


Fig 8: Rice Demand and Production in India (Year wise)

(Source: Authors’ calculation based on FAOSTAT and World Bank data, 2009)

Fig 9: Rice Demand and Production in Bangladesh (Year wise)

(Source: Authors’ calculation based on FAOSTAT and World Bank data, 2009)
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Fig 10: Paddy rice demand and production in Nepal (Year wise)

(Source: Authors’ calculation based on FAOSTAT and World Bank data, 2009)

Fig 11: Rice Demand and Production in Sri-Lanka (Year wise)

(Source: Authors’ Calculation based on FAOSTAT and World Bank data, 2009)



Fig 12: Rice Demand and Production in Pakistan (Year wise)

(Source: Authors’ calculation based on FAOSTAT and World Bank data, 2009)

Fig 13: Wheat Demand and Production in Pakistan (Year wise)

(Source: Authors’ ccalculation based on FAOSTAT and World Bank data, 2009)
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Fig 14: Wheat demand and production in India (Year wise)

(Source: Authors’ calculation based on FAOSTAT and World Bank data, 2009)

Fig 15: Wheat demand and production in Nepal (Year wise)

(Source: Authors’’ calculation based on FAOSTAT and World Bank data, 2009)



2.6 Climate change impacts on Food Production

Agriculture is one of the most sensitive sectors to climate change (Cline, 2007), particularly is affected by tem-
perature, rainfall pattern and likelihood of extreme events such as droughts, flood, cyclone, salinity intrusion
etc. Agricultural crops in South Asia are grown in diverse climatic conditions. Temperature influences not
only the duration of growth, but also the pattern of growth and thereby impacting on the productivity. During
the growing season, mean, sum, range, distribution, and diurnal changes of temperature, or a combination
of these are highly correlated with yields of grains. For example, rice plant has nine growth stages with its
three distinct growth phases and every stage requires an optimum temperature range for its proper devel-
opment. The critical temperatures for the development of the rice plant at different growth phases (vegetative,
reproductive and ripening) are shown in Table 8.

Table 8: Temperature for the Development of Rice plant at Different Growth Stages

(Source: Yoshida, 1981)

The optimum growing temperature for wheat is about 250C, with minimum and maximum growth temperatures
of 30C to 40C and 30 to 320C, respectively (Briggle, 1980). It can be grown in locations with precipitation
ranging from 250 to 1750 mm (Leonard and Martin, 1963). Optimal production requires an adequate source
of moisture availability during the growing season. However, too much precipitation can lead to yield losses
due to diseases and root problems. In this study, we estimate rice and wheat production by factoring the pro-
jected loss due to climate change, as suggested by the IPPCC Fourth Assessment Report (FAR). To illustrate
the projected impact of the climate change on production of rice and wheat, we estimate for India because
consumption pattern of those two cereals are almost similar and the production trends for both rice and wheat
for India are above 90 percent significant level in terms of regression coefficient. Moreover production and
demand of these two crops are significantly higher in India compared to other countries.

The IPCC FAR noted that the production of rice and wheat could fall world wised by 8 percent and 32 percent,
respectively by 2050 (Easterling, 2007). If only growth of population is taken as the only variable, the previous
analysis (see section 2.4) shows that India might not face rice and wheat shortage till 2050. Even, if India can
maintain the current level of production, India might have about 12 million tons of rice and 1.4 million tons of
wheat as surplus in 2050. But when the climate change effects are considered, there is a considerable short-
age of rice and wheat production which directly affects the total agricultural production in India, thereby con-
sequently affecting the food security situation. Our estimation suggests that there might be shortage of 6.60
million tons of rice and 45.03 million tons of wheat in 2050. Consequently, rice shortage might affect more
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Critical temperature (0C)Growth stages L um ow High Optim
Germination 16-19 45 18-40
Seedling emergence 12 35 25-30
Rooting 16 35 25-28
Leaf elongation 7-12 45 31
Tillering 9-16 33 25-31
Initiation of panicle
primordia

15 - -

Panicle differentiation 15-20 30 -
Anthesis 22 35-36 30-33
Ripening 12-18 >30 20-19
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than 90 million and wheat shortage might affect 672 million people. This could leave a shortfall to demand
for a more than four percent of population of that particular time of 2050 in terms of rice while 33 percent could
be affected in terms of wheat. Similar results are also expected for others South Asian countries.

