initial baseline survey of health conditions in the Alai 
and Chon-Alai districts of Kyrgyzstan revealed that the vast ma-

jority of health problems suffered by women and children were 
related to nutrient deficiencies and malnutrition. The survey 
demonstrated an apparent need for improved access to nutrient-
rich diets to mitigate anemia especially among mountain-dwell-
ing mothers and children. 

In 2006, the MSDSP KG Health Programme launched a project to 
address the poor nutritional status of women and children by intro-
ducing kitchen gardens in the high-altitude communities (2 000–3 
100 m) of the Alai and Chon-Alai, areas that have not traditionally 
grown vegetables. The introduction of vegetable cultivation is en-
couraged through direct training and the provision of instructional 
booklets, high quality seeds (tomatoes, carrots, sweet peppers, red 
beets and cabbage), and materials to build greenhouses. The over-
all objective of the project was to improve access to fresh vegeta-
bles in high-altitude communities. The project has established 310 
kitchen gardens in 28 villages in the Alai and Chon-Alai districts, or 
in 35 per cent of the villages.

The outcomes included: 
• An improved nutritional status among women and 

children resulting from reduced susceptibility to vita-
min and mineral deficiencies
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Kyrgyz high-altitude kitchen gardens

Main areas and villages

• A paradigm shift changing the perceptions of high-
mountain communities about the possibility of grow-
ing vegetables in high-altitude climates

• Alternative income-generating opportunities for poor, 
remote mountain-dwelling households.

The kitchen gardens were initiated with a very small pilot sam-
pling of households – just six groups (two in the Alai, four in the 
Chon-Alai) of less than 60 households. The present number of 
310 kitchen gardening households was achieved incrementally, 
and specifically based on best practices as assessed annually. 
This methodology was a key factor in the project’s success. An 
overall assessment of the project brings to light the successful 
combination of environmentally sound technologies, including 
climate- and altitude-appropriate techniques, which proved to 
coalesce for a net benefit: improved health status, improved soil 
quality and income generation.

Village Health Committees disseminated information and played a 
strong organizational role in the project from the very beginning. 
Their main responsibilities included disseminating information on 
the prevention of common diseases, assisting with immuniza-
tions, monitoring of proper nutrition and adherence to standards 

of sanitation and hygiene through mass campaigns and public 
meetings. Kitchen gardeners have since become more independ-
ent and need less support from VHCs. The Training and Extension 
System (TES) Centre and Osh Rural Advisory Service conducted 
training on making compost, conserving vegetables and preparing 
fresh salads and juices to obtain the maximum nutritional benefit 
from harvested vegetables. The TES Centre also helped develop a 
manual with this critical gardening information and the measures 
to avoid bacterial contamination (particularly botulism) during the 
process of canning vegetables. Local government, including Aiyl 
Okmutus (AOs) and village organizations, assisted in collecting 
information and identifying candidates for participation. The Kyr-
gyz Republic Ministry of Agriculture, through its district agricul-
tural departments, benefits from the increased production in their 
districts in line with their mandate.

On average, each kitchen gardener generated US$ 280 in addi-
tional income from selling vegetables. Of more than 20 kitchen 
gardeners interviewed, half produce enough vegetables (cab-
bage, tomatoes, carrots) to be able to sell a part of their harvest. 
In contrast to the land-use practices of typical households, this 
crop diversification strategy promotes the use of crop rotation, 
which prevents the degradation of soil quality, excessive erosion, 
insect and disease problems and phytotoxic effects. According to 
2008 government data, potatoes were cultivated on three thou-
sand hectares of land in the Alai and Chon-Alai districts. Almost 
every kitchen gardener participating in the project attested to 
growing solely potatoes before the intervention. Therefore, the 
crop diversification and rotation practices promoted food secu-
rity and sustainable land use of high-mountain arable lands.

Most of the kitchen gardeners were able to preserve vegetables 
for the winter period from vegetables they had grown. On aver-
age, each household preserved 30–50 liters of vegetables. Socially, 
this improved their community standing and ability to meet the de-
mands of holidays and receiving guests. Both the seasonally fresh 
vegetables and preserved vegetables contributed to the improved 
health status of project participants. Of the participants surveyed, 
56 per cent reported improvements in health, especially in the 
health of women and children. 

Overall, the change in attitudes was the most difficult objective to 
attain, and the most significant outcome of this project. Kitchen 
gardeners – and their many neighbours who witnessed the suc-
cessful growing of vegetables – now believe that vegetables can 
be grown in high-altitude mountain communities. The successes of 
the kitchen gardens of 310 project-sponsored households affected 
the attitudes and beliefs of over 9 000 households in 28 villages.
The project had no negative environmental effects, but there is the 

Setting up high-altitude kitchen gardens, Alai Valley, Kyrgyzstan
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potential for future damages to soil content and pasture quality if 
crop rotation practices are not maintained. In order to ensure their 
maintenance, MSDSP KG plans to increase the capacity of local 
governments and district agricultural departments to serve as advo-
cates of this environmentally sound approach.

As the success of the kitchen gardens reduced the demand for 
valley produce, the negative economic effects of the project fell 
on those businesses who earn money transporting vegetables 
weekly from valleys to the mountain regions. The negative social 
effects were limited to a lifestyle adjustment. Traditional Kyrgyz 
mountain communities sustained themselves primarily on live-
stock. Many semi-nomadic communities travel to summer pas-
tures at high altitudes and have been doing so for generations. 
Vegetable cultivation requires close care and interferes with the 
semi-nomadic lifestyle traditionally practiced in the region.

In 2011, the kitchen gardens were studied to analyze the re-
sults of the kitchen garden initiatives, to identify the challenges 
faced by the beneficiaries and to discover opportunities for 
marketing vegetables.

Access to high-quality and climate-appropriate vegetable seeds and 
pest control remains one of the main challenges for project partici-
pants. There is a need to develop small seed shops locally because 
many kitchen gardeners from remote areas of the Chon-Alai re-
ported travelling 300 kilometres to Osh city to locate seed vendors. 
Despite the relatively low concentration of pests at high altitudes, 
farmers are still challenged by the unavailability of insecticides and 
herbicides locally for their high-altitude farming practices. 

Additional marketing skills are needed for kitchen gardeners who 
intend to increase vegetable production and serve their villages 
as well as neighboring ones. For instance, farmers from Jekendi 
and Karamyk villages of the Chon-Alai can make a wider variety 
of vegetables available to communities in the Kashka-Suu sub-
district, which is more than 2 800 metres above sea level, and 
where growing vegetables such as tomatoes and sweet peppers 
is difficult and arable land is limited.

The project subsidized 70 per cent of the total cost for each vil-
lager interested in starting a kitchen garden and the villager was 
expected to pay back 30 per cent to the project to be shared 
between the Village Organization and the VHC. But repayment 
rarely occurred on time, leaving these stakeholders empty-
handed. Currently, this poor mechanism for the collection and 
disbursement of seed costs undermines the relationship and 
trust between kitchen gardeners and stakeholders. The VHCs are 
supposed to collect and manage the funds, but gardeners are 

resistant to pay because they do not have a clear understanding 
of the intended use of the money. Village Health Committees 
– and local governments, for that matter – lack the transpar-
ency needed to operate such a system. The system needs to be 
reevaluated and remedied.

The initiative could be expanded to other villages where com-
munities traditionally have not grown vegetables. Further plans 
are being developed to organize exchange visits to other high-
altitude farming environments where market approaches have 
been successfully integrated – in China, for example. Addition-
ally, project evaluations suggest that kitchen gardeners would 
greatly benefit from improved links to input supply chains. 

Additionally, the project will seek to expand the involvement 
of stakeholders in multiple stages of implementation. Specifi-
cally, the AOs and district agricultural departments need further 
training so they can play a more active role as a resource and 
work towards institutionalizing the healthy development of their 
citizens. Local government members can be invited to kitchen 
garden training and learn to facilitate the promotion of access 
to high-quality inputs.

Maturing crops in high-altitude kitchen gardens

Sustainable pasture management

One of the organizations in the Central Asian Mountain Part-
nership network is CAMP Alatoo, an NGO that promotes sus-
tainable development in the mountains of Kyrgyzstan. The im-
portance of livestock grazing for mountain livelihoods and the 
degraded conditions of Kyrgyz pasture land prompted CAMP 
Alatoo to initiate a project on sustainable pasture management 
at the watershed level:

The project covered an area of 200 000 hectares of pasture land 
in the watersheds of the Zhergetal and On-Archa Rivers in the 
mountainous Naryn region of Kyrgyzstan. Villages from five ayil 
okrugs (rural administrative districts) participated in the initia-
tive. The ayil okrugs and the number of residents in each are 
as follows: Zhergetal (5 420); Minbulak (5 123); Onarcha (3 138); 
Kazankuigan (1 130); and Emgekchil (3 025).

The collaboration between CAMP Alatoo and local pasture us-
ers started with awareness-raising workshops conducted for lo-
cal communities. These training sessions helped to identify the 
village activists with whom CAMP Alatoo continued to work, 
building their capacity as members of “pioneer” pasture com-
mittees well before the 2009 Pasture Law that gave locals the 
right to manage and utilize pasture resources at their own dis-
cretion. The collaboration also involved local authorities, as well 
as pasture departments at the village and district levels. The field 

office in the Naryn region maintained vertical liaison with all lo-
cal stakeholders. A network of local pasture committees and 
microfinance agencies was created to disseminate sustainable 
pasture management tools developed by CAMP, and to encour-
age replication in other regions. Initial investments were made 
in repairing the pasture infrastructure and in increasing winter 
feed production. Learning for Sustainability (L4S) modules were 
developed for local community training, and field offices were 
set up to work with the communities of CAMP pilot villages.

The goal of CAMP’s sustainable pasture management effort was 
to improve resource management practices through participatory 
and community-based processes. Addressing pasture management 
in all its complexity enables herders – the primary user groups – to 
make well-informed decisions on herd size and pasture resource 
management. The objectives were to enable herders to join the 
efforts for collective actions on the maintenance of pasture infra-
structure; to improve their capacity for assessment, planning and 
monitoring; and to achieve the sustainable use of the common re-
sources. Reaching these objectives would improve the productivity 
and profitability of the livestock sector and thereby reduce poverty. 

