Sustainable development in mountain and cold regions






Managing Fragile Ecosystems: Sustainable Mountain Development 

Chapter 13 of Agenda 21 adopted at the Earth Summit in Rio 1992. 

This is a summary of the United Nations publication. 

INTRODUCTION 

13.1. Mountains are an important source of water, energy and biological diversity. Furthermore, they are a source of such key resources as minerals, forest products and agricultural products and of recreation. As a major ecosystem representing the complex and interrelated ecology of our planet, mountain environments are essential to the survival of the global ecosystem. Mountain ecosystems are, however, rapidly changing. They are susceptible to accelerated soil erosion, landslides and rapid loss of habitat and genetic diversity. On the human side, there is widespread poverty among mountain inhabitants and loss of indigenous knowledge. As a result, most global mountain areas are experiencing environmental degradation. Hence, the proper management of mountain resources and socio-economic development of the people deserves immediate action. 

13.2. About 10% of the world's population depends on mountain resources. A much larger percentage draws on other mountain resources, including and especially water. Mountains are a storehouse of biological diversity and endangered species. 

Two issues illustrate the problem of fragile ecosystems with regard to all mountains of the world. 

A. Generating and strengthening knowledge about the ecology and sustainable development of mountain ecosystems 

Mountains are highly vulnerable to human and natural ecological imbalance. Mountains are the areas most sensitive to all climatic changes in the atmosphere. Specific information on ecology, natural resource potential and socio-economic activities is essential. Mountain and hillside areas hold a rich variety of ecological systems. Because of their vertical dimensions, mountains create gradients of temperature, precipitation and insolation. A given mountain slope may include several climatic systems - such as tropical, subtropical, temperate and alpine/- each of which represents a microcosm of a larger habitat diversity. There is, however, a lack of knowledge of mountain ecosystems. The creation of a global mountain database is therefore vital for launching programmes that contribute to the sustainable development of mountain ecosystems. 

Several objectives include:

· Gathering data to enable integrated management to be developed;

· To improve and build the existing land/water ecological knowledge base regarding technologies and agricultural and conservation practices in the mountain regions of the world, with the participation of local communities; 

· To improve coordination of regional efforts to protect fragile mountain ecosystems 

Action plan:

(a) Strengthen existing institutions or establish new ones at local, national and regional levels to generate a multidisciplinary land/water ecological knowledge base on mountain ecosystems; 

(b) Promote national policies that would provide incentives to local people for the use and transfer of (c) Encourage policies that would provide incentives to farmers and local people to undertake conservation and regenerative measures; 

(d) Diversify mountain economies, inter/alia, by creating and/or strengthening tourism, in accordance with integrated management of mountain areas; 

(e) Maintain a database e.g. an inventory of different forms of soils, forests, water use, and crop, plant and animal genetic resources, giving priority to those under threat of extinction. Genetic resources should be protected in situ by maintaining and establishing protected areas and improving traditional farming and animal husbandry activities and establishing programmes for evaluating the potential value of the resources; 

(f) Identify hazardous areas that are most vulnerable to erosion, floods, landslides, earthquakes, snow avalanches and other natural hazards; 

(g) Identify mountain areas threatened by air pollution from neighbouring industrial and urban areas. 

(h) Co-ordinate regional and international co-operation among the specialised agencies, the World Bank, IFAD and other international and regional organisations. 

(i) Undertake environmental education for farmers, in particular for women, to help the rural population better understand the ecological issues regarding the sustainable development of mountain ecosystems. 

(j) Capacity-building

 (k) Governments at the appropriate level, with the support of the relevant international and regional organisations, should build up national and regional institutional bases that could carry out research, training and dissemination of information on the sustainable development of the economies of fragile ecosystems. 

B
 Promoting integrated watershed development and alternative livelihood opportunities 

Nearly half of the world's population is affected in various ways by mountain ecology and the degradation of watershed areas. About 10% of the Earth's population lives in mountain areas with higher slopes, while about 40% occupies the adjacent medium- and lower-watershed areas. There are serious problems of ecological deterioration in these watershed areas. For example, in the hillside areas of the Andean countries of South America a large portion of the farming population is now faced with a rapid deterioration of land resources. Similarly, the mountain and upland areas of the Himalayas, South East Asia and East and Central Africa, which make vital contributions to agricultural production, are threatened by cultivation of marginal lands due to expanding population. In many areas this is accompanied by excessive livestock grazing, deforestation and loss of biomass cover. 

Soil erosion can have a devastating impact on the vast numbers of rural people who depend on rain-fed agriculture in the mountain and hillside areas. Poverty, unemployment, poor health and bad sanitation are widespread. Promoting integrated watershed development programmes through effective participation of local people is a key to preventing further ecological imbalance. An integrated approach is needed for conserving, upgrading and using the natural resource base of land, water, plant, animal and human resources. In addition, promoting alternative livelihood opportunities, particularly through development of employment schemes that increase the productive base, will have a significant role in improving the standard of living among the large rural population living in mountain ecosystems. 