Fig 16: Climate change effects on rice and wheat production in India

(Source: Authors’ calculation based on FAOSTAT, World Bank and IPCC assumption)

Table 9: Climate change effects on rice and wheat production in India in 2050

(Source: Calculation based on FAOSTAT, World Bank and IPCC assumption)

2.7 Climate Change and Food Security

The economy of South Asia depends on a major part on agriculture and agriculture related production. More
than half of the population of South Asia is engaged in or indirectly relies on agricultural activities. Moreover,
agriculture production systems make a vital contribution to the reduction of hunger and poverty. The Food
and Agricultural Organization (FAO) defines food security as a “situation that exists when all people, at all
times, have physical, social, and economic access to sufficient, safe, and nutritious food that meets their di-
etary need and food preferences for an active and healthy life.” This definition comprises four aspects of
food security: availability, stability, access and utilization. This study has covered the major three portions of
food security which are availability, stability, and access to food.

Crop
Achievements

/ShortagePhenomenon Demand
(million tons)

Production
(million tons) (million tons)

Effects of population growth 220.40 232.40 +12.00Rice Effects of climate change and population growth 220.40 213.80 -6.60
Effects of population growth 143.70 145.10 +1.40Wheat Effects of climate change and population growth 143.70 98.67 -45.03



Impacts on Food availability: Availability of food is undertaken within the nation through domestic production,
imports and carry-over of stocks. Climate change affects agriculture and food production in a complex way.
It affects food production directly through changes in agro-ecological conditions such as changes in rainfall
pattern, increase in temperature etc. and indirectly by affecting growth and distribution of incomes. Impacts
of climate change on food production have been quantified in numerous studies under various sets of as-
sumptions. For example, Basak et al., 2009; Mahmood et al., 2003; Mahmood, 1998; Karim et al., 1996)
have carried out assessments on the impacts of climate change and variability on rice production in
Bangladesh. Decision Support System for Agrotechnology Transfer (DSSAT) model has predicted significant
reduction in Boro rice yield due to climate change. Yield reductions of over 20 percent and 50 percent have
been predicted for the years 2050 and 2070, respectively (Basak et al., 2009). Karim et al., (1996) projected
a net negative effect of climate change on the rice yields. The estimated impacts on rice yield vary between
-6 to +14 percent depending on different climate change scenarios. Unnayan Onneshan in 2009 has con-
ducted a research work for future food security situation in Bangladesh. The main finding of the research is
that the rice shortage may occur more than 35 percent due to population growth (two million people per year)
whereas it may be 50 percent for growing population and increasing temperature in 2050 compared to the
total rice production in 2006-07 in Bangladesh (Basak, 2009).

The major food grain producing regions of Haryana, Punjab and western Uttar Pradesh experience the most
negative effects, along with the coastal districts of Tamil Nadu. Punjab and Haryana are significant from the
perspective of food security in India. These regions are also facing severe depletion of groundwater resources
due to intensive cultivation techniques. Temperature rise of 1.50C and 2 mm increase in precipitation could
result in a decline in rice yields by 3 to 15 percent. Sorghum yields would be affected and yields are predicted
to vary from +18 to -22 percent depending on a rise of 2 to 40C in temperatures and increase by 20 to 40 per-
cent of precipitation (IPCC 2001). Wheat yields in central India may drop by 2 percent in a pessimistic climate
change scenario (GoI 2004). Upland crop production can be highly sensitive to variations in climate in Bhutan.
Climate change may cause the cultivating zone to shift upwards to unsuitably steep slopes if temperatures
increase by 2 ºC (NEC, 2000).