Initial investments were made in repairing the pasture infra-
structure and in increasing winter feed production. In each pilot 
village a micro-credit agency was established to support sustain-
able pasture management initiatives. This is an ongoing process, 
not an easy one given the difficulties of crippled infrastructure, 
destroyed extension services and livelihood challenges. Mobiliz-
ing herders for the co-management of resources was one of the 
project’s biggest challenges. It took time to convince the herders 
of the need to change grazing practices, and to provide training 
in the skills necessary to maintain pasture resources and to man-
age herd size and quality. Prior to the 2009 Pasture Law, local 
institutions had no authority to manage pasture resources, and 
the institutional split among local, district and regional authori-
ties often created more challenges regarding land tenure and 
land use in near-village, intensive and remote pastures.

As the resource base for the livestock sector is better managed, 
the benefits can be seen in improved environmental quality for 
pastures and in more areas restored. The reduced pressure on 
grazing land resulting from the introduction of improved breeds, 
together with a flexible pasture management system, improved 
the environmental quality of pastures and enabled the restoration 
of more areas. The monitoring data that pasture users were trained 
to collect can be used as indicators for the environmental outputs 
in succeeding years. The yields in terms of economic profits are vis-
ible when the herds are better managed through focusing on herd 
quality. Timely pasture rotation results in better fattening of the 
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herd, thus producing more profits and a preferred quality of meat 
from open range grazing in high mountain pastures. 

In addition to reduced poverty and increased food security, the 
social aspects of the project are evident in the decentralization 
process that reached the village level with the establishment of 
democratically elected Pasture Committees. In the pilot area three 
Pasture Committees were established and the project supported 
the development of local pasture management plans that include 
activities for pasture infrastructure improvement, including bridges 
and access roads to remote pastures. 

One outcome of the new Kyrgyz pasture law is that with 450 legally 
empowered pasture committees ("Jayet Committees") nationwide, 
local representatives better present and promote the long-term in-
terests of the community, while numerous intermediary institutions 
and bureaucracies are eliminated. Another feature is the applica-
tion of the market user fee-based mechanisms that would be fully 
retained at the local level and reinvested into the conservation of 
pastures. The size of user fees varies and is set by the local commu-
nity depending on the needs for sustainable use and conservation 
of pastures. The financial capacity available from fees rose from 
nine million Kyrgyz soms (US$ 200 000) in 2008 to 33 million soms 
(US$ 730 000) in 2010. In pilot villages covered by CAMP Alatoo, 
the fee collection rates reach 80–90 per cent.

A heightened sense of community and sense of responsibility for 
the stewardship and ownership of resources is apparent when 
herders and community members sit together to coordinate their 
moves to summer pastures, repair bridges by mobilizing their own 
resources or develop and implement pasture use plans. The pro-
ject’s participatory and inclusive processes of negotiation, report-
ing and accountability contributed to local community empower-
ment and capacity improvement at all levels. Ulan Bakaev, 36, 
from Zhergetal village described his experience this way:

“The CAMP Alatoo project changed my life and helped to im-
prove the well-being of my family. A few years ago I used to be 
one of the village jobless trouble-makers, spending days in pot-
tering around the village and drinking. Driven by poverty and 
desperately seeking for the ways to support my wife and kids, 
I even decided to go to Russia for earnings...But then CAMP 
Alatoo launched their project in our aiyl okrug, and I joined 
those folks who attended their training and became actively 
involved in the project activities... Now I am a member of the 
local Pasture Committee, I am respected by my community, 
they even put forward my name in the elections for the village 
head last year... The knowledge and skills gained in the CAMP 
Alatoo project helped me to improve my farming management 
skills and earn more money. I’ve got skills on artificial insemi-
nation and improve not only my livestock quality, but provide 
services to other villagers...”

Family reviewing pasture tickets

Pamir-Alai Land Management and regional 
cooperation in mountainous countries

A transboundary initiative of Kyrgyzstan and Tajikistan, the 
Pamir-Alai Land Management (PALM) project is funded by the 
Global Environment Facility and numerous national and interna-
tional partners. The project considers the link between poverty 
and land degradation, and seeks to restore, sustain and enhance 
the mountain ecosystems to the benefit of the economic and 
social well-being of the rural communities:

The project area focuses on the Pamir Mountains in Tajikistan 
and the Pamir-Alai Mountain ranges in Kyrgyzstan. The region is 
highly diverse. It contains within its borders a great variety of cli-
matic, topographic and ecological conditions, leading to differ-
ent forms of land use and to livelihood systems based on natural 
resources. The area can be divided into three broad subregions 
differentiated on the basis of topographic, climatic and socio-
cultural and land-use differences. 

Given that all land resources are legally the property of the state, 
the lack of clarity regarding private user rights for individual farm 
plots, together with de facto common property resources (e.g., 
pastures, wildlife, woodlands), encourage short-term resource ex-
ploitation rather than long-term conservation. The results include 
a lack of stewardship, a deterrent to invest in conservation and 
disputes over occupancy and resource use rights within and be-

tween local communities and local and central government au-
thorities. Due to the uncertainties of climate and the fluctuations 
in distant and local markets, local communities require secure re-
source rights and long-term security of land tenure and occupancy 
rights if they are to adopt sustainable land management practices 
and assume responsibility for ecosystem protection. 

Several trainings, seminars and round-tables on a broad range 
of topics covering sustainable land management, including the 
FAO Land Assessment in Dry Areas (LADA) methodology were 
conducted in Tajikistan and Kyrgyzstan.  At present, this meth-
odology is increasingly used by pasture committees.

The issue of pasture rotation is extremely important. A successful 
pasture rotation programme would allow animals to graze on re-
mote pastures for longer periods of the year and could contribute to 
remediating the land degradation due to overgrazing close to the vil-
lages while at the same time increasing the quality of the livestock.

In combination with pasture management, work is needed to restore 
the degraded land. Most urgent is the recovery and re-establish-
ment of shrubby vegetation and forests. This has long-term positive 
effects on the sustainable supply of fuel wood, on regeneration of 
biodiversity and wildlife and on carbon sequestration in the region.

As part of the PALM project, targeted communities in the 
Alai Mountains in Kyrgyzstan and in the Pamir Mountains in 
Tajikistan are developing their own land-use plans and imple-
menting specific micro-projects incorporating sustainable land 
management. Beyond the local level, PALM supports the stra-
tegic and policy environment for sustainable land management 
on a regional scale. The strategy and action plan for the entire 
project area (endorsed in 2011) covers four priorities: 

• Improving biodiversity and forest management 
• Increasing the efficiency of farming
• Improving the sustainable use of mountain pastures and 

increasing the productivity of livestock 
• Reducing risks from natural disasters. 

The strategy and action plan is supported by a memorandum 
of understanding signed by central environmental authorities of 
Kyrgyzstan and Tajikistan, and by the administrations of the Osh 
Province in Kyrgyzstan and the Mountain Badakhshan Autono-
mous Province and the Jergetal district in Tajikistan. 

In parallel, research and advisory agencies are working with local 
communities on targeted approaches – such as introducing im-
proved fodder cropping and improved goat husbandry; an analysis 
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of the value chain of local products from the Pamir Alai region; 
promoting community-based protection areas and wildlife protec-
tion; and the mapping of local small-scale hydropower potential 
and natural disaster hazards and land use risks in the area – as 
well as on assessing global and regional price trends and the de-
mand for wool, berries and medicinal plants. 

Local experts consider that the experience gained in the PALM 
project implementation is worth demonstrating in other moun-
tain areas of Central Asia and beyond. One mechanism for 
knowledge exchange is the World Overview of Conservation 
Approaches and Technologies (WOCAT), which already features 
selected PALM lessons. 

Jamoats in Tajikistan and aiyl okmots in Kyrgyzstan, are 
distinct administrative, legal and political entities at the lowest 
level of local government. Each of these subdistrict units con-
tains 2–6 settlements that, while forming separate communities, 

usually have some common social ties based on ethnicity, geo-
graphic location and ecosystem resource use.

Each jamoat/aiyl okmotu community land-use plan and 
sustainable land management strategy includes a portfolio of 
micro-projects for those agreed priority component activities 
that require external investment funding. To be eligible for fi-
nancial support, a micro-project must be one with a need identi-
fied through the community land-use planning process. To date, 
more than US$ 200 000 were provided as grants for co-financing 
of micro-projects. The projects’ implementation must also be 
expected to make a positive contribution to reducing poverty 
while restoring, sustaining and enhancing the productive capac-
ity and protective functions of the ecosystem resources of the 
High Pamir and Pamir Alai Mountains. The concept of environ-
mentally sensitive tourism is worth pursuing as a potential future 
income-generator. 

 Teresken plants collected for fuel in the Tajik Pamirs

Community-based forestry

The Kyrgyz–Swiss Forestry Support programme (KIRFOR) was 
launched in 1995 to develop and maintain forest sector reform 
in Kyrgyzstan with a focus on productive and sustainable forest 
management. The main participants were the State Agency for 
Environment and Forestry, the National Forest Institute, the 
State Agency for Local Self Governance, ayil okmutu and for-
est enterprises. Funded by the Swiss Agency for Development 
and Cooperation, the KIRFOR programme was implemented by 
Intercooperation – a leading Swiss non-profit organization – 
and by the Swiss Foundation for Development and International 
Cooperation (SDC): 

The problems resulting from human impact on the forests of 
Kyrgyzstan prompted the adoption of urgent measures to im-
plement a comprehensive policy of multilateral cooperation in 
the sustainable development of forests. The goals included the 
improvement of the quality of life, the strengthening of local 
economies and the conservation of natural resources. 

From the outset, institutional reform was a priority. The KIRFOR 
programme began at the field level with the reform of forestry 
practices then extended to the national level and included an 
intersectoral approach. 