Several objectives 

· Develop appropriate land-use planning and management for both arable and non-arable land in mountain-fed watershed areas to prevent soil erosion, increase biomass production and maintain the ecological balance; 

· To promote income-generating activities, such as sustainable tourism, fisheries and environmentally sound mining, and to improve infrastructure and social services, in particular to protect the livelihoods of local communities and indigenous people; 

· To develop technical and institutional arrangements for affected countries to mitigate the effects of natural disasters through hazard-prevention measures, risk zoning, early-warning systems, evacuation plans and emergency supplies. 

Action plan

(a) Prevent soil erosion and promote erosion-control activities in all sectors; 

(b Co-ordinate integrated services to support local initiatives in animal husbandry, forestry, horticulture and rural development at all administrative levels; 

(c) Enhance local participation in the management of local resources through appropriate legislation; 

(d) Support non-governmental organisations and other private groups in the preparation of self-help projects;

(e Preserve threatened areas that could protect wildlife, conserve biological diversity or serve as national parks; 

(f) Develop national policies that would provide incentives to farmers and local people to undertake conservation measures and to use environment-friendly technologies; 

(g) Undertake income-generating activities in cottage and agro-processing industries, such as the cultivation and processing of medicinal and aromatic plants; 

(h) Support the full participation of women, including indigenous people and local communities, in development. 

(i) Assess the environmental and socio-economic impacts of projects; 

(j) Generate data on alternative livelihoods and diversified production systems at the village level on annual and tree crops, livestock, poultry, beekeeping, fisheries, village industries, markets, transport and income-earning opportunities, taking fully into account the role of women and integrating them into the planning and implementation process. 

(k) Promote regional co-operation and exchange of data and information among countries sharing the same mountain ranges and river basins, particularly those affected by mountain disasters and floods; 

(l) Generate technologies for specific watershed and farm conditions involving local men and women, researchers and extension agents who will carry out experiments and trials on farm conditions; 

(m) Promote technologies of vegetative conservation measures for erosion prevention, in situ moisture management, improved cropping technology, fodder production and agroforestry that are low-cost, simple and easily adopted by local people. 

(n) Provide access to education, health, energy and infrastructure; 

(o) Promote local awareness and preparedness for disaster prevention and mitigation, combined with the latest available technology for early warning and forecasting. 

	PRIVATE
Issues for Sustainable Mountain Development 

The challenges of mountain development are basically: environmental degradation, exploitation of comparative advantages for economic growth, and more equitable distribution of the benefits of growth leading to better living standards for mountain people. Recent advances in education and health, development of physical and energy infrastructures, and penetration of market forces have added new dimensions to the challenges, in particular the following. 

· PRIVATE "TYPE=PICT;ALT="Growing realisation that achievements in health, education, physical infrastructure, and commercialisation can neither be sustained nor built upon without appropriate institutional structures, from the macro- to the micro-levels, responsive to region- and location-specific needs and based on indigenous systems. 

· The challenge of development in mountain areas is that institutions borrowed from elsewhere will not suffice, so new institutional mechanisms that serve the needs of rural households (often female-headed) have to be created. Strategies have to be not only pro-poor, but also pro-woman and pro-nature.

Problems and constraints 

Sustainable Livelihoods for the Mountain Household 

Fulfilment of basic needs and income and employment security are important concerns for most mountain households. While many mountain inhabitants are already migrating to other places, those who remain are in need of urgent attention. Many adverse impacts are also seen on the conditions of women and children in mountain areas. Complex though it may be, a sustainable livelihood for the mountain household can be achieved through an approach based on a mountain-specific perspective of development.

Resource Degradation 

Soil erosion, deforestation, landslides, loss of biodiversity, and degradation of land and water resources are common problems throughout the region. The loss of these resources has had a serious effect on mountain households - both directly, in terms of the loss of products from these resources, and also indirectly in terms of their various impacts on agricultural and non-agricultural activities. There is also a growing number of successful examples of reversing these trends and greater efforts are needed to promote dialogue and share these positive experiences across the region.

Human Resource Development 

PRIVATE "TYPE=PICT;ALT="In spite of the enormous amount of indigenous knowledge in the mountains, education and health delivery systems are very poor, particularly in the context of women and children. Furthermore, mechanisms to impart the basic skills needed in modern development activities are lacking and urgent changes are needed to provide the mountain population with the skills needed to equip them for the future.