In Sri Lanka, most crops, e.g., coarse grain, legumes, vegetables, and potato are likely to be adversely af-
fected due to climate change. The highest negative impact is estimated for coarse grains and coconut pro-
duction. Tea, rubber and coconut industries are the major sources of income for labour. AIACC project
confirmed that changes in the monsoon rainfall pattern and an increase in maximum air temperature are
likely to be the two key factors that will affect coconut production in the principal growing regions.

In the hot climate of Pakistan, cereal crops are already at the margin of stress. An increase of 2.50C in average
temperature would translate into much higher ambient temperatures in the wheat planting and growing
stages. Wheat yields are predicted to decline by 6-9 percent in sub-humid, semiarid, and arid areas with 1°C
increase in temperature (Sultana and Ali 2006); while even a 0.3°C decadal rise could have a severe impact
on important cash crops like cotton, mango, and sugarcane (MoE 2003).

The impact of a rise in temperatures on wheat and maize is also expected to be negative in Nepal.

So, there is a huge probability the climatic variability and population growth may directly affect the food se-
curity and also make social security problems.

Impacts on the Stability of Food Supplies: Global and regional weather conditions are expected to become
more variable than at present with increases in the frequency and severity of extremes events such as cy-
clones, floods, hailstorms and drought. If the climate changes fluctuations become more pronounced and
widespread, it will adversely affect the stability of food supplies and consequently food security (Schmidhuber
J and Tubiello FN, 2007).
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On an average during the period 1962-1988, Bangladesh lost about 0.5 million tons of rice annually as a result
of floods. This amounts to nearly 30 percent of the country’s average annual food grain imports (Paul and
Rashid 1993). If sea levels rise up to one meter, Bangladesh could have loss 15 percent landmass and up
to 30 million Bangladeshi could be become climate refuges. Agricultural, industry, infrastructure, livelihoods,
marine resources, forestry and biodiversity, human health, and utility services are expected to be adversely
impacted. Such a scenario could lead to a decline in GDP of between 27 and 57 percent. The salinity intrusion
experienced by the coastal area of Bangladesh is having serious implications for the quality of the soil in areas
that are traditionally used for growing rice. The fisheries sector may also be affected by climate change. The
changes in tidal patterns, as well as increasing saline intrusion into the freshwater rivers, associated with cli-
mate change, will impacts on fish populations, although the extent to which this occurs is still uncertain (Huq
and Ayers, 2008).

Kumar and Parikh (2001) shows that even after accounting for farm level adaptation, a 2°C rise in mean
temperature and a 7 percent increase in mean precipitation may reduce net farm revenues by 8.4 percent
in India.

Soil loss is a major cause of decline in agricultural production in Nepal and the negative effects of climate
change may further aggravate this situation.

In this study, it is found that agricultural land for food production and for every person is continuously decreas-
ing in South Asia and if the trend continues, land for food production and land for every person will squeeze
in the next decade. Therefore, a huge pressure would be put on already squeezing land to meet the growing
demand of the growing population. The stability of food supply will be contingent upon climatic events, the
investment in innovation and better management practices and storage facilities in agricultural production.

Impacts on Access to Food: Access to food refers to the ability of individuals, communities, and countries to
purchase sufficient quantities and qualities of food (Schmidhuber J and Tubiello FN, 2007). Raising the real
price of food has led to difficulty in access to food in South Asia. Over the last 17 years the price of rice and
wheat increased at significant rates (Fig. 17), creating an additional burden on the lower income groups as
they spend maximum of their income for purchase of food. For example food inflection rate in Bangladesh
was 10.82 percent, 10.01 percent and 10.19 percent in July, August and September, respectively in 2008.
This high inflation rate create a huge pressure to the poor people to fulfill their food demand and maximum
case they were passing hungry life on this period. Besides climate change still exacerbate food security prob-
lem more acute.