The basic approach to the development of national forest policy 
in Kyrgyzstan is a working partnership involving stakeholders 
from state agencies, forest management, science, local com-
munities, the private sector and civil society in a "bottom-up" 
approach. The development of the forestry sector of Kyrgyzstan 
was viewed as a constant process of reform through the opti-
mization of control systems, the improvement of relationships 
and the introduction of modern technologies, all coupled with 
capacity-building. 

The current national forest policy in Kyrgyzstan provides a sys-
tematic examination of the problems of the forest based on three 
elements: "Forest-Man-State". “Forest” includes the imperative 
of stability of forest resources and biodiversity. “Man” in forest 
policy reflects the need to involve local communities and the pri-
vate sector in forest management, and to account for their influ-
ence and interests in forest management.

The role of “State” in the forestry sector is changing with the 
course of social development. Under the provisions of national 
forest policy, the state reserves the controlling and regulating 
function and passes the production functions of forest man-
agement to local communities and the private sector. Together 
these three elements are intended to create a sustainable forest 
management system that preserves and increases forests while 
contributing to socio-economic development. 

The need to develop new approaches for forest resources is due 
to the real environmental situation and the dynamics of socio-
economic development. The main threat to the stability of forest 
ecosystems has come from the growing pressure on local popu-
lations forced to make use of natural resources in their lives. 
Prohibitions on forest use have only created conflict. Today, the 
centralized system of forest management, due to lack of resourc-
es, cannot fully ensure the sustainability of forest development. 
Therefore, a sustainable forest management community is the 
most promising management option for forest conservation and 
renewal. 

After studying traditional forest management schemes, Kyrgyzstan 
introduced community forest management, an experimental ap-
proach that engaged community groups and local authorities to 
manage forests. The development of cooperation between the for-
estry sector and ayil okmotu has created a framework for infor-
mation sharing, planning and decision-making. 
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A positive result of the efforts in the development of a new na-
tional forest policy for Kyrgyzstan was a package of documents 
designed to create the conditions necessary for the preservation, 
growth and sustainable use of forests, and in sustainable forest 
sector development: 

• The concept of sustainable development of forestry until 
2025, approved by the government in 2004

• The National Forest Programme 2005–2010, approved 
by the government in 2004 

• The National Action Plan for Forestry 2006–2010, ap-
proved by the government in 2006 

• A new plan for 2011–2015, pending approval by the 
government 

• An Action Plan to strengthen law enforcement and 
governance in the forestry sector, approved by the 
government in 2009. 

Despite the success of the KIRFOR programme in walnut and fruit 
forests, implementation of sustainable forest management is far 
from complete. The remaining challenges include involving local 
populations in the participatory management of other types of 
forests, particularly juniper, spruce and riverside forests. Build-
ing upon the experience gained from the KIRFOR programme, 
the Kyrgyz authorities, with support from donors (the Japan In-
ternational Cooperation Agency and the Food and Agriculture 
Organization of the United Nations), are developing joint forest 
management models that should allow forest enterprises, ayil 
okmutu and local communities to plan and implement deci-
sions together.

Arslanbob walnut forests, southern Kyrgyzstan

Climate change and natural disasters 

Two case studies focus on the related issues of climate change 
and natural disasters. The first is a study on the Pilot Program 
for Climate Resilience (PPCR), and the second is a tree-planting 
project designed to stabilize mountain slopes.

Climate change: Pilot Program for Climate 
Resilience in Tajikistan

The Centre for Climate Change and Disaster Reduction, a local 
NGO in Tajikistan, addresses the issues of climate change adap-
tation and natural disaster risk reduction in mountain regions. 
Oxfam GB in Tajikistan funded and facilitated this study:

The Strategic Climate Fund provided funding for several coun-
tries participating in the Pilot Program for Climate Resilience: 
Bangladesh, Bolivia, Cambodia, Mozambique, Nepal, Niger,  
Tajikistan, Yemen, Zambia and two regions (the Caribbean 
and Pacific). The criteria for participation in the PPCR included 
the level of vulnerability to climate change hazards and risks, 
country preparedness to move towards climate resilient devel-
opment plans and country distribution across regions and types 
of hazards. The participation of Tajikistan as a landlocked 
mountain country in the PPCR is justified by its high vulnerabil-
ity and low adaptive capacity to cope with the current climate 
variability that will likely exacerbate existing development 
challenges. In Tajikistan the PPCR is coordinated by the World 
Bank, the Asian Development Bank and the European Bank for 
Reconstruction and Development.

This study analyses the Pilot Program for Climate Resilience in 
Tajikistan. The goal of the PPCR is to help countries adopt a 
climate-resilient development path that is consistent with na-
tional poverty reduction and sustainable development goals. The 
main objectives of the study were to identify lessons learned and 
to make recommendations for channeling climate change adap-
tation funds in the context of Tajikistan. The study was based 
on interviews and focus group discussions with a wide range 
of stakeholders. Participants included representatives of govern-
ment institutions, international and local NGOs, academia, bilat-
eral and multilateral donors and civil society.

The key outcomes of the PPCR are the development of the Strate-
gic Program for Climate Resilience (SPCR) and the approval from 
the Climate Investment Fund of a US$ 50 million grant for a 3–5 
year period. The project areas set to receive SPCR funding include:

• Capacity-building for climate resilience
• Improving weather, climate and hydrological 

service delivery
• Improving climate science and modelling
• Enhancing climate resilience in the energy sector
• Developing sustainable agriculture and land 

management
• Building climate resilience in the Panj River basin.
• With the exception of the last item, the list specifies 

no geographic area for any of the projects. The region 
would benefit from an equitable distribution of funds 
across both programmatic and geographic areas.

• The critical lessons learned and recommendations of the 
Pilot Program for Climate Resilience in Tajikistan include:

• PPCR-funded projects should address the needs of 
those most vulnerable to climate change and contrib-
ute to the sustainable development of the country

• The Government of Tajikistan should be the primary ac-
tor in designing, implementing and channeling resources 
for national climate change adaptation strategies

• Civil society and communities should be guaranteed 
meaningful participation throughout the process of 
planning and implementing climate funding

• Capacity-building should accompany climate funding
• Climate funding processes should be transparent and 

accountable to the people of Tajikistan
• Country-level ownership of adaptation finance is required
• Gender equality and women’s participation should 

be central to climate funding
• National climate funding approaches should be 

informed by existing models.

The PPCR process faced high expectations from a wide range of 
interested parties and could not hope to meet all of them. The PPCR 
could have provided, and still should provide, a real opportunity to 
pilot ways of reaching those most impacted by climate change in 
ways that could radically improve their quality of life.

The results of the study were published as a report (in English, 
Russian and Tajik) and presented to the public and relevant 
stakeholders in order to address the gaps and lessons learned 
in the first phase of the PPCR. The report is available online at: 
http://www.oxfam.org/en/policy/ climate-change-investment-
resilience-tajikistan.
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The stabilization of hazardous mountain 
slopes through planting trees

CAMP  Kuhiston took an integrated approach linking disaster risk 
management in mountains with the planting of appropriate fruit 
tree species to improve land productivity in the Nurobod district:

In the Nurobod district of central Tajikistan, numerous tributar-
ies flowing from the high mountains have cut deep gorges into 
the soft loess soils, and during the spring snow melt there is a 
risk of floods, landslides and mudflows that threaten mountain 
communities. In the spring of 2010, the single local road that 
links the 26 villages in the area to the main road to the capital 
Dushanbe was blocked for 41 days due to a mudslide. 

CAMP Kuhiston catalysed donor support and facilitated disaster 
risk management training and tree planting to stabilize hazardous 
mountain slopes around the villages. Initially, the local government 
showed limited interest, but when the practical interventions start-
ed, it became more interested and supportive. The Tajik Horticulture 
Institute developed a tree planting plan, selected saplings, conduct-
ed training and monitored tree development. This was complement-
ed by soil sampling by the Tajik Soil Institute. The head of the village 
initiated a local community action day known as a khashar to erect 
a wire fence and to plant the saplings in accordance with the plan.

The project targeted about 300 community members, who in-
creased their natural disaster management skills and who par-

ticipated in local risk assessments, the formulation of mitigation 
measures and emergency response. A total of 2 000 fruit trees 
(peach, apple, quince, walnut, pear, cherry and apricot) were 
planted in seven communities. The trees will stabilize the soil 
cover, improve the soil structure and increase the nutrient con-
tent of the soil. As the trees have grown and become estab-
lished, the risk of natural hazardous such as floods and mud-
slides has decreased. Up to 100 people received training on fruit 
tree planting and on soil and water conservation measures. The 
newly planted peach trees suffered in the heavy spring rains, 
and their growth was not as rapid as first hoped. But they sur-
vived and will most likely produce fruit in several years. This case 
study was documented in the World Overview of Conservation 
Approaches and Technologies database.

Over-exploitation of natural resources is one of the unsustaina-
ble activities leading to increased risk of natural disasters. Shah-
tuti Bolo village burns almost 12 metric tonnes of dry wood per 
year, and the average annual fuel bill is US$ 350 per household, 
both amounts typical for the Nurobod district. To supplement 
the planting of the fruit trees, a campaign on energy efficiency 
measures is under way to reduce the amount of biomass burned 
by households. This is achieved by improvements in outdoor 
cooking stoves, by introducing energy efficient indoor stoves and 
through better thermal insulation and the installation of solar 
water heaters.
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Community-based tourism

The prospects for tourism in Central Asia have improved since 
independence, and Kyrgyzstan in particular has worked to de-
velop the sector. Ecotourism and cultural community-based tour-
ism, generally regarded as sustainable development activities, 
offer significant opportunities at the national and local levels. 
Community-based tourism is the practice of providing tourism 
services that utilize local accommodation, food, music, crafts 
and traditions. The experience of Bokonbaevo village, Issyk-Kul 
Province, Kyrgyzstan, demonstrates some of the possibilities:

Based on the idea that ecotourism ensures the protection and care-
ful use of natural resources and benefits the local population, and in 
light of the importance of tourism in general, the Alliance of Central 
Asian Mountain Communities provided training to its members on 
“Sustainable Use of Natural Resources: Techniques for Receiving 
Tourists”. More than 150 participants from seven villages attended 
the training sessions. The training covered topics of hospitality; 
service orientation; language courses for local guides; food and 
beverage service; and environmental safeguarding practices. The 
communities were supported in their marketing and public outreach 
activities. Later, standards and classifications for guest houses were 
introduced. As a result, most of villages initiated ecotourism prod-
ucts and one of those villages is Bokonbaevo. 

