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ABSTRACT 

The number of people suffering acute food insecurity 

increased from 135 million in 2019 to 345 million in 82 

countries by June 2022, as the war in Ukraine, supply chain 

disruptions, and the continued economic fallout of the 

COVID-19 pandemic pushed food prices to all-time highs. 

Global food insecurity had already been rising, due in large 

part to climate phenomena. Global warming is influencing 

weather patterns, causing heat waves, heavy rainfall, and 

droughts. Rising food commodity prices in 2021 were a 

major factor in pushing approximately 30 million additional 

people in low-income countries toward food insecurity. 
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INTRODUCTION 

At the same time, the way that food is often produced today 

is a big part of the problem. It’s recently been estimated that 

the global food system is responsible for about a third of 

greenhouse gas emissions—second only to the energy 

sector; it is the number one source of methane and 

biodiversity loss.[1,2,3] 

It’s recently been estimated that the global food system is 

responsible for about a third of greenhouse gas emissions—

second only to the energy sector; it is the number one source 

of methane and biodiversity loss. 

About 80% of the global population most at risk from crop 

failures and hunger from climate change are in Sub-Saharan 

Africa, South Asia, and Southeast Asia, where farming 

families are disproportionally poor and vulnerable. A severe 

drought caused by an El Nino weather pattern or climate 

change can push millions more people into poverty. This is 

true even in places like the Philippines and Vietnam, which 

have relatively high incomes, but where farmers often live at 

the edge of poverty and food price increases have an 

outsized impact on poor urban consumers. 

Up to a certain point, rising temperatures and CO2 can be 

beneficial for crops. But rising temperatures also accelerate 

evapotranspiration from plants and soils, and there must 

also be enough water for crops to thrive.  

For areas of the world that are already water-constrained, 

climate change will increasingly cause adverse impacts on 

agricultural production through diminishing water supplies, 

increases in extreme events like floods and severe storms, 

heat stress, and increased prevalence of pests and diseases. 

Above a certain point of warming -- and particularly above 

an increase of 2 degrees Celsius in average global 

temperatures – it becomes increasingly more difficult to 

adapt and increasingly more expensive. In countries where 

temperatures are already extremely high, such as the Sahel 

belt of Africa or South Asia, rising temperatures could have a 

more immediate effect on crops such as wheat that are less 

heat tolerant. 

Without solutions, falling crop yields, especially in the 

world's most food-insecure regions, will push more people 

into poverty – an estimated 43 million people in Africa alone 

could fall below the poverty line by 2030 as a result.[4,5,6]  

Without solutions, falling crop yields, especially in the 

world's most food-insecure regions, will push more people 

into poverty – an estimated 43 million people in Africa alone 

could fall below the poverty line by 2030 as a result. 

It’s possible to reduce emissions and become more resilient, 

but doing so often requires major social, economic, and 

technological change. There are a few key strategies: 

Use water more efficiently and effectively, combined with 

policies to manage demand. Building more irrigation 

infrastructure may not be a solution if future water supply 

proves to be inadequate to supply the irrigation systems—

which our research has shown may indeed be the case for 

some countries. Other options include better management of 

water demand as well as the use of advanced water 

accounting systems and technologies to assess the amount of 

water available, including soil moisture sensors and satellite 

evapotranspiration measurements. Such measures can 

facilitate techniques such as alternate wetting and drying of 

rice paddies, which saves water and reduces methane 

emissions at the same time. 

Switch to less-thirsty crops. For example, rice farmers could 

switch to crops that require less water such as maize or 

legumes. Doing so would also help reduce methane 

emissions, because rice is a major source of agri-food 

emissions. But a culture that has been growing and 

consuming rice for thousands of years may not so easily 

switch to another less thirsty, less emitting crop. 

Improve soil health. This is hugely important. Increasing 

organic carbon in soil helps it better retain water and allows 

plants to access water more readily, increasing resilience to 

drought. It also provides more nutrients without requiring as 

much chemical fertilizer -- which is a major source of 

emissions. Farmers can restore carbon that has been lost by 

not tilling soil and by using cover crops, particularly with 

large roots, in the rotation cycle rather than leaving fields 

fallow. Such nature-based solutions to environmental 

challenges could deliver 37% of climate change mitigation 

necessary to meet the goals of the Paris Agreement. But 

getting farmers to adopt these practices will take time, 

awareness-raising and training. In places where farm plots 

are small and farmers can’t afford to let fields lie fallow or 

even rotate with leguminous crops, improving soil health 

could pose a challenge.  

The World Bank Group’s Climate Change Action Plan (2021-

2025) is stepping up support for climate-smart agriculture 
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across the agriculture and food value chains and via policy 

and technological interventions to enhance productivity, 

improve resilience, and reduce GHG emissions. The Bank 

also helps countries tackle food loss and waste and manage 

flood and drought risks. For example, in Niger, a Bank-

supported project aims to benefit 500,000 farmers and 

pastoralists in 44 communes through the distribution of 

improved, drought-tolerant seeds, more efficient irrigation, 

and expanded use of forestry for farming and conservation 

agriculture techniques. To date, the project has helped 

336,518 farmers more sustainably manage their land and 

brought 79,938 hectares under more sustainable farming 

practices.[7,8,9] 

DISCUSSION 

 Since 2022, the number of people affected by global food 

insecurity rose from 135 million in 53 countries in 2019 

to 345 million in 82 countries in 2022. 

 Rising temperatures are negatively impacting food 

supplies through extreme weather events, natural 

disasters, economic and social disruption. 

 Food supply systems need to consider climate change at 

an individual and community level. 

Climate change has a direct and significant impact on food 

insecurity. As global temperatures rise, food production 

becomes more difficult and uncertain due to changes in 

weather patterns, extreme weather events, and other 

environmental disruptions. 

These challenges have wide-reaching implications for food 

supplies around the world, as food production is impacted by 

rising temperatures, increased drought frequency, decreases 

in soil fertility, and crop destruction from floods or storms. 

The effects of climate change on food security are 

particularly apparent in developing countries and can be 

seen in both the health of their citizens as well as the 

livelihoods of small farmers. When food availability is 

degraded due to changing climate conditions such as drought 

or flooding, there is a risk of malnutrition among vulnerable 

populations who struggle to access nutritious foods. 

Moreover, food insecurity has a significant financial impact 

on small farmers in these regions, as they are unable to 

generate enough income to meet their basic needs and/or 

pay for food-related inputs such as fertilizers or seed. 

Global food insecurity on the rise 

According to the World Bank, the number of people suffering 

acute food insecurity increased from 135 million in 2019 to 

345 million in 82 countries by June 2022, as the war in 

Ukraine, supply chain disruptions, and the continued 

economic fallout of the COVID-19 pandemic pushed food 

prices to all-time highs. 

 

In order to mitigate the effects of climate change on food security, it is essential that governments and organizations take 

proactive steps to develop strategies for food production and access that can better withstand extreme weather events and 

climate variability. 

These efforts should include investment in agricultural infrastructure, diversification of crops and food sources, food storage 

systems designed for long-