There are a number of studies that have ventured to measure the likely impacts of climate change on food
prices (Fischer et al., 2002, Reilly et al., 1996 and Darwin wt al., 1995). The basic messages that emerge from
these studies are: first, on average, prices for food are expected to rise moderately in line with moderate in-
creases of temperature (until 2050); some studies even foresee a mild decline in real prices until 2050. Sec-
ond, after 2050 and with further increases in temperatures, prices are expected to increase more substantially.
In some studies (Reilly et al., 1996) and for some commodities (rice and sugar) prices are forecast to increase
by as much as 80% above their reference levels without climate change. Third, price changes expected from
the effects of global warming are, on average, much smaller than price changes from socio-economic devel-
opment paths. For instance, the SRES A2 scenario would imply a price increase in real cereal prices by
≈170%. The (additional) price increase caused by climate change (in the Hadley Centre Coupled Model, ver-
sion 3, climate change case) would be 14.4%.



Figure 17: Trends in rice and wheat prices in South Asian Countries

Source: FAO Statistics, 2009
Food Security in South Asia: Issues and Opportunities by Surabhi Mittal and Deepti Sethi

Section 03

3.0 Conclusion

Agricultural is the main source to supply adequate food to the people of South Asia. But the food security con-
dition in this region is aggravating day by day due to ever-increasing population. From this study, it is clear
that the food production has increased by only creating huge pressure on agricultural land. Applications of
huge amount of ground water, pesticide, herbicide, chemical fertiliser are continuously increasing in the agri-
cultural sector. But every agricultural input has a maximum limit to contribute to the production system and
therefore, if the current practise continues the system might turn out to unsustainable. The study estimates
that the population in South Asia could be above 6 billion in the end of the century. Therefore a huge amount
of rice and wheat (the main cereal crops in South Asia) will be required to meet the demand. The study
shows, if actions are note taken, every country may face a severe food shortage. Food security in South Asia
could be strengthened by increased national production of food, increased diversification of economy, in-
creased employment and income generating opportunities and increased investment in this sector to achieve
higher economic growth. Besides, it is more important for the region to have a long term strategy to achieve
food security for all based on indigenous efforts.

Increasing productivity requires new knowledge both to maintain yields and to improve the quality of produc-
tion. This would imply substantial investments in agricultural research and outreach programmes to dissem-
inate technology know-how, effective communication that improves farmers’ access to market information.

Environmental conditions all over this country are not the same. There are some heavy rainfall sub-regions,
some are drought prone, some are flooded and cyclone affected sub-regions in every country within South Asia.
This climatic variability is closely related with crop production. Therefore, development and use of temperature
and drought tolerant crop varieties that can withstand the adverse efforts of climate change are important.
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Certainly improved technology may assist in more effective management in agricultural sectors, but it can not
produce an unlimited flow of those vital natural resources that are the raw materials for sustained agricultural
production. For instance, fertilisers enhance the fertility of eroded soils, but human can not make topsoil. In-
deed, fertilisers made from finite fossil fuels are presently being used to compensate for eroded topsoil. But
this fuel can not supply soil nutrient for a long period due to excessive application that have an adverse effect
on soil fertility. In this study it is found that the fertilisers’ application in Bangladesh increased more than 850
times during the period of 1975 to 2005. The huge application of chemical fertilisers creates extra pressure on
the soil to increase productivity of the land that is not sustainable for agriculture. Besides this, the supply of
ground water is not only used for agriculture but also for industry and public sector. Every year a huge amount
of water is withdrawn from the ground for irrigation and other purposes, resulting in continuous lowering of
ground water table. Therefore, an appropriate strategy is needed to give a special priority for using surface
water via construction and improvement of surface water bodies for supplying irrigation water and developing
new surface irrigation related projects for sustaining agricultural sector.

Strategies for the future must be based first and foremost on the conservation and careful management of
land, water, energy, and biological resources needed for food production. In that situation cropping pattern
must be selected on the basis of available natural resources. For example, cropping pattern in most of the sub-
regions in Bangladesh is rice based. Same types of crops are grown in the same piece of land hampering the
soil fertility. Therefore, there is a need for change in cropping pattern for improving health of soil to sustain agri-
culture.

Yet none of these measures will be sufficient to ensure adequate food supplies for future generations unless
the growth of human population is simultaneously controlled. In this study it is found that the total population
in South Asia, if adequate actions are not taken, may reach to the peak of 2870.30 million in 2050 and 6108.50
million in 2100. This call for new strategy for conservation of land, water, energy, biological resources and pro-
ductive environment in a sustainable way.