This initiative was launched with the aim of reviving forgotten 
kinds of tourism and introducing visitors to the national customs, 
games, horse-riding and life in traditional Kyrgyz yurts. 
The social and cultural aspects of Bokonbaevo tourism activities 
foster preservation of traditional culture, knowledge and skills. 
Overall, up to one fourth of the total village population of 12 
000 is involved in activities associated with tourism, including 
homestay, cultural sightseeing, trekking, horse-riding, ecologi-

cal food products and handicrafts. In addition, the ”One village-
One product” project contributed to the quality improvement 
and competitiveness of local products in this and other villages 
around Lake Issyk-Kul. 

The Bokonbaevo community-based tourism (CBT) association, 
in cooperation with local self-government bodies, organizes an-
nual events with such themes as: 

• Promotion of traditional embroidery such as saima and 
shyrdak

• Demonstration of Kyrgyz horses
• Southern Lake Issyk-Kul beach clean-up. 

Community-based tourism differs from commercial tour-
ism in the way income is generated and distributed: all the 
income remains in the villages where the CBT members de-
cide themselves how to distribute it. By creating demand in 
tour products and locally produced goods and services, tour-
ism has many positive direct and indirect economic outcomes 
on local livelihood and rural poverty alleviation. The jobs that 
were previously available only to skilled non-locals employed 
by commercial tourism companies based in the capital city are 
now filled by local residents. Guides, interpreters, cooks and 
chefs, drivers and managers all come from the local commu-
nity. This promotes social balance, justice and inclusiveness for 
local communities.

Environmental considerations for minimizing the adverse im-
pacts from tourism include programmes on waste manage-
ment. As the ecosystem services and goods are exploited for 
profit generation, the local communities invest 5–20 per cent 
of the income in environmental conservation. The use of re-
newable energy in guest houses and other services helps to 
raise awareness at the household and small business levels 
and to reduce the carbon footprint of the local tourism sector. 
An energy efficiency programme run by CAMP Alatoo installed 
100 energy-efficient stoves, and improved thermal insulation 
for 30 houses in Bokonbaevo village.

Community-based tourism services can be easily booked cen-
trally through the Bishkek coordination office or via CBT in 
villages across Kyrgyzstan. The CBT Bokonbaevo earns more 
than US$ 10 000 per summer season, but the cold off season 
for tourism (lasting for 8–9 months) is problematic. In this 
context, the village is looking forward for cooperation with 
tourism service providers in the skiing sector. 
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Science and education

The last two case studies concern developments in the areas of sci-
ence and education. The Central Asia Cross-Border Natural Disaster 
Prevention (CASCADE) project focuses on capacity-building in the 
area of disaster risk reduction, specifically earthquake risk reduction. 
The University of Central Asia is a multi-campus regional institution 
with ambitions to become a global leader in higher education.

Earthquake risk reduction: 
The CASCADE project

Initiated by the German Foreign Office in 2008, CASCADE is 
implemented by the German Research Centre for Geosciences 
(GFZ)–Helmholtz Centre in Potsdam and the Central-Asian Insti-
tute for Applied Geosciences (CAIAG):

The representatives of Central Asian agencies involved in disas-
ter risk management, among them decision-makers from minis-
tries responsible for emergency response and leading seismolo-
gists from Germany and Central Asia, met together to confirm 
their readiness to join efforts in earthquake risk reduction in 
Central Asia, to establish the platform for political and scientific 
cooperation and to implement the coordinate concept of seismo-
logical monitoring in Central Asia.

The project objective was to strengthen international and regional 
cooperation in disaster prevention and risk management in order 
to minimize the consequences of earthquakes. One part of the 
project concentrated on science and one part on capacity-building. 

The scientific component included: 
• Installation of a cross-border seismic network
• Seismic microzonation
• Assessment of building vulnerability. 

Science station in Tien Shan, Kyrgyzstan

Experts from GFZ, CAIAG and the national institutes of seismol-
ogy in five countries established the Central Asian Real Time 
Monitoring System. Six seismic stations, located in Kazakhstan, 
Kyrgyzstan, Tajikistan and Turkmenistan, operate within this 
network, and the last seismic station is scheduled to be installed 
in Uzbekistan in 2012. The main feature of this network is real-
time data flow. A seismoComp3 system was installed in the data 
centres of each partner allowing local scientists to receive, ana-
lyse and archive the continuous data streaming from different 
countries in Central Asia. 

The CASCADE project devoted strong efforts to collecting data 
about the seismic vulnerability of the building stock in the different 
countries, and worked with local partners on the harmonization of 
the vulnerability classification, converting, as a first step, the origi-
nal local classification to a common scale. The information will be 
exploited in future collaborations to improve the development of 
seismic risk scenarios for Central Asia. 

In developed countries, earthquake risk reduction strategies are 
not centred as much on forecasting as on earthquake-resistant 
construction. Scientists and regulators use seismic microzona-
tion to develop building codes that contemplate the specific seis-
mic characteristics of an earthquake-prone area in defining the 
specific construction requirements. Microzonation is basically 
site-specific risk analysis that considers the geophysical qual-
ities of a given area in order to understand the potential con-
sequences of an earthquake. The project’s seismic microzona-
tion of Bishkek, for example, allows analysts to quantify the 
expected differences in earthquake hazards within the city 

based on local site effects. The Bishkek experience highlights 
the need for similar studies in the main cities of Central Asia, 
especially in light of population growth and urbanization.

The project did not focus on technology alone. Capacity-building 
and awareness-raising activities targeted scientists and engi-
neers as well as decision-makers, regional planning authorities, 
educators, civil society representatives and the mass media. 
Central Asian scientists were trained in the use of modern seis-
mological equipment, in the newest technologies for data pro-
cessing and analysis and on advanced techniques for estimating 
site effects in urban areas. Overall, the capacity-building effort 
trained more than 200 persons. 

Using the existing consortium of 11 national and international 
partners and seismic monitoring network created during the 
CASCADE project,  it had been followed up by the new initiatives 
such as the Earthquake Model  of Central Asia (EMCA) which is a 
part of the Global Earthquake Model programme, aiming at the 
crossborder assessment of seismic hazard and risks in Central 
Asia and Tien-Shan Pamir Tibet Monitoring Project (TIPTIMON) 
aiming to study seismotectonics of the Tajik depression bordered 
by Tien Shan, Pamir and Hindu Kush mountains. The future re-
sults of the both projects will promote the development of seis-
mic risk scenarios and early warning systems in Central Asia, 
and will allow identification of active seismic structures for this 
densely populated mountain region.

Science station in Tien Shan, Kyrgyzstan
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The University of Central Asia:
One university, three campuses

Founded in 2000 to promote Central Asian social and economic 
development, the University of Central Asia (UCA) is a secular 
and private institution established by the International Treaty 
and Charter signed by the Presidents of Tajikistan, the Kyrgyz 
Republic and Kazakhstan, and by His Highness the Aga Khan: 

UCA aims to achieve its education and development goals 
through three schools (a Graduate School of Development, an 
undergraduate School of Arts and Sciences and a School of Pro-
fessional and Continuing Education), a Research Program (in-
cluding the Mountain Societies Research Centre and the Insti-
tute for Public Policy and Public Administration), a Central Asian 
Faculty Development Program and a Humanities Program. The 
University also aims to develop and maintain itself in a manner 
that benefits the social and economic development of nearby 
communities and the region as a whole. 

UCA is located in and designed to serve the mountain re-
gions of Central Asia. The University will have residential 
campuses in Tekeli (Kazakhstan), Naryn (Kyrgyz Republic) 
and Khorog (Tajikistan). The UCA School of Professional and 
Continuing Education has learning facilities in these loca-
tions as well as in the region’s capital cities and other loca-
tions, including Northeast Afghanistan. 

As one of more than a dozen institutions within the larger 
Aga Khan Development Network, UCA connects directly with 
mountain societies through AKDN agencies such as the Aga 
Khan Foundation and the Mountain Societies Development 
Support Program in Kyrgyzstan and Tajikistan and the Rural 
Support Program in Pakistan and Afghanistan. The University 
collaborates with a wide range of government agencies and 
departments. Existing professional development programs are 
currently supported by more than 40 memorandums of under-
standing with its three Founding States. Critical to UCA’s pro-
grams are its relationships with universities in Europe, North 
America and elsewhere in Asia. Also, UCA is the host of the 
Central Asia regional hub of the Mountain Partnership and 
Mountain Forum as well as the Swiss-based National Centre 
for Competence in Research North–South. 

Certain UCA programs are currently operational, while others, 
including the undergraduate and graduate programs, are in the 
planning stages. The University is currently supporting 30 Central 
Asian Faculty Development scholars to pursue post-graduate stud-
ies at international partner universities. These scholars will return 
to UCA to serve as faculty. These scholars are part of a program 
to help UCA achieve its aim of having 80 per cent of its faculty be 
from the region and to hold doctoral degrees earned at universi-
ties meeting international standards. At the School of Professional 
and Continuing Education, more than 34 000 learners have par-
ticipated in internationally benchmarked non-degree programmes 
such as accounting; information technology; applied languages; 
entrepreneurship and microfinance; tourism; public administra-
tion; and technical and vocational education. Some graduates are 
envisioned to serve as support staff for the university in the future. 
In 2010, 154 trained instructors at 35 universities in the region 
were using the Aga Khan Humanities Program (AKHP) curriculum 
and were reaching 7 500 learners. The AKHP curriculum was de-
veloped to provide education that promotes principles of plural-
ism, ethics, democratic values and social justice. The University 
employs 400 full-time staff (more than 95 per cent Central Asian) 
and is creating jobs in rural communities in an era of labour migra-
tion and urbanization. The University also trains and temporarily 
employs 400–450 staff annually in activities associated with the 
construction of the university campuses. The number of construc-
tion staff is expected to increase dramatically with the initiation of 
major construction of the three campuses in 2012.

