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 Complex multi-faceted sector and distinctly  

multifunctional

 Production of food, feeds, fibre and a whole 

range of other services eg. food processing

 Concerns the efficient use of natural resources  

and preservation of the ecosystems 

 Sustains heavy reliance by livelihood systems

 Provides the food needs for human wellbeing.

INTRODUCTION-Agriculture



 Agriculture and its development is on the decline 

in the last two decades . The share of agriculture 

GDP has declined significantly, due to low 

productivity, resulting in slow growth (ESCAP, 

2008). 

 In East Asia and the Pacific for example, this has 

dropped from 3.0 % in the 1980s to a mere 0.1 

% in 2000-2003.

 Climate change effects are anticipated to 

decrease the contribution to GDP even further. 

THE DAUNTING SETTTING



 Decreasing investments and engagement in agriculture

 Low level of production and contribution from small farm systems ,despite an 

overwhelming majority of 87 % of 470 million small farms worldwide is 

found in Asia (Nagayets, 2005), involving 60 % of the working population 

and generating 25 % of the region`s GDP

 Marginalisation of small farmers and food production capacity

 The effects of globalisation on market access and agricultural trade

 Food and nutritional insecurity

 The poverty- hunger-vulnerability complex. IFAD (2009) has reported that 

climate change is expected to put 49 million additional people at risk of 

hunger by 2020, and 132 million by 2050.

 ESCAP (2008) has estimated that agriculture alone can lift the estimated 641 

million people out of poverty - a 1 % increase in agricultural productivity 

would lead to a 0.37 % drop in poverty in the Asia - Pacific region.  

 Inefficient and inadequate use of the natural resources

 Food crisis , and

 Climate change.

FACTORS INVOLVED



 In South East Asia (Indonesia, Philippines , Thailand 

and Vietnam )  the agricultural dependent economies 

will contract by as much as 6.7 % annually.

 The economic cost  would be 2.2 % of GDP by 2010 if 

only the impact on  markets is considered , 5.7 % if 

health costs and biodiversity losses are factored in, and 

6.7% if losses from climate-related disasters are also 

included. 

 The latter far exceeds the projected cost globally of 

climate change , estimated at 2.6 % of GDP each year 

to the end of the century. 

ADB ( 2009 ) ON CLIMATE CHANGE



For Asia, the AEZs of relevance are as follows:-

 Rainfed temperate and tropical highland systems –

mainly the Hindu Kush/Himalayan region

 Rainfed humid/sub-humid tropical systems – mainly 

countries in Indo-China, South East Asia and the South 

Pacific islands, South India, Bangladesh and Sri Lanka

 Irrigated humid/sub-humid tropical systems– mainly 

countries in Indo-China, South East Asia and South 

China, and

 Irrigated and non-irrigated arid/semi-arid tropical and 

sub-tropical systems – mainly Pakistan and India .

AGRO-ECOLOGICAL ZONES



Parameters Arid/ semi-arid 

zones

Sub-humid zone Humid zone

% of Asia in agro-

ecological zonesAmount

/ 

number

% of 

Amount

/ 

number

% of 

Amount

/ 

number

% of 

Human 

populations in 

2010 (106) 1311.4 35.7 588.8 16.0 1264.5 34.4

86.1

Food demand in 

2020 (106 tGE) 358.6 33.4 175.5 16.3 383.9 35.8
85.5

Production of 

food crops (106

tGE) 230.9 31.5 123.6 16.9 262.7 35.9

84.3

Production of 

cash crops (106 

tGE) 79.6 33.6 62.8 26.5 89.7 37.9

98.0

Land area (106 

ha) 327.6 16.1 237.7 11.7 534.1 26.2
54.0

Arable land (106 

ha) 191.9 41.5 73.0 15.8 123.4 26.7
84.0

Rain-fed arable 

land (106 ha) 126.8 38.8 55.2 16.9 86.1 26.3
82.0

Irrigated arable 

land (106 ha) 65.2 48.8 17.8 13.1 37.3 27.5
88.6

Table 1. Human populations, food demand and land use in the 

priority agro-ecological zones of Asia*

* Source: TAC (1992). tGE, tones of grain equivalent. Excludes cool tropics



 Available arable land in most countries in Asia is 

utilised to the maximum , and in some cases has led to 

degradation. 

