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17 Conclusions, recommendations and 
the way forward for the sustainable 
development of mountain agriculture 
to enhance food security and nutrition

Mahmoud El Solh, Vice Chair of the High Level Panel of Experts for Food Security and Nutrition of the CFS of 
the United Nations; 
Kadambot H.M. Siddique, FAO Special Ambassador for International Year of Pulses and Hackett Professor of 
Agriculture Chair and Director, The University of Western Australia; and 
Xuan Li, Senior Policy Officer and Delivery Manager of Regional Initiative on Zero Hunger, FAO RAP

These conclusions and recommendations are based on 
the outcomes of deliberations of the Panel of Experts at 
the International Workshop and Regional Expert 
Consultation on Mountain Agriculture Development and 
Food Security and Nutrition Governance, co-organized 
by the Asia Pacific Regional Office of United Nations 
Food and Agricultural Organization (FAO RAP) in 
Bangkok, Thailand and the University of International 
Relations in Beijing, China. The Workshop was held 
from 30 October to 1 November 2018 in Beijing, China, 
in collaboration with the International Crops Research 
Institute for the Semi-Arid Tropics (ICRISAT), 
the International Centre for Integrated Mountain 
Development (ICIMOD), Mountain Partnership and 
Center for International Agriculture Research of Chinese 
Academy of Agriculture Sciences, under Regional 
Initiative on Zero Hunger (RI-ZH).

17.1  Conclusions
Mountains occupy 24 percent of the terrestrial surface of 
the earth and are inhabited by about one billion people. 
The livelihoods of a large segment of mountain 
populations depends greatly on mountain agriculture 
systems. However, the challenges facing such mountain 
agriculture systems differ from those experienced in 
lowland plain agriculture. What is more, they require 
integrated multidisciplinary and holistic approaches to 
improve the livelihoods of mountain women, men and 
children. Urgent attention is required to reverse the 
declining trend in traditional mountain agriculture 
systems and in the loss of biodiversity, so that the world’s 
mountain regeions can to contribute more effectively to 
global food and nutrition security. It is also essential to 

improve mountain ecosystem health, which will 
benefit those living in upstream and downstream 
mountain areas.

The challenges and constraints facing the sustainable 
development of mountain ecosystems and agriculture 
in developing countries, in general, and Asia, 
in particular, include:

◆ Variable harsh environments and weather conditions 
including inaccessibility, fragility and seasonality of 
mountain areas.

◆ Poor infrastructure and lack of institutional services 
that prevail in these areas.

◆ Natural disasters including landslides which have 
tremendous impact on both livelihoods 
and agriculture.

◆ Poverty, the vast majority of people residing in 
mountainous areas in developing countries live 
below the poverty line.

◆ Food and nutrition insecurity, about 39 percent of 
mountain populations are in developing countries 
and are highly vulnerable to food insecurity.

◆ Lost economic opportunities due to poor market 
access and weak relevant institutional services.

◆ Policy marginalization and lack of involvement of 
mountain people in policy development and 
decision-making relevant to the development of 
mountain areas.

◆ Degradation of natural resources due to their 
overexploitation as a result of poverty.
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◆ Climate change implications, where drought is 
becoming a common phenomenon.

◆ Water scarcity as a result of drought and excessive 
use of water resources for agricultural purposes.

◆ Soil and fertility erosion.

◆ Loss of biodiversity as a result of overgrazing, soil 
erosion and landslides.

◆ Land degradation and desertification.

◆ Migration, particularly of men, to downstream areas 
and large cities seeking better livelihoods.

◆ Low mountain agriculture productivity and 
production as a result of the above constraints.

◆ Overall mountain ecosystem degradation.

Special attention and concentrated solutions targeting 
mountainous and hilly areas in developing countries, 
in general, and Asia, in particular, are needed to address 
poverty, improve livelihoods, enhance food security and 
nutrition, and halt or reverse the degradation of 
mountain ecosystems. It was apparent from the country 
presentations during the International Workshop that 
the sustainable development of mountain ecosystems 
and agriculture is critical to exploit their full potential and 
thereby improve livelihoods and enhance food security 
and nutrition of the mountain populations. Sustainable 
development of mountain ecosystems and agriculture 
requires long-term investments in holistic and integrated 
approaches involving policy, socioeconomic and 
institutional aspects, natural resource management, 
and crop and livestock improvement. It is important 
to holistically address economic, social, environmental, 
cultural and political issues by considering the 
contrasting situations of different farming systems to 
ensure the sustainable development of mountain 
ecosystems and agriculture that will benefit both the 
mountain and lowland populations.