Several key factors have enabled UCA’s early achievements and 
have laid the foundation for long-term success. First, the Aga 
Khan and the Aga Khan Development Network have made a 
long-term commitment to establish UCA not as a project, but as 
a permanent institution. University planners have the benefit of 
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knowing that UCA will receive financial and technical support in 
the early years to establish its financial footing. Second, UCA is 
nested within AKDN and benefits from the Network’s extensive 
experience in the Central Asia region. Third, the concept of UCA 
was developed over a number of years by leading international 
and regional intellectuals, practitioners and other resource peo-
ple. This in-depth analysis of the need for and role of UCA estab-
lished a solid conceptual foundation for the university. Fourth, 

while making the commitments from the international treaty 
operational has sometimes proven challenging, the existence of 
the treaty represents the high-level political commitment neces-
sary to achieve the grand ambitions of UCA. Finally, the regional 
presence of UCA with its three campuses is a unique character-
istic that has been attractive to international educational institu-
tions and funders that want to expand their reach to the region 
through dealing with only one institution. 

Students at the University of Central Asia
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Integrated approach to mountain 
development

Since 1992 the Aga Khan Foundation (AKF) and the Aga Khan 
Development Network have worked in mountain communities in 
many regions of Tajikistan. Collaborating with individual agen-
cies in such areas as economic development, education, cultural 
revitalization, health care and financial services, the AKDN seeks 
to build institutions and programmes that respond to the chal-
lenges and opportunities of social, economic and cultural growth 
in Tajikistan. The Mountain Societies Development Support Pro-
gramme (MSDSP), sponsored by the AKF, works in several areas 
in rural development – natural resource management, communi-
ty development, enterprise development, engineering and policy 
and evaluation. The programme targets a population of more 
than 730 000 people:

Since 1998, MSDSP has been working with local community-
based organizations to strengthen their capacity to identify, pri-
oritize and realize their development agendas. The programme 
supports communities to establish their own community-based 
groups and provides them with institutional support in the form 
of training, capacity-building and community development 
funds. At the local level, these organizations are called village 
organizations (VOs). To date, MSDSP has supported over 1 150 
VOs with more than 100 000 active village members, half of 
them women.

Since 1997, MSDSP has supported the construction or rehabili-
tation of 400 water and sanitation projects, 864 irrigation pro-
jects, 270 road and bridge projects, 280 health facilities, 158 
schools and 28 mini hydropower projects. Alongside every pro-

ject, the MSDSP enables community-based organizations and lo-
cal governments to ensure their maintenance over the long term 
through special interest groups, such as Water User Associations 
and similar units.

The Aga Khan Development Network established the First Mi-
croFinanceBank of Tajikistan (FMFB) in 2003, the first fully li-
censed commercial bank in the country to have a principal focus 
on micro-credit lending. One of the most important products that 
FMFB offers is a group loan, aimed at the poorer segments of 
Tajik population who have difficulty providing collateral to the 
Bank. Based on the principle of group solidarity, the loan is given 
to a group of 3–10 individuals and repayment becomes a collec-
tive responsibility; each member effectively guarantees the re-
payment of the other members. Group loans are often offered to 
women, usually for small business start-up costs or small-scale 
agricultural production.

A core MSDSP strategic direction is to increase rural incomes and 
employment by strengthening the private sector through micro- 
and small-enterprises, business services and capital. 

Agricultural processing and tourism are among strategic areas 
for local business development.

The Aga Khan Development Network sponsors opportunities 
for local market development and cultural exchange along the 
Tajik-Afghan border. Providing communities on both sides of the 
border with access to opportunity increases the potential for in-
come generation and improved livelihoods. Cross-border activi-
ties began in 2006 at Darvaz then expanded into other areas to 
promote local markets and the exchange of ideas. 

Tien Shan Mountains, Kyrgyzstan

The Aga Khan Community Health Project works to empower 
community members and community-based organizations to ad-
dress their own healthcare needs. Since its inception, the Project 
has trained over 500 community health promoters.

The Nursing Development Project aims to improve the educa-
tion of nurses in Tajikistan. In partnership with the World Health 
Organization, the project has developed and implemented a new 
four-year nursing curriculum in all medical colleges of Tajikistan. 
Teachers from nursing institutions throughout the country are 
now trained in an expanded range of disciplines including sociol-
ogy, psychology, nursing management, family health, communi-
cation, health promotion and safe motherhood.

In 2001, the Aga Khan Fund for Economic Development (AKFED) 
launched the Indigo mobile telephony company in Tajikistan as 
part of an effort to improve service and spur competition in the 
country’s mobile services industry. In March 2010, the company 
announced the change of its brand to Tcell. Today, Tcell is the 
largest mobile operator in Tajikistan by revenue, with annual fig-
ures in excess of US$ 110 million, and by subscriber base, with 
a 35.5 per cent market share in 2010 (over two million subscrib-
ers). It has become an exemplar in the country for its corporate 
practices and customer service. 

Following the collapse of the Soviet Union in 1991 and civil war, 
Tajikistan’s electrical infrastructure was in need of significant 
investment. Among the most affected areas was the Mountain 
Badakhshan Autonomous Province, where economic and human 
development was stifled during the cold winter months as a re-
sult of a lack of electricity for heating and the consequent closure 
of schools, health centres and businesses. Many of the region’s 
220 000 residents resorted to wood fuel for their heating and 
cooking needs during the winter, resulting in the decimation of 
local forests. The AKFED, in partnership with the International 
Finance Corporation, formed the PamirEnergy Company in 2002 
to address the situation. Over US$ 30 million has since been in-
vested by the company to repair the electrical infrastructure of 
the province and to expand hydroelectric capacity. In the wake 
of these efforts, almost 90 per cent of the region’s inhabitants 
now have access to electricity while tariff subsidies have ensured 
that even the poorest households are able to access power.

Lessons learned
Making generalizations from any case study is a risky proposi-
tion. By their nature case studies are specific to a particular time 
and place, and the degree to which the experience is transferra-
ble to any other time and place is subject to the comparability of 
the circumstances. A project such as the Kyrgyz kitchen gardens, 
for example, may not work in neighbouring Tajikistan much less 
in Morocco or Panama. On the other hand, conditions may be 
sufficiently similar that a kitchen garden project would succeed 
in these other countries. The point to remember is that the peo-
ple in the other places are in the best position to decide whether 
such a project would work, and whether some adjustments for 
local conditions might be necessary. The replication of successes 
is an inherent goal of pilot projects. The highest value of the 
cases presented here is in the potential transfer of knowledge to 
others in a similar situation.

The literature on sustainable mountain development is rich with 
advice on practices that have proven effective over time and 
across space. Extensive research and field experience have led to 
a broad agreement on the important considerations for success-
ful sustainable development. Professionals in the field are likely 
to advocate for:

• A decentralized approach that provides local participants 
with a share in decision-making

• A capacity-building function that assists participants to 
acquire the tools and knowledge necessary to succeed

• The broad participation of civil society, NGOs and decision-
makers at all levels

• A strong and effective process for incorporating the views 
of stakeholders

• The inclusion of all relevant sectors
• A process that honours traditional knowledge
• A multidisciplinary and geographically focused approach
• A balance among the three components (environmental, 

economic and social) of sustainable development.

Conforming to this guidance may not guarantee a project’s suc-
cess, but the failure to conform may increase the likelihood of 
failure. Where there is no tradition of local participation in civic 
affairs, adherence to the best sustainable development prac-
tices may be more difficult, but the experience of the Central 
Asian mountain projects reported here suggests that the effort 
to overcome the barriers to broad participation is rewarded by 
the success of the projects.

The capacity-building component of sustainable development 
can include a wide range of activities – from workshops on the 
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processes to be followed to training on the specific tasks neces-
sary to implement a project to institution-building. The CASCADE 
earthquake risk reduction project, for example, applied a highly 
sophisticated analysis of seismic data to the development of an 
appropriate building code. The capacity-building component of 
the project focused on helping scientists, engineers and deci-
sion-makers understand the seismological equipment and tech-
nology used in the analysis. The project succeeded in training 
200 people, a significant increase in the knowledge base needed 
to develop earthquake building code. In the meantime, however, 
rapid urbanization in Bishkek ran ahead of the seismic study, and 
the informal and unregulated settlements that sprang up must 
now be integrated into the city structure. The Bishkek experience 
indicates the importance of having the necessary institutions in 
place as part of the context for sustainable development – the 
success of the seismic project now depends on the development 
of the institutional capacity to regulate the construction of new 
buildings and the retrofitting of existing buildings.

Two of the networking case studies provide the kind of modest 
lessons learned that connect directly to the experience gained 
from the projects. The CAMP study found that the introduction 
of participatory and partnership principles to replace the central-
ized command system required the development of new systems; 
that consolidating the efforts for more coordinated and cohesive 
interventions required the strengthening of institutional capac-
ity at all levels; and that institutional development required 
investment in human potential and local capacity-building. The 
AGOCA experience exchange found that neglectful and care-
less selection of training participants leads to a reduction in 
the percentage of participants who benefit from the project. 
This finding led to the strengthening of the selection process.
The CAMP Alatoo pasture management project also derived 
lessons directly from their work. In this case the findings have 
implications for the science, financial requirements, scale and 
policy considerations for pasture management. The study finds 
that the complexity of sustainable pasture management re-
quires a holistic, multidisciplinary and integrated approach; 
that policy level interventions and practical implementation of 
the work needs to be supported with the allocation of suffi-
cient financial resources; and that future sustainable pasture 
management interventions should be undertaken at the wa-
tershed scale to address the upstream and downstream and 
transboundary aspects of mountain massifs that span two or 
more countries. The CAMP Alatoo project concludes that rais-
ing awareness and promoting the concept of payment for eco-
system services is of the utmost importance. 