 Rainfed agriculture will become increasingly important

 In SE Asia, the total rainfed area is 99 million ha and 

in S. Asia 116 million ha. 

 The rainfed area as  a proportion of total land available 

ranges from 63 % in Indonesia , 68 % in Malaysia to 97 

% in Cambodia, In South Asia, the corresponding 

values are from 27 % in Pakistan to 84 % in Nepal. 

LAND USE SYSTEMS



Two broad categories of mixed farming systems can be 

identified  :-

a) Systems combining animals and annual cropping

b) Systems combining animals and perennial cropping 

MIXED FARMING SYSTEMS



Two broad categories of mixed farming systems can be 

identified  :-

a) Systems combining animals and annual cropping

b) Systems combining animals and perennial cropping 

MIXED FARMING SYSTEMS



 Caused by  reduced soil moisture , expansion of semi-arid and 

arid AEZs , increased droughts , increased rangelands , increased 

woody encroachment , desertification , increased overstocking of 

heat tolerant animals  eg. goats specially in the rangelands with 

resultant soil degradation   

 Effects on  livelihood systems are equally serious and include 

reduced income, increased poverty, increased vulnerability, 

pressures to adapt to heat stress, increased food and nutritional 

insecurity ,reduced opportunities, reduced self-reliance , and 

increased urban migration

 The net effects of these limitations is widespread vulnerability, 

despair ,food insecurity, negative impacts on livelihoods and 

agricultural development.

EFFECTS OF CLIMATE CHANGE 

1)Land use and livelihood systems



Table 3. Observed effects of climate change impacts 

on land use and livelihood systems of the poor 

Land use systems Livelihood systems of the poor * 

• Reduced soil moisture 

• Expansion of semi-arid and arid AEZs

• Increased droughts

• Increased rangelands 

• Woody encroachment

• Desertification 

• Increased overstocking of heat tolerant 

animals 

eg.goats specially in the rangelands with 

resultant soil degradation

• Reduced biodiversity

• Effects on the systems 

• Reduced system services

• Shift out of agriculture                                                      

•Reduced income

• Increased poverty

• Increased vulnerability

• Inability to adapt to heat stress                                                                                            

• Increased food and nutritional  

insecurity

• Reduced self-reliance 

• Increased urban migration

-* Includes the landless



 Direct impact on livelihoods is through the expansion 

of dryland agriculture 

 Resultant increased vulnerability ,poverty and despair

 Push more people into poverty 

 Severe constraints will increase risks and impact on 

agricultural development  

 Human health is  also affected through complex 

interactions of temperature, rainfall, humidity ,water, 

air quality, pollution , poor nutrition and adaptation. 

2). EXPANSION OF DRYLAND 

AGRICULTURE



Table 4. Proportion of poor livestock keepers within 

production system by region (%) (Thornton et al., 2002)

Production 

system

Developing 

countries

Sub-

Saharan 

Africa

N. Africa 

and Near 

East

South Asia East and

S. E Asia

Latin 

America 

and 

Caribbean

Grassland-

based 

systems

7.1 13.1 14.3 2.5 1. 8 9.0

Mixed 

rainfed

systems

66.0 77.9 56.6 60.1 59.3 67.9 

Mixed 

irrigated 

systems

18.5 0.4 16.9 33.7 29.0 3.6

Landless 8.4 8.5 12.1 3.7 9.9 19.5



 In Andhra Pradesh in India, micro level climate research has indicated that 

temperature increases by 3.5 0C by 2050 will lead to a decline of 8-9 % in 

yield in water –intensive crops such as rice (World Bank, 2006).  

 ADB(2009) study in four countries in SE Asia projects a rice yield fall of 50% 

by 2100 relative to the 1990 level.  