Marginality
Mountain communities have been at the periphery of decision-making in the context of overall development in many countries. Development policies and programmes have consistently failed to give careful attention to mountain areas. Even when attention has been given, approaches have been inappropriately organised and managed, resulting in many adverse impacts - particularly on the environment. Marginality is also evident in the influence of non-local factors in the use of mountain resources. Today, international markets determine how local resources are used in many mountain areas. With weak institutions and inadequate skill development in mountain areas, there is a great danger that this will continue in future. 

Limited Understanding of Mountain Environments 

Current understanding of socio-economic, institutional, and biodiversity processes in mountain areas is still very limited. The sporadic bursts of attention given to mountain areas have generally been a post-disaster phenomenon. Systematic attention to these problems is a very recent phenomenon, and it is extremely limited in extent and coverage. There are large gaps in understanding issues specific to mountain environments. The persistent knowledge gaps in understanding and delivery of sustainable mountain development were identified as an area of major concern by UNCED Agenda 21, Chapter 13.

Institutional Gaps 

PRIVATE "TYPE=PICT;ALT="The limited development efforts that have taken place in mountain areas often have had little impact in terms of poverty reduction and have led to worsened environmental conditions in many areas because of weak institutions. There has been failure to mobilise local community organisations, wherever they existed, and the expansion of central development bureaucracies has also been limited and their performance is poor. Stronger local-level development organisations are indispensable for successful management of development activities in view of the various constraints of access and communications. Decentralised and participatory organisational frameworks have been accepted as needed, but efforts to promote these need to be sustained. Organisations working to develop this aspect in the fields of education, functional literacy, skill improvement, female access to educational and training opportunities, and so on are still very limited.

The real challenge is to ensure that capabilities and capacities at the community and other levels grow on a sustainable basis, that economic changes do not result in cultural deprivation, and that technology gains do not result in environmental disaster.

Along with the 'loud emergencies' of global warming, desertification, loss of biodiversity, ozone depletion, and so on are the 'silent emergencies' of remote inaccessible areas: poverty, energy, and water shortages; fuelwood and fodder scarcity; and poor delivery mechanisms for education, sanitation, health, and so on. ICIMOD's challenge is to link the 'loud emergencies' with the 'silent emergencies' and to balance economic development and poverty eradication with the conservation of resources; these should be concomitant with the development of a strategy for sustainable human development.


Case study: the Adelboden group

FAO has now prepared a four-year project, beginning in April 2004 to promote policies that favour sustainable agriculture and rural development in mountain regions. The Adelboden group consists of mountain people from 57 countries who aim to enhance the livelihoods of their populations.

The long-term objective is to promote sustainable agriculture and rural development policies for mountain regions at national, regional and community levels. key elements of the project are awareness raising and capacity building, targeting developing countries as well as transition and developed countries. 

With its focus on sustainable agriculture and rural development in one of the most important and fragile ecosystems, this project provides a unique opportunity for stakeholders around the world to identify common priorities and develop joint initiatives to achieve sustainable development, according 
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Case study: Vietnam 

(from Financial Times Information 2002 International Year of the Mountain)

Mountain regions make up three quarters of Vietnam's land area and are home to 23 million ethnic minority people, among a national population of 80 million. 

Socio-economic development in mountainous areas is therefore closely intertwined with the national development strategy. However, highland areas have not developed as quickly as in the plains, and the poverty gap between the two areas has increased
because of high population growth, over-exploitation of natural resources, and pollution of forests, oil and water. Stronger support is needed from foreign nations and international organisations for sustainable development in Vietnam's
mountains.

Case study: Kullu District, Himachal Pradesh State, NW India neat Amritsar

The Kullu District had a population density of 55 persons per sq km in 1991

In the two study villages, the amount of agricultural land averaged about one hectare per household, with another two to five hectares per household of communally used forest and grazing land. In the villlages there women gather firewood in the forest; children carry bundles of fodder; people make their livelihood by herding and animals graze in the forest. The people of  Kullu are tied to the land through communal use of areas in the mountain forest. They grow much of their own food, including grains, oil, vegetables, milk, mutton; gather their own firewood, animal fodder and bedding; and even produce their own home-brew alcoholic drinks from local resources. They are impressively self-reliant (but not self-sufficient). There is a wage economy as well, depending largely on orchards, but very few people have wage jobs. The people of t Kullu area are an "ecosystem people", although Kullu Valley villagers have come more and more under the influence of regional and global economics.