The analysis of mountain development in Central Asia beyond 
the case studies also shows that: 

• Political stability and conflict avoidance are the key factors 
for sustainable mountain development.

• Personal safety, food and energy security, decent jobs, 
health and education, and poverty alleviation are the key 
priorities for people in the Central Asia mountains. If these 
basic necessities are not addressed and balanced, sustain-
able mountain development and environmental protection 
cannot be ensured.

• Good governance, corruption prevention, transparency and 
participation in decision-making in the main economic and 
social sectors are paramount to success of development 
projects in the mountains. 

• Communication of easily understandable, reliable infor-
mation is crucial for public understanding, support and 
motivation to act responsibly.

• The absence of well-defined property and management 
rights and responsibilities puts constraints on, and adds 
uncertainties to, sustainable mountain development. 

• Heavy reliance on subsidies (as in the Soviet period), 
natural resource extraction and use without benefit shar-
ing (as in the energy and mining sectors) and continuing 
reliance on substantial external donor inputs may lead to 
unsustainable mountain development patterns that could 
hit hard in times of abrupt change.

• Affordable microfinance, successful demonstration projects 
and new knowledge often lead to self-reliance. 

• The valuation of mountain ecosystem services and the 
provision for ecosystem carrying capacity, including  the 
regulation and mitigation of man-made pressures, are es-
sential to mountain development and benefit sharing.

• Legislation and programmes on mountain development are 
essential, and need to be supported by efficient institutions 
and resources.

• The lack of willingness to cooperate and the tensions 
between upstream and downstream countries (mainly 
on region's delicate and politicized water issues) impede 
regional cooperation.

Kyrgyz yurt on pasture, Kyrgyzstan 
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he trends enumerated in Part 1 have influenced, and 
continue to influence, the development of the new 
Central Asian countries – for better or for worse. 
The countries may seem at times to be at the mercy 
of the geopolitical, socio-economic and global forces 
at work, but the trends associated with these forces 

provide an array of opportunities as diverse and profound as the 
forces themselves. The governments, communities and people 
who take advantage of the opportunities afforded by the trends 
stand to benefit for years to come. This part of the report offers 
suggestions on where the best opportunities may lie and on how 
the people of Central Asia might seize them to their advantage.

3. Opportunities and the
prospects for a green economy

T

Opportunities associated
with the trends

The transition to independence required the new countries to 
establish their own governments and economies without their 
former reliance on the Soviets for administration, planning and 
finance. The end of dependence on the Soviet state paved the way 
for self-reliance at both the state and individual levels. With great-
er exposure to the international community and more responsibil-
ity for their own destinies, the new countries are learning to tackle 
their own problems. The progress in responding to the depletion 
of mountain resources, for example, is an area where the advice 
and assistance of the international community over the last 20 
years has helped develop the knowledge and skills necessary for 
the task, and has created the opportunity for continuing success at 
the state, local and individual levels.

Independence and governance
As the countries have developed their own legislation and the 
corresponding enforcement regimes, they have replaced the for-
mer centralized and subsidized system. Continuing this work, and 
strengthening what now exists on the basis of their own resourc-
es, will help the countries establish the rule of law. At both the na-
tional and local levels there are opportunities to develop govern-
ance that leads to greater stability, prosperity and sustainability.

Even today, almost twenty years after the Rio 1992 Summit, 
which highlighted the importance of mountain ecosystems in 
Agenda 21, the national development strategies in key socio-
economic sectors do not fully consider mountain ecosystem 
services and sometimes lack consistency with national environ-
mental and sustainable development strategies. By truly incor-
porating environmental and sustainable development considera-
tions into their national strategies, the countries can seize the 
opportunity for better coordination and efficiency among their 
planning efforts, and can realize the synergy that comes with the 
participation of all the relevant players.

Legislation and programmes that target mountain territories 
are already in place in Central Asia, but they need to be en-
riched by international practices and strengthened to support 
sustainable development. The consolidation of efforts and the 
creation of a mountain countries group under the United Na-
tions could help to define and promote common interests and 
exchange good practices. 

Another initiative, initially proposed by Kyrgyzstan in 2005 and 
being increasingly pursued by the Kyrgyz government since then, 

is the exchange of external debt for sustainable development. The 
idea behind this mechanism is that the lender would agree to con-
vert debt repayments into support for sustainable development 
projects. A similar system was successful in Latin American coun-
tries, and Kyrgyzstan is hoping for replicate that success.

New borders and mobility 
At the beginning of independence, the Central Asian countries 
placed a high priority on the definition of the new internation-
al borders and the development of new border controls. In the 
mountains, where the terrain is complex and travel is difficult, the 
new border controls have worsened the situation by further re-
stricting the movement of goods and people. The establishment of 
travel corridors that easily accommodate the movement of goods 
and people would enable commerce to the benefit of the states 
and to the people who live near the borders. All the Central Asian 
countries would stand to gain from the improvement of travel cor-
ridors, and the situation is ripe for international cooperation in the 
development of mutually beneficial solutions.

Subnational  cooperation
The political and economic assistance to Central Asia has come in 
the form of multilateral and bilateral aid from a variety of sources. 
While traditional cooperation across borders is normally a bilateral 
endeavour between countries, there are an increasing number of 
subnational  efforts occurring at city and regional levels. These 
efforts offer the opportunity to explore more fully the benefits of 
experience exchanges and direct cooperation on mutual concerns. 
International organizations with specific expertise, through better 
coordination of their work, could build on this experience with 
programmes that provide assistance at the community, rather 
than at the national level, and that link lowland benefits to moun-
tain projects and vice versa.

The Issyk-Kul Biosphere Territory in Kyrgyzstan stands as an 
example of a sustainability initiative that might be duplicated 
in other areas. Established in 1998-2001, Issyk-Kul Biosphere 
Territory benefited from sound scientific planning and strong 
local participation in its development. The rules of the reserve 
ensure that all human activities from the household level to 
agriculture to mining are consistent with the functions of the 
territory, and while the reserve has not reached its full poten-
tial, it provides a good legal framework and a set of practices 
that can guide new developments. The Kyrgyz government has 
the opportunity to parlay the Issyk-Kul experience in managing 
a large territory into region-to-region cooperation with other 
parts of the country, the Central Asia region and the rest of the 
world – anywhere similar challenges exist.
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In Tajikistan, almost half of the Pamirs and Badakhshan Province are 
included in Tajik National Park, the country’s largest. Nominated for 
UNESCO World Heritage designation, Tajik National Park is similar to 
the Issyk-Kul Biosphere Territory, but has much less economic activity 
– some small-scale agriculture and tiny mountain villages. 

Each of these protected areas has its own sustainable mountain de-
velopment and land-use plans that were approved for specific areas 
as opposed to their whole countries. Local authorities want the Tajik 
National Park to exclude mining and some other economic activities, 
and to concentrate on sustainable agriculture, ecotourism and legal 
hunting. Assistance with branding, public relations and promotion at 
the national level could enhance the prospects for success in these 
endeavours. Governments can also acknowledge provincial distinc-
tions and, through their support, help make regional products more 
competitive in local and regional markets.

Climate change 
Climate change and natural disasters require responses at a national 
level, but there are also opportunities for regional cooperation across 
Central Asia. Currently the countries of the region conduct their own 
research and devise their own climate change policies and disaster 
risk reduction strategies. A lessening of the political barriers among 
the countries could encourage collaboration and the exchange of 
knowledge that could lead to a more effective regional response to 
climate change and natural disasters in the lowlands as well as in 
the mountains. While the mountain communities do not contribute 
significantly to greenhouse gas emissions, the mountain regions will 
benefit from any progress on mitigating climate change. The moun-
tains have a vast potential for carbon storage through afforestation 
projects, and sustainable land use practices to enhance this potential 
will benefit the entire region. 

Mountains are complex environments with complex climates, and 
the response to the effects of climate change requires a greater effort 
to consider the specific mountain conditions. Flatland approaches 
may not apply, and targeted research and interventions are neces-
sary for an effective response. The lowlands are affected by climate 
change in the mountains, and the lowland countries are well advised 
to account for mountain ecosystems in their planning. Mountain en-
vironments are particularly sensitive to climate change, and are often 
the first place where the effects are visible – in shrinking glaciers, 
for example. This sensitivity and visibility create the opportunity to 
increase awareness of climate change in the mountains, and to build 
support for an effective local, national and regional response.

The total GHG emissions in Central Asia are projected to grow in 
the coming decade in almost all scenarios reported by the countries. 
From the perspective of mitigating global climate change this is an 

unfortunate development and more could be done to increase energy 
efficiency, promote the use of renewable energy sources and efficient 
stoves and increase resilience to climate change through adaptation.

Natural disasters 
Disaster risk reduction strategies need to contemplate the links 
between natural and industrial hazards both within and between 
countries. Where existing resources are inefficiently spent, there are 
opportunities for greater cooperation among the ministries and in-
stitutions that have responsibility for seismic and flood monitoring, 
industrial risk analysis and disaster relief.

Biodiversity management and conservation
The expansion of protected areas in the independence era, includ-
ing cross-border natural parks and biosphere reserves, has created 
a foundation for further protection of the region’s rich biodiversity. 
Special reserves for watershed protection or forestry afford the op-
portunity for stronger measures to protect native flora and fauna, 
especially in the mountains.

The mountains are a warehouse of genetic resources related to ag-
riculture, and as such offer an opportunity for further promotion and 
research. Governments can provide incentives, such as discounts 
or local produce promotions, to farmers to maintain local varieties 
alongside other crops, and international organizations may be able to 
influence the direction of mountain agriculture and to help improve 
local varieties and breeds. The mountains would also benefit from 
the more careful control of invasive species and genetically modified 
organisms, along with more bio-friendly methods of crop production.

The number of domestic animals already exceeds the high levels 
attained during the Soviet era, and this agricultural achievement 
should be viewed not only from an economic angle but also in the 
context of the Soviet experience – the serious land degradation that 
occurred then may occur again. Now, however, local innovative prac-
tices and sustainable pasture management may accommodate the 
greater number of stock without the degradation of the land result-
ing from overgrazing.

Land degradation 
Excess irrigation leads to land degradation in addition to water losses 
in the agricultural sector, and the irrigation systems in Central Asia 
need to adjust to modern standards. Similarly, the expansion of rain-
fed agriculture on steep mountain slopes needs to be monitored, and 
crop rotation needs to be encouraged to prevent land degradation 
from water and wind. Governments and local communities can work 
to create favourable conditions, and the more rational use of water 
for irrigation can benefit the entire region.

Geographic isolation, roads and trade 
The development of roads and rails throughout Central Asia, while 
a boon to trade and commerce, may have negative environmen-
tal implications that deserve careful consideration. The mountain 
countries, surrounded as they are by big players and big consum-
ers, are strategically positioned to create rail links, the develop-
ment of which would benefit their economies and raise their re-
gional importance. Similar benefits would accrue if the countries 
become energy hubs and develop their power infrastructure. The 
mountain countries could also pass legislation to make them-
selves more competitive in encouraging the regional trade that 
helps their economies. The international community, including the 
United Nations, could assist mountain countries in tackling the 
economic effects of geographic isolation and high shipment costs.

Information technology 
The expansion of mobile communications and information tech-
nologies has already benefited the region in numerous ways. 
Mountain businesses can further this progress by increasing 
their use of the Internet for advertising, and communities can 
communicate the trade and tourism opportunities in their areas. 
As remote mountain areas link to the rest of the world, they can 
develop educational and professional opportunities, promote 
ecosystem awareness, contribute to environmental knowledge 
and communicate their concerns.

Tourism 
The tourism sector in Central Asia has expanded in the inde-
pendence era, and governments now have a chance to provide 
incentives to broaden the opportunities for a community-based 
tourism that relies on a traditional style of modest accommoda-
tions and quality service. Winter tourism that focuses on activi-
ties other than skiing (with its high capital and operating costs) 
could help mountain communities by providing seasonal em-
ployment at the time of year it is most needed.

Mining 
The resolution of the continuing controversies in the mining sector 
requires creativity and perseverance. Governments need to ensure 
that the local concerns are aired and respected in order to reduce 
the tensions that are currently preventing mining operations. In 
addition, governments need to bring artisanal mining practices 
into compliance with modern standards by ensuring that compe-
tent authorities provide the necessary monitoring and oversight. 
In their efforts to clean up the abandoned mines and tailings left 
over from the Soviet era, governments would be wise to seek op-
portunities to develop economically viable ways to rehabilitate 
the sites through partnerships with potentially affected countries, 
international organizations and private enterprise.

Energy 
The huge potential of hydropower in the mountain countries pro-
vides the opportunity to combine progress on the goals of energy 
security, climate resiliency and economic development. Invest-
ments in large projects need to consider the environmental and 
downstream effects. By balancing local, national and international 
interests in energy development, the countries can secure power 
for their own people, and sell power to their neighbours. Moderni-
zation of the power system may require higher tariffs, but govern-
ments should take account of income levels, especially for those 
living in the mountains, in devising a fair tariff system.

In the development of biofuel production programmes, govern-
ments should learn from the experiences of others, balance the 
requirements of both the economy and the environment in de-
termining the crops to use and recognize the environmental chal-
lenges in deciding how much biofuel to develop.

Security 
The cooperation on intelligence exchange and border controls cur-
rently in place in Central Asia forms a solid foundation on which 
to build a stronger system that is adequate to the actual threats. 
All the participants will benefit from better security arrangements, 
especially in the mountains where potential hideouts are plenti-
ful. At the national level, a dialogue between ethnic and religious 
groups may help build the trust necessary to achieve internal secu-
rity, maintain stability and reduce the potential for conflict.

Tensions between the highland and lowland countries often cen-
tre on the issues of energy accessibility and water usage, and are 
evident in the absence of trust in the economic and environmen-
tal assessments of power and water projects. Comprehensive and 
transparent assessments may help, but absent the political will to 
change, a breakthrough is unlikely. All of the regional players need 
to recognize the role of mountain ecosystems with respect to wa-
ter resources in Central Asia, and to cooperate on the investment 
in, and maintenance of, mountain ecosystem services.

Food, energy and water security are crucial to the maintenance of 
stability in the mountains and the neighbouring regions. In light of 
their marginal existence and the scarcity of resources, mountain 
communities may need the support of outsiders to provide these 
essential elements of soft security.

Resource ownership and property rights
As resource ownership in Central Asia has slowly moved from 
state to private hands, the increase in efficiency has been appar-
ent in such areas as tourism, mining and agriculture. But prop-
erty rights are not yet well respected, and legal uncertainties 
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undermine the sense of responsibility that normally follows from 
ownership. In addition, there are growing inequities between 
rich and poor. Governments need to establish fair resource dis-
tribution policies and encourage the efficiencies and responsi-
bilities that come with property ownership.

Migration 
The remittances that come from labour migrants have become a 
crucial source of income for families, and the Central Asia gov-
ernments need to recognize the situation with new policies that 
establish the legal framework and official services that migrants 
and their families need. The prospect that unskilled workers may 
no longer be welcome in recipient countries suggests that gov-
ernments need to invest in education and language skills, and to 
work collaboratively with international partners. In recognition of 
the changing status of women as heads of household, the gov-
ernments also need to consider labour regulations and other ap-
proaches that help lift the burden on women.

Education and health 
As educational opportunities have increased in the independ-
ence era, the quality of education has declined, and realistic lit-
eracy rates are falling. Reversing this trend requires a greater 
investment in human capital, more innovation and an increase 
in the number of teachers. That Central Asian universities are 
now specializing in mountain development issues is an encour-
aging trend. Higher education institutions have an additional 
opportunity to focus on the preparation of the next generation 
of managers in tourism, mining and infrastructure, all of which 
demonstrate promising growth potential.

In health, many trends are similarly encouraging – decreasing 
child mortality and greater access to safe drinking water, among 
others. These advances in public health are a good base for the 
development of stronger environmental health protection. The 
complex changes in the mountain environment require more at-
tention to the associated environmental health risks.

Traditions and modernity 
The mix of traditional skills and modern practices represents a 
flourishing trend in mountain trade and services, and governments 
and other active players should encourage the conditions that en-
able the trend to grow and spread to other regions. The produc-
tion of authentic, high quality products should be a source of pride 
in the countries where they are made. The ongoing reanalysis of 
history and culture and traditions should continue to support this 
revitalization and celebration of mountain culture.

Towards a green economy

Given their low-carbon profile and the high proportion of hydro-
power in their energy use, the mountain countries of Central Asia 
are well positioned for a transition to a low-carbon, resource-ef-
ficient and socially inclusive green economy. Rural electrification 
experienced a step back in the last 20 years as energy produc-
tion capacities have not been adequate to meet growing energy 
demands. The development of community-scale hydro, biomass, 
wind and solar facilities, together with the improvement of energy 
efficiency in the housing sector, could help improve the accessi-
bility and reliability of energy supplies. Booming businesses – in 
tourism and agro-processing, for example – may also invest in 
small renewable energy systems to make their businesses climate 
friendly. Reducing the energy losses in energy infrastructure is an-
other area that promises significant advances. 

The economies and populations of the mountain countries rely on 
agriculture, biodiversity and forest products, and increasingly on 
mineral extraction, transport and trade. Green economy initiatives 
in these sectors can provide significant benefits. 

Agriculture, water and land use
The agricultural sector employs nearly half of the total population 
in the Central Asian mountain countries, and a green economy of-
fers significant opportunities to diversify the sector through the ex-
pansion of organic crops and environmentally sound grazing prac-
tices. The global and regional markets for organic food and other 
high-quality and environmentally friendly mountain goods (wool, 
fibre, wild forest products) are growing, but only a small fraction 
of agricultural production in Central Asia is currently certified and 
labeled as organic. There is a great potential to reduce pollution 
and to increase yields and local benefits through the introduction 
of biological pest controls, crop rotation and diversification, all of 
which will ultimately reduce soil erosion and biodiversity loss, and 
enhance the quality of life and food security of mountain dwellers. 
"One village–one product" schemes and improving market access 
for local producers promise broader opportunities for local agri-
cultural products and handicrafts. Fish stocks in mountain lakes 
– heavily depressed by over-exploitation – need to be restored and 
managed sustainably.

Increasing fodder production for animal feed is an effective way 
to reduce pressures on pastures, and encouraging poplar and 
other native tree plantations to serve heating and construction 
needs would reduce dependence on wild forests. The expansion 
of mountain orchards and vineyards has several potential benefits 
– a boost for local income; the appropriate use of valuable local 
genetic resources and the rational use of mountain terrain; and 

the employment of local people in a labour-intensive enterprise. 
This strategy also takes advantage of the natural potential of the 
mountains to provide long-term storage of products.

Central Asian agriculture is infamous for its inefficient use of wa-
ter. Growing population and food demands increase pressure on 
water resources, while climate change is adding to an already 
difficult situation. Investing in more efficient water use and im-
proved sanitation is not only cost-effective but also necessary to 
avoid conflicts and water-related diseases and epidemics. One of 
the responses to growing water scarcity is the building of dams. 
But dams require massive investments and could have negative 
environmental consequences. Small-scale water management so-
lutions should be promoted. Principles for the pricing of resources 
and services provided by mountain areas to lowland and down-
stream regions, and mechanisms for the allocation of a fair share 
of the benefits to mountain communities, should be established, 
tested and introduced in practice. 

New thinking, new technologies, new skills 
Trade liberalization can facilitate consumer access to clean tech-
nologies at lower costs. Access to affordable renewable energy 
technologies and energy efficient products produced in China 
and better construction materials could help reduce energy con-
sumption, for example. 

The transition to a green economy requires changes in strategies 
and the application of new technologies and management ap-
proaches. These changes require new skills, expertise and ways 
of thinking often lacking in existing institutions. The successful 
application of new policies and technologies and the facilitation 
of coordinated actions require a strengthening of the capacities of 
local and national institutions, and the reinforcement of the role of 
the private sector and the civil society.