 In  Indonesia, El Nino effects have resulted in reduced phenology of 

flowering and increased leaf shedding , with a net effect of decreased 25 % 

yield in rubber ( Wijaya, 2009 ).

 Climate modelling on potential implications for dryland agriculture in Sub-

Saharan Africa focused on the effects of a 2.9 0C increase in temperature  

coupled with a 40 % reduction in  rainfall by 2060 . The result was a reduction 

in revenue by about 25 %. 

 In terms of 2003 prices, the revenue loss was estimated to be about US $26 

billions (Kurukulasuriya and Mendelsohn, 2006).  

3). CROPS AND CROPPING PATTERNS



Relationship between crop yield and climate 

(1991 –2003)

Source: Peng et al. (2004)



The two key factors are :-

(i). Heat stress

 Vulnerability dependent on several factors e.g. Species, neutritional status

 Mediated by feed intake         

(ii). Quantity and quality of feed resources

The effect involves both quantity available and also quality. Several impacts 

are induced on feed crops and grazing systems Hopkins and Del Prado ,2007) 

as follows -

 Changes in herbage growth brought about by changes in atmospheric CO2

concentrations and temperature

 Changes in the composition of pastures, such as the ratio of grasses to legumes

 Changes in herbage quality, with changing concentrations of water-soluble 

carbohydrates and N at given dry matter (DM) yield

 Greater incidences of droughts, which may offset any DM yield increases, and

 Greater intensity of rainfall , which may increase N leaching in certain years. 

4). ANIMALS



 Potentially negating effects on reduced productivity 

from both crops and animals to meet current and 

projected future demand for food

 Disengagement of farmers from participating in 

competitive market share 

 Need for more integrated community-based R and D 

approaches, holistic systems and interdisciplanirity to 

better understand climate change , and  

 Increased imports of foods from industrialsed nations.

IMPLICATIONS



Two principal issues :-

 The first concerns C sequestration and greenhouse 

gases through more widespread use of high quality 

grasses and tree legumes, and improved forage 

management practices , with resultant decreased C 

atmospheric emissions and global warming .

 The second reason associated with improved fodder 

production concerns the opportunity to promote 

integration with animals and stratification of the 

production system .

5). PLANTATION CROPS



Include the following:-

 Increase breeding of animal numbers and productivity

 More intensive utilisation of the available forage biomass and 

agro-industrial by-products in situ

 Development of intensive zero grazing systems

 Improved natural resource management  (NRM)

 Increase institutional engagement in agriculture 

 Encourage interdisciplinarity and a focus on holistic oil palm –

based production, and 

 Encourage a “market pull “, access to markets and marketing.

PRODUCTION OPTIONS



 A combination of mitigation and adaptation needs to be addressed 

simultaneously .

 Ways and means to the extent possible  have to be found to reduce CO2

emissions and therefore global warming. 

 Accelerating the process of adaptation that will be required to cope 

with increased temperature. Both crops and animals will have to be 

more heat tolerant without compromising productivity. 

 Increased emphasis to dryland agriculture - cropping systems and 

ropping  patterns.  Agronomic practices will need to be more geared to  

more suitable  plants like sorghum and pigeon pea.

 Need for more vigorous R and D across numerous constraints.

 Need also for increased investments in agriculture, interdisciplinary 

research , institutional commitment,  community-based NRM , and a 

policy framework .

STRATEGIES TO COPE WITH CLIMATE 

CHANGE



 Climate change effects are at the heart of agriculture, improved 

livelihoods of the poor , and sustainable development.

 Their inevitability and impacts on agriculture needs more than 

urgent attention 

 Need for increased awareness and understanding of climate 

change effects and impacts 

 The capacity of R and D to address the development challenge is 

in question . Compelling need for more proactive strategies

 Addressing the challenges depend on the institutional will to  

rally  the efficient use of natural resources , preservation of the 

environment, and  promotion of human development.

CONCLUSIONS
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