If agricultural production is not enough to meet the demand and associated food security related measures are
not taken, a major part of population will be deprived from food and will remain hungry and und undernourished.
Policy support for agricultural research and development to develop and transfer appropriate and efficient
technologies will be vital for the realization of such measures in ensuring sustainable crop production.

As the key drivers of climate change with high variances are still unfolding, it is difficult to predict what would
be the exact situations in this region. Moreover, the lower investment in agriculture by the countries in South
Asia largely undermines the needs of increasing agriculture production and supports for small and marginal
farmers. Until this trend is changed, South Asia will face chronic food insecurity and hunger.

From climate change perspectives, in this region one of the most common policy responses to food security
is social protection system, mainly targeted at household level food insecurity. Though in some countries food
security programmes have taken some aspects of household level income insecurity, the greater need of com-
prehensiveness remains untouched.

On food availability issue, emphasis has been given to food production. Now, at least theoretically, food security
definition captured in other policy areas linked with income and livelihoods security but there are still gaps to
combine all these policy links together. Moreover, the existing related policies are not being implemented ef-
fectively, which in turn is raising concerns on affordability and accessibility to food. Dramatically, last few
decades, dependence on food aid and food imports have increased. Due to changes of climate, this depend-
ency may further increase and create more pressure on food stability. In this context, the issue of food security
not only put the existing policies at questions but also requires a region wide comprehensive intervention and
steps.



At South Asia level, the idea of food bank was initiated to combat food insecurity at any emergency situations.
In last SAARC summit, there was an attempt to materialize this with the growing concerns of facing more nat-
ural hazards and global food instability. This initiative is undoubtedly to foster the more regional cooperation.4
However, proper infrastructure, location of storage etc. remain the main issues to be considered further.

Another important tool is having effective local and regional market (at least a greater integration of regional
market). The starting point for a greater integration is South Asia Free Trade Agreement (SAFTA), which has
remained non-functional compared to ASEAN blocks. In terms of addressing the food security issue, as men-
tioned food aid and imports are increasing, proper trade pact is necessary. A recent experience of no avail-
ability of food from the global market as well as from other regional sources exhibits the urgency of trade deal
within the region.

In this backdrop, the following policy responses need to be taken up:

National:
- Adequate national policies on agriculture, trade and social protection in countries to ensure the

right to food and protect women smallholders’ livelihoods.
- Coherence of national level policies so that agriculture, trade and climate change policies

strengthens smallholders’ effort to improve agriculture productivity and food security.
- Investment policies do not threat the right to food and access to natural resources.
- Adaptation and mitigation policies do not harm smallholders, and offer opportunities to improve

food security and rural development.
- National plans for climate change adaptation and for food security are coordinated, and funding

bodies are also coordinated
Regional:

- Regional policy framework: Adequate regional policies at SAARC levels on agriculture, trade,
energy and climate change.

- Regional investment policies: An investment fund to enhance collaboration on technological de-
velopment regarding crop varieties such as Seed Bank, to enhance the right to food and access
to natural resources.

- Effective regional emergency response: Promotion and implementation of SAARC food bank,
seed bank.

- Common regional shared vision on “Climate change and food security”
- Adaptation and mitigation policies do not harm smallholders, and offer opportunities to improve

food security and rural development.

4The joint projects would augment food production, invest in agriculture and related industries, conduct agricultural research, share
technology, assist in procurement and distribution, as well as manage climatic and disease-related risks. The bank would hold
241,580 metric tonnes (MT) in rice and wheat reserves, contributed by each SAARC member, including Bangladesh (40,000MT),
Bhutan (180MT), India (153,200MT), the Maldives (200MT), Nepal (4,000MT), Pakistan (40,000MT), and Sri Lanka (4,000MT).
Afghanistan's share would be decided later. The reserves would remain the property of the individual member country and would
be in addition to any national reserves. http://www.irinnews.org/report.aspx?ReportID=79689
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