The Kullu Valley and the Manali area have escaped the excesses of environmental degradation well known elsewhere in the Himalaya. One possible explanation for this is because the historical land settlement provided the local people with relatively well-defined rights to resources. Since the villages have resource use areas and livelihoods are to a large extent tied to the land, threats to biophysical sustainability in the study area are also threats to the economic and social wellbeing of the people. These threats include the replacement of biologically diverse traditional field crops with orchard monocultures; the heavy use of government-subsidised pesticides; and the loss of collective decision-making traditions in certain kinds of land use areas which had been privatised. Extensive illegal felling of trees is a major threat to the forest environment as well as to villagers' collective livelihoods. Local institutions as well as government agencies are struggling with these resource management problems, and in some cases blamed one another.  The rights to forest resources were important to the livelihoods of villagers and were accepted as communal rights, following the Indian and Pahari tradition.  This practice may help explain how a "tragedy of the commons" in the use of resources has so far been avoided.

Responding to Agenda 21, a project is underway to investigate urban development in the Himalayas. Unprecedented urban growth is occurring in many mountain regions. The environmental consequences of this growth are clearly evident in such traditional service centres as Mandi and former hill stations like Shimla in the southern Himalayan ranges. More recently, less accessible areas of the main ranges, such as the Kullu District of Himachal Pradesh, have experienced urban growth and development. Several factors have contributed to this, including: improved accessibility by road and air; growth in domestic tourism; and, growth and development of commercial horticulture and orchardry

The purpose of the project is to examine urban growth in the Kullu District, with specific reference to the Kullu-Manali corridor, its causes and more importantly characteristics, peoples’ perceptions of it, and its environmental and socio-economic consequences, with a view to policies as well as practical initiatives appropriate to the social and physical context of this high mountain area.

Specific objectives of the proposed research include: 

1. Document and describe the process of urbanisation in the study area over four decades;

2. To investigate the implications of urban development on the environment and more broadly on local sustainable development in the following focus areas; potable water management, solid waste management, sewage waste management, aggregate extraction, construction in hazard zones, community health and social development and empowerment;

4. To further develop sustainability indicators applicable to urbanisation in mountain ecosystems and the focus areas;

5. To establish environmental impact analysis techniques/policies suitable for pre-development activities in mountain regions 

Case study: Arrow Lakes - Nakusp Case Study, British Columbia, Canada 

This Canadian case study area had about 1.1 persons per sq km in 1991, the

forest industry being the single largest employer).

The people of Nakusp live largely in a wage economy, and meet few of their needs from their local environment. Even though many obtain firewood from the forest, gather berries and mushrooms, cultivate small vegetable gardens, own a few fruit trees, and carry out some fishing and hunting, their level of self-reliance is minor. Most of the population have been mobile, following jobs on the Canadian resource frontier. 

During the late 20th century social values have shifted towards greater environmental protection. The CORE exercise (a land use strategy planning process) had included the analysis of timber supply sustainability in the area, as well as the sustainability of a range of other products and values related to the mountain forest. It defined sustainability as "the assurance that present land use decisions do not compromise the opportunities available to future generations" (CORE 1995).  For about three decades, the area had been managed largely for one product: timber from the forest. but the area had a history of shifting single-resource focus, from mining to agriculture to hydroelectric development to timber – with the "boom-and-bust" economy that went with it. 

The debate under the CORE process was how to replace the single-resource focus with a planning process that allowed for the consideration of many resources and values: agriculture, mining, forestry, tourism, recreation, aesthetic and spiritual enjoyment, fish and wildlife conservation, watershed protection and biological diversity. The overall verdict of CORE (1995) was that resource use and management in the West Kootenay region had not been sustainable. Long-term harvest levels had to be reduced by as much as 50 percent in some areas to achieve sustainable timber yields. Current annual harvests needed to be reduced by about one-third to stretch out the timber supply into the future for long-term sustainable harvests.  

Population data for two key indicator species, woodland caribou and grizzly bear, suggested that their long-term survival in the study area may be threatened if current practices continue. The caribou are sensitive to the reduction of old growth forest, and very little was left of the oldest classes of forest and the largest concentration was found in the largest block of old growth timber

The grizzly bear, by contrast, is a habitat generalist not readily affected by forest cutting. It was, however, affected by the construction of logging roads that brought the bears into conflict with humans. Some other species of wildlife may have also been affected through loss of habitat quality as a result of extensive logging, since large clear-cuts reduce landscape diversity. Yet other species, however, are attracted to newly cut areas which tend to be productive with berries and edible shrubs. One species which has actually increased in the area is osprey, a large fish-eating bird of prey, which has benefited from the creation of Arrow Lake reservoir. 

Water quality in freshwater systems which are critical for fish habitat as well as for human consumption has shown continuous signs of deterioration. Clear-cutting in the tributary watersheds has caused siltation affecting some fish spawning areas and water quality in general. However, the analysis of the hydrological data has not shown a significant impact of forest cutting on water yields.

CORE holds the view that "economic and social indicators such as a reduction in resource industry jobs, lack of investor confidence, reduced community stability and conflicts among different resource users further emphasise a lack of sustainability, reflecting a general trend in Canadian resource-based communities." 
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