Institutions and governance

The Central Asia governments do not maintain a consistent, well 
advanced policy focus on mountains, and while the countries rec-
ognize the vulnerability of their mountain ecosystems, the pro-
tection of these ecosystems could benefit from a linking of the 
strategies for mountain development to the Rio conventions and 
to other, broader agreements on trade, economic development, 
conflict resolution and resource management. The integration 
of sustainable mountain development into the Rio strategies, 
programmes and plans would help ensure political attention for 
mountain concerns, and help establish financial security for the 
funding of mountain projects.

Following the Bishkek Global Mountain Summit, the role of civil 
society in sustainable mountain development expanded signifi-
cantly, and numerous NGOs interested in mountain issues opened 
an era of regional cooperation. These organizations developed 
their own areas of expertise and sought their own niches, and 
as their specialization increased, the cooperation among groups 
seemed to diminish. The Mountain Societies Development Sup-
port Programme, which works throughout Central Asia, takes an 
integrated approach to sustainable mountain development, and 
provides a model that other organizations can follow to renew 
their regional cooperation.

Calls for action

In The Future We Want, a document produced in advance 
of the Rio+20 Earth Summit, the United Nations Conference on 
Sustainable Development recognizes the benefits provided by 
mountain ecosystems, and identifies the need to explore ways 
of compensating and rewarding mountain communities for their 
ecosystem protection services. Similarly, the Mountain Partnership 
argues that such compensation would assure the continuation of 
these benefits while enhancing livelihoods and reducing poverty. 
The Mountain Partnership also calls for national mountain-specific 
strategies and for the inclusion of mountain programmes in the 
Rio conventions.

This and other regional mountain reports were conceived and 
developed to inform the Rio+20 Earth Summit and the Lucerne 
World Mountain Conference. In its own call for action, the Lucerne 
Conference seeks the recognition of the vulnerability of mountain 
ecosystems by the Rio conventions, and calls for:

• Mountain governance that accounts for the unique character-
istics of mountains

•  Support for mountain communities to assure fair access to 
resources and a fair share of benefits

•  The involvement of mountain people in decision-making that 
concerns their livelihood, economy, environment and culture

Both the Lucerne Conference and the Mountain Partnership pro-
pose the strengthening of efforts related to transboundary cooper-
ation and highland-lowland interactions, and support sustainable 
development based on the specific conditions in the mountains.
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Children of the mountains
The Mountain Partnership project, "Dreams of the mountain children in 
Central Asia", gives voice to some 600 children from 35 villages of Kyr-
gyzstan, Kazakhstan and Tajikistan, telling their stories and dreams in their 
own words and in photos. Selected photos and essays from the project are 
available at: www.photo.kg/gallery/children
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In the future I want my village to become a city added to the list of cities 
of Kyrgyzstan. Our city will have big stores, apartment buildings, kinder-
gartens. We will construct a three-storey school with a cafeteria, a gym 
and new desks in every room. Our city in the mountains will be very beau-
tiful with many parks and fountains.
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My dream is that my dad stay with us and see 
how we grow. I think that Tajikistan will devel-
op faster if all fathers come back to their families 
from working somewhere else.

My dream is to study at school and then for pro-
fession, but in our village we cannot do home-
work in winter because of the electricity cuts. 
Therefore, if I would become country leader I 
would provide the entire country with electricity.
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I want to become a doctor, as people of this pro-
fession save people's lives. I will study in Bishkek. 
My parents will be proud of me. To become a doc-
tor, you must be brave, kind and not be afraid of 
giving injections.

My dream is to be useful at home and be a good 
citizen of my country. I want to go to college and 
finish it with honours. My dream is to become a 
soldier to defend my homeland.

My biggest dream is to become Zhigit (local 
hero). Zhigit fights our enemies, is very strong and 
should have a horse and a dagger. I will live in a 
yurt and ride a horse in the mountains.

I dream that when I grow up I will finish school 
with honours and go to college to become a 
builder. I love this profession. My dream is to build 
houses. I want to build a beautiful family house 
with large and clean rooms and strong walls.
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In the future I want to become a teacher. I have 
always liked this profession. I like my teachers and 
I want to educate children.

Old and religious people of our village go to the 
mosque every Friday. But some people cannot afford 
to go there. So I want to build a mosque in our village. 
Now there are many rude and dishonest people. If there 
will be a mosque, people would be kinder and honest.

I want to achieve great results in sport just as Chingiz 
Aitmatov did in literature. My strength will be as great 
as the power of the mountains.

Mountains are a market where you can find everything. 
They give us water, food, and separate us from others.
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abbreviations 
ADB   Asian Development Bank
AGOCA   Alliance of Central Asian Mountain  
  Communities
AKDN   Aga Khan Development Network
AKF   Aga Khan Foundation
AKFED   Aga Khan Fund for Economic Development
AKHP   Aga Khan Humanities Program
AO   Aiyl Okmutu (village government/communal  
  executive in Kyrgyzstan) 
CAIAG   Central-Asian Institute for Applied  
  Geosciences
CAMP   Central Asian Mountain Partnership
CAREC   Central Asia Regional Economic Cooperation
CASCADE  Central Asia Cross-Border Natural Disaster  
  Prevention
CBO   community-based organization
CHP   Community Health Promoter
CSO   civil society organization
EDU   Enterprise Development Unit
EurAsEC  Eurasian Economic Community
FAO   Food and Agriculture Organization of the  
  United Nations
FMFB   First MicroFinanceBank of Tajikistan
GBAO   Mountain Badakhshan Autonomous Province
GDP   gross domestic product
GFZ   German Research Centre for Geosciences
GMOs   genetically modified organisms

ICSD  Interstate Commission on Sustainable  
  Development
IFAS   International Foundation for Saving the 
  Aral Sea
ISAF   Afghan International Security Assistance  
  Force
KIRFOR   Kyrgyz–Swiss Forestry Support programme
MSDSP   Mountain Societies Development Support  
  Programme
NGO   non-governmental organization
OSCE   Organization for Security and Co-operation 
  in Europe
PALM   Pamir-Alai Land Management
PPCR   Pilot Program for Climate Resilience
RMCСA   Regional Mountain Centre of Central Asia
SCO   Shanghai Cooperation Organization
SUDVO   Social Union for the Development of   
  Village  Organizations
TES   Training and Extension System
TPS   Territorial Public Self-governance body
UCA   University of Central Asia
UNDP   United Nations Development  
  Programme
UNECE   United Nations Economic Commission  
  for Europe
UNESCO United Nations Educational, Scientific  
  and Cultural Organization
USAID   United States Agency for International 
  Development
VHC   Village Health Committee
VO   Village Organization
WTO   World Trade Organization

Glossary 
Ayil aimak lowest administrative and territorial unit at which the state performs its functions 
Ayil okmotu executive body of the ayil aimak  
Ayil kenesh representative body of ayil aimak  
Jamoat  rural municipality in Tajikistan
Mazar   holy place marked by a landmark such as a spring, a stone or a tree; or a burial place
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Variations in selected geographic
names used in the report

Alatoo Alatau

Ashgabat Ashhabad

Dordoi Dordoy

Enylchek Inylchek

Gissar Hissar Hissor

Gorno-Badakhshan Mountain Badakhshan Kuhistoni Badakhshon

Jengish Chokusu Jenish Choqusu Peak Pobedy

Lucerne Luzern

Onarcha On-Archa

Zeravshan Zarafshan

Zhergetal Jirgital

Many geographic and local names are pronounced and spelled differently depending on the international 
or local usage, historical and modern style and other peculiarities. This report maintains a consistent spell-
ing of names, and the table above presents some variations in selected names used in the report. 



150 151

This report is an illustrated overview of the trends and challenges in sustainable moun-
tain development in Central Asia since 1992. It highlights selected achievements and 
lessons learned, and identifies opportunities for further progress. The information 
comes from interviews with key actors, from official and scientific sources and from 
media accounts. While the report strives to maintain high research standards, it pre-
sents the scientific and technical material in a manner accessible to lay readers.
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In 1992, at the United Nations Conference on Environment and Development – commonly referred to as ‘Rio 1992’ or 

‘the Rio Earth Summit’ – mountains received unexpected high political attention. They were granted a chapter in the 

‘Agenda 21’ as fragile ecosystems that matter for humankind.

Since then, efforts by different actors have been undertaken to promote Sustainable Mountain Development. Some of 

them relate to the above event, others just emerged on their own. However, in view of the UN Conference Rio+20 – 

United Nations Conference on Sustainable Development in 2012 it seemed relevant to assess and understand what has 

been achieved by whom and how. It appears equally important to learn what has worked and what has not worked, and 

why, in order to draw lessons for more effective interventions in future. The anticipation of possible future challenges or 

opportunities may further help to be better prepared for their management. This will certainly encompass the adaptation 

to and mitigation of global change as the mainstream concern of the last decade as well as the new, albeit disputed para-

digm of a Green Economy. As in the past, major unexpected and unpredictable political, social, economic or technological 

innovations may overshadow such mainstreams.

The Swiss Agency for Development and Cooperation, committed to sustainable mountain development since many deca-

des, has commissioned a number of regional reports to assess achievements and progress in major mountain regions such 

as in particular Central Asia, Hindu Kush-Himalaya and the South East Pacific, South and Meso America or the Middle 

East and North Africa. The Swiss Federal Office for Spatial Development has commissioned - in the context of the Swiss 

Presidency of the Alpine Convention 2011/12 – a report on the European Alps. In addition, UNEP has provided a report 

on Eastern Europe and one on Africa’s mountains; and the Aspen International Mountain Foundation together with the 

Telluride Institute has prepared a report on the mountains of North America. 

The insights gained through these reports in which key local, regional and global actors have been actively involved 

provided the inputs for a mountain section in the outcome document of Rio+20. They are also meant to feed into future 

global and regional processes, institutional mechanisms, and initiatives that emerge as a result of Rio+20 in support of 

Sustainable Mountain Development. 
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