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Overview of Presentation 
 

• The role of Agriculture in Economic Development 
• Challenges Facing the Agriculture Sector 
• Opportunities for Improvement 



Agriculture is the dominant sector of economy 
in most Asian countries providing income and 
livelihood to majority of people.  
 
 
 

Agriculture 

Every growing economy has agriculture as their 
base ( Australia, America, Korea,  Switzerland). 
Now this is occurring in developing countries, 
with agricultural growth rates greater than in 
OECD countries.  
 
Small holder farmers in the developing world 
play an important part in this growth. Many are 
women.  



Challenges facing agriculture 
• Population growth  
• Globalization 
• Urbanization 
• Water scarcity 
• Declining yield 
• Climate variability and Climate Change 
• Modernization of agriculture has lagged behind  
 industrialization in developing countries 
• Transfer of land from the production of food 
 to production of fuel 
• Transfer of land to livestock (high protein food) 
• Biosecurity issues affecting FTA 
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• The world population is estimated to reach 9 billion by 2050  (150 per minute) 

• Most increase will be in Asia and Africa 

• At present approximately 4.2 billion of the 7 billion people live in Asia 

• By 2050, there are expected to be one billion more Asians and one billion 

more Africans (double the current population) 

• Africa and Asia are also most vulnerable to climate risk 

• This will have profound impact on food security 

Population Growth 



Undernourishment around the world, 1990-2 to 2012-4

Number of undernourished and prevalence (%) of undernourishment

 1990-2 No. 1990-2 % 2014-6 No. 2014-6 %

World 1,010.60 18.6 794.6 10.9

Developed regions 20 <5 14.7 <5

Developing regions 990.7 23.3 779.9 12.9

Africa 181.7 27.6 232.5 20

  Sub-Saharan Africa 175.7 33.2 220 23.2

Asia 741.9 23.6 511.7 12.1

  Eastern Asia 295.4 23.2 145.1 9.6

  South-Eastern Asia 137.5 30.6 60.5 9.6

  Southern Asia 291.2 23.9 281.4 15.7

Latin America & Carib. 66.1 14.7 34.3 5.5

Oceana 1 15.7 1.4 14.2

Source: FAO The State of Food Insecurity in the World 2015 p. 8





“ Reliable access to sufficient quantities of affordable, nutritious 
food to maintain healthy, active lives.” – 1996 World Food Summit 

 
Four main dimensions of food security are; 
 
Availability – Supply of food as determined by production, stock 
level and net trade 
 
Access  - affected by income, expenditure, markets and prices 
 
Utilisation – nutritional status of what we produce 
 
Stability – Inadequate access to food on periodic basis  
 
Availability and Stability are threatened by the impact of 
climate variability, climate extreme and climate change   
 

Food security 



How much food we need to produce ? 

Global demand for food  is expected to rise faster than population 
increase 
 
Population is expected to increase by 30% by 2050 (9.3 billion people), 
but the average income per person will also rise by 120%. 
 
There will be a change in diet from minimal calorie to high protein food.  
 



Food item Unit Average water Footprint (litres)

Beef 1 Kg 15,000

Pork 1 Kg 6,000

Chicken meat 1 Kg 4,300

Cheese 1 Kg 3,200

Sugar 1 Kg 1,500

Rice 1 Kg 2,500

Bread 1 Kg 1,600

Potatoes 1 Kg 250

Maize 1 Kg 900

Apple or Pear 1 Kg 700

Cabbage 1 Kg 250

Tomato 1 Kg 210

Chocolate 1 Kg 24000

Beer 1 glass of 250 ml 75

Wine 1 glass of 125 ml 120

Fish 2

Chicken 3

Pork 5.5

Beef 10

The water foortprint of different food items 

Kilogram of grain used to produce 1 Kg of meat



How much food we need to produce ? 

Global demand for food  is expected to rise faster than population 
increase 
 
Population is expected to increase by 30% by 2050 (9.3 billion people), 
but the average income per person will also rise by 120%. 
 
There will be a change in diet from minimal calorie to high protein food.  
 
So at minimum we must increase food production by about 60% . 



Impact of Climate Variability and Climate Change 

Unprecedented long-term climatic changes are likely 
to occur from greenhouse warming that will also affect 
seasonal to interannual variability 
 
Agriculture particularly rain-fed is most vulnerable 
from droughts, extreme events, monsoonal change, 
heat stress, pest and diseases 



 Co2 and Temperature – Higher Co2 typically increases 
biomass production but not necessarily yield.  A one 
degree rise in minimum temperature typically reduces 
yield by 10% 

Pest and Disease - Temperature increases will lead to 
changes in the composition and distribution of pests.  A 
shorter winter will decrease the duration of hibernation 
and increase their activity. 

Flooding- About 20 million hectares is at risk of being 
flooded, particularly in India and Bangladesh. –  

Water Scarcity  Water scarcity affects more than 23 million 
hectares of rain-fed rice production areas in South and 
Southeast Asia. In Africa, recurring drought affects nearly 
80% of the potential 20 million hectares of rain-fed 
lowland rice. 

Variability in the onset and duration of monsoon 

Rice feeds over half of the world population. About 65% of the world’s rice is produced in Asia. One hectare 
of rice currently provides food for 27 people.  By 2050 one hectare needs to support at least 43 people. 



 
• Identify which regions and sectors would benefit from improved 

forecasts and from current forecast skill.   
• Identify information needs  of users of climate information 

(Surveys or structured discussions)  
• Understand the system and its management: identify those 

decisions that could improve systems Performance; 
(fertilisation, irrigation, land management,  pest management 
etc) 

• Understand the impact of climate variability on different time 
scale: it is important to understand where in the system climate 
is an issue; 

• Determine the opportunities for tactical and strategic decisions 
in response to the forecasts. Useful forecasts are those that 
meet recipients’ need in term of timing, lead time , spatial and 
temporal resolutions 

 
 
 

Building Climate Resilient Systems 
- Bringing Scientific outputs and user’s needs together 

To minimise the impacts of climate in the agriculture sector we need to develop 
strategies to cope with climate variability which are often culturally, regionally and 
sector specific.  



 
• Adoption of technology is best achieved through evaluation of  

tactical or strategic decision options (economic, environmental), 
including measures of uncertainty and downside risks. 
 

• Modelling and development of Decision Support Systems offers 
the best potential for evaluating the performance of a system 
and the utility of Seasonal Climate Forecasts.   
 

• Examples in agriculture include, drought management, 
cropping decisions, planting, harvesting, pest and disease 
management, transportation… to name a few. 
 

 

Building Climate Resilient Systems (…continued) 
- Bringing Scientific outputs and user’s needs together 



Drought Monitoring and Forecasting 



Drought Monitoring and Forecasting 
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Later Onset of Monsoon 
Shorter Monsoon Duration 

One month delay in monsoon onset 
resulted in average loss of 1 million tons 
of rice in central and East Java (Naylor et 
al. (2007 

Abawi and White (2014) 
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Value in demonstrating economic pay-offs in applying seasonal climate 
information to irrigation decisions  (Abawi, 2004).  

Climate 

 

 



Abawi GY  An Operations Research Model of Wheat Harvest Management in North-Eastern 
Australia. Department of Civil Engineering, University of Queensland. St Lucia 1994.  

In 2013 cyclone Phailin caused massive losses to rice crops in Paro when it 
hit the region in October when most farmers had harvested their crop and left 
it in the field to dry.  

Harvest Management 



Thank You 