17.2 Recommendations
To address the various challenges facing mountain 
ecosystems and agriculture, the International Workshop 
and Regional Expert Consultation event offered a set 
of policy and programming recommendations for the 
sustainable development of mountain agriculture to 
enhance food security and nutrition governance in Asia 
and contribute to the Zero Hunger initiative.

The Workshop and Regional Expert Consultation event 
offered various approaches/modalities for the way 
forward for sustainable mountain agriculture 

development to enhance food security, nutrition 
governance, and improve livelihoods in the region. This 
will contribute to the eradication of poverty and hunger, 
which are global and regional priorities as specified in 
SDG 1 and SDG 2. It is, therefore, an essential component 
of the FAO Regional Initiative on Zero Hunger Challenge, 
based on country needs, regional priorities, and all 
Strategic Programmes. It is important to fulfill the strong 
desire of countries for knowledge sharing and lessons 
learned at the regional level to promote sustainable 
mountain agriculture in practice for enhancing food 
security and nutrition in mountain areas to contribute 
to Zero Hunger and poverty reduction.

The Workshop and the Expert Consultations concluded 
their deliberations with the following recommendations 
that need to be implemented at the national and 
regional level to contribute to the sustainable 
development of mountain ecosystems and agriculture 
(Figure 17.1).

17.2. 1  Policy, socioeconomic and 
institutional support

The Workshop participants emphasized the importance 
of developing an enabling policy environment by 
considering the socioeconomic conditions of mountain 
people, the challenges facing both mountain 
ecosystems and agriculture, and the institutional support 
required for its sustainable development. The following 
are specific recommendations for consideration and 
implementation by countries to develop an enabling 
policy environment and institutional support:

◆ Develop and implement policies, strategies and 
programmes to address challenges, including the 
socioeconomic and ecosystem-based challenges 
facing different farming systems and zones of 
sustainable mountain agriculture development.

◆ Increase attention to risk management and develop 
policies for prevention, mitigation and relief to cope 
with natural disasters.

◆ Strengthen existing and establish new national 
institutions to provide public services, including 
extension and microcredit to support the 
development of sustainable mountain agriculture.

◆ Involve representatives of mountain communities 
in decision-making, policy development and 
implementation as well as in initiatives that 
support the development of sustainable 
mountain agriculture 
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◆ Increase the enabling environment for land tenure 
to consolidate land holdings to ensure investment in 
long-term appropriate land management. Attention 
needs to be paid to developing farmers’ cooperatives 
to transfer subsistence agriculture to commercial 
agriculture for agricultural productivity and income.

◆ Develop infrastructure in mountain areas to support 
agricultural development and improve livelihoods of 
mountain communities.

◆ Increase the levels of investment and financial 
support for the sustainable development of 
mountain agriculture at national, regional and 
international levels

◆ Increase the resilience of mountain farmers and 
small agro-industrial enterprises by linking them 
with markets and providing subsidies to add value 
to mountain products, especially Future Smart Food 
(FSF) as well as other non-food products, to diversify 
the incomes of mountain communities, particularly 
the incomes of women.

◆ Establish a mountain agriculture fund and funding 
mechanism for both replenishment and support 
of agricultural services, activities, and value-added 
products in mountainous areas.

17.2.2 Natural resource management
The Workshop participants emphasized the importance 
of halting and reversing the degradation and 
unsustainable use of natural resources including water, 
soil and biodiversity in mountain ecosystems. The 
following recommendations need to be considered and 
implemented in this regard:

◆ Promote the conservation and sustainable use of 
natural resources of regional and global importance 
which are also important to mountainous areas: 
natural resources, water, biodiversity, soil, natural 
pastures and forests.

◆ Ensure the adaptation and mitigation of measures 
to cope with natural hazards as a result of climate 
change and their pressure on natural resources.

◆ Prevent land degradation and build up soil fertility 
through:

◆ Using different types of terracing for efficient 
farming. Planting along contour lines for better 
water catchment and the reduction of erosion

◆ Diversify cropping systems (including legumes), 
use mixed and intercropping production systems

◆ Promote conservation agriculture, zero tillage 
and crop rotation.

◆ Conserve water resources and develop rain water 
harvesting through both macro- and micro – 
water catchments to conserve water in soil and 
use irrigation to mitigate and cope with long periods 
of drought.

◆ Promote environmentally friendly and ecological 
practices including bio-fertilizers and bio-pesticides 
to reduce pollution.

◆ Halt and even reverse the reduction of biodiversity 
and prevent excessive grazing of livestock as well as 
emphasize the sustainable use of biodiversity.

◆ Promote the agroforestry landscape model by 
growing forage shrubs that reduce the pressure of 
grazing on rangelands and natural pastures.

17.2.3  Crop and livestock improvement 
and integration

The improvement of crops and livestock production is 
a precondition for enhancing food production and, 
ultimately, food security and nutrition. The following 
recommendations need to be considered by 
policymakers, researchers, extension workers, farmers 
and producers involved in mountain ecosystems 
and agriculture:

◆ Ensure the development of integrated 
livestock/crop/rangeland farming systems for 
effective utilization of natural resources.

◆ Develop improved crop varieties adapted to the 
diverse mountain environments and climate change, 
including NUS that have great potential as 
commercial FSF.

◆ Promote the cultivation of traditional crop varieties 
such as FSF and highlight the crucial role of 
mountain people as custodians of these varieties.

◆ Establish livestock community breeding with herders 
and pastoralists whereby unproductive animals 
are culled and productive animals are retained to 
improve livestock populations and herds.

◆ Diversify agriculture production and encourage the 
production of high-value crops, including fruit trees, 
vegetable and ornamentals as well as value-added 
products in both crop and livestock production to 
improve nutrition, income and livelihoods.

◆ Promote protected agriculture (mulch, row covers, 
shade structures, greenhouses, etc.) to intensify the 
production of high-value crops and increase water 
use and production efficiencies per unit area in 
mountain agriculture.



MOUNTAIN AGRICULTURE Opportunities for harnessing Zero Hunger in Asia276

MOUNTAIN AGRICULTURE Opportunities for harnessing Zero Hunger in Asia

17.2.4  Research, technology transfer and 
capacity Development

The Workshop participants emphasized the critical 
importance of making improved technologies and 
technical know-how available to mountain farmers 
and producers to bridge the gap between current low 
productivity and its full potential. This is feasible through 
the strengthening of specialized well-targeted research 
in mountain agriculture and the extension of efficient 
technology transfer to enhance the capacity 
development of human resources and institutions. 
The following recommendations address this area:

◆ Increase the long-term investment of research 
programmes in national research institutions and 
universities to enhance capacity and address the 
specific challenges facing the sustainable 
development of mountain agriculture.

◆ Develop and modernize extension institutions that 
specialize in transfer technologies and technical 
know-how to mountain farmers and agriculture 
producers through efficient approaches and make 
use of the tools and facilities already developed 
through the revolution in information technology, 
such audiovisual aids (e.g. TV programmes) and 
mobile phones.

◆ Develop and support capacity building (mountain 
agriculture curriculum and web-based technology 
in relevant universities) and extension targeting 
different stakeholders, including farmers’ 
programmes to promote the sustainable 
development of mountain agriculture.

◆ Establish farmer and pastoralist field schools and 
women’s empowerment programmes to 
transfer/exchange technologies and skills to address 
the challenges facing these important stakeholders.

◆ Develop and implement communication 
programmes and audiovisual aids to promote 
advanced technologies and knowledge on the 
development of sustainable mountain agriculture.

◆ Make use of International Mountain Day on 11 
December to organize events and workshops to 
promote the sustainable development of 
mountain agriculture.

17.2.5  Regional and international 
cooperation

The challenges and problems facing mountain 
ecosystems and agriculture are often complex, 
transboundary and difficult to resolve by a single 
country or institution. A good example is the challenges 

and problems of transboundary mountain ecosystems 
and river basins that originate from mountain areas. 
Therefore, intercountry regional cooperation should be 
established in areas of common interest, and the 
following recommendations need to be implemented 
at the regional or sub-regional level:

◆ Strengthen and develop south–south cooperation 
at the regional level in countries where mountain 
ecosystems and agriculture constitute a substantial 
part of the country’s agro-ecologies. This involves 
national research and development in institutions 
and universities interested in mountain ecosystems 
and agriculture.

◆ Strengthen international cooperation with the 
United Nations, regional and international 
cooperation, particularly with FAO, Mountain 
Partnership, ICIMOD, CGIAR and other 
relevant institutions

◆ Strengthen Mountain Partnership, considering it is 
the only United Nations voluntary alliance of partners 
dedicated to improve the lives of mountain people 
and protect mountain environments in the world 
as well as increase public–private sector attention, 
commitment, engagement and investment in the 
development of sustainable mountain agriculture.

17.3  Implications for food security 
and nutrition governance

The sustainable development of mountain ecosystems 
and agriculture is critical for improving food security and 
livelihoods in vulnerable mountain communities and 
protecting mountain natural resources, namely water, 
soil and biodiversity. These natural resources are also 
important for food security and improving the 
livelihoods of people living in the surrounding lowlands. 
Considering the implications to both upstream and 
downstream populations, at least one billion people are 
affected by the sustainable development of mountain 
ecosystems and agriculture.

Mountain people make use of the variation in climates 
at different altitudes, with different exposures to sunlight 
from season to season (FAO, 2011). Traditional land-use 
systems for agricultural production make use of climate 
variations through sophisticated techniques. Mountain 
areas have diverse agro-ecologies and as a result, 
mountain agriculture has different production systems 
for farming and natural pastures, including 1) pastoral, 
2) agro-pastoral systems (both are important to livestock 
production), 3) rainfed and 4) irrigated production 
systems and 5) forestry and agroforestry. Both rainfed 
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and irrigated production systems are important for field 
crops such as rice, wheat and corn, and horticultural 
crops including fruit trees and vegetables. The 
production of livestock, field and horticultural crops are 
the basis for food security and nutrition.

Mountain areas have many NUS that may be important 
Future Smart Foods if special attention is given to their 
nutritional value and adaptation to harsh environments 
and variable climatic conditions. It is important to assess 
the nutritional value and adaptation to prevailing NUS 
in the traditional mountain communities. Furthermore, 
nutritional value assessments will shed light on their 
potential to become important commercial crops at 
national, regional and global levels. A good example is 
quinoa, which originated in the traditional communities 
of the Andes Mountains in Latin America that has 
become a globally important food because of its high 
nutritional value.

17.4 The way forward
The policy, technical, and regional and international 
cooperation recommendations presented above should 
be adopted and implemented by national authorities 
and specialized regional, international and United 
Nations organizations (where FAO can play an important 
coordinating role). The implementation of these 
recommendations will contribute greatly to healthy 
mountain ecosystems and utilize the full potential of 
mountain agriculture. This will not only contribute to 
global food and nutrition security but also ensure the 
continued services and resources that contribute 
70 percent of freshwater resources and various sources 

of renewable energy to the world community. Both 
water and energy are critical to the water–energy–food 
nexus essential for food and nutritional security, 
environmental sustainability and poverty reduction.

The sustainable development of mountain agriculture 
requires the leadership from the government to place 
mountain agriculture in the centre of national and 
sub-national policies related to Zero Hunger and 
poverty reduction, and long-term investment in a 
holistic and integrated approach involving policy, 
socioeconomic, institutional aspects, natural resource 
management, and crop and livestock improvement. 
The investment should be followed by integration 
among all these factors in farmers’ fields to achieve 
synergy as a result of the integration of these three 
important themes 1) sustainable natural resource 
management and inputs; 2) crop and livestock 
improvement, and 3) socioeconomic, enabling 
policies, and institutional support.

Negligence of mountain areas, where about one billion 
people reside, has contributed greatly to global poverty, 
food insecurity and malnutrition. It is essential that 
governments develop specialized institutions at the 
national level to address the multilateral challenges 
facing the sustainable development of mountain 
ecosystems and agriculture. These institutions need 
to implement the policy, technical and regional 
cooperation recommendations to improve 
livelihoods, reduce poverty and enhance food and 
nutritional security.

Figure 17.1  The three major pillars for the development of sustainable mountain agriculture and their 
integration at farm and farmer levels to achieve synergy in productivity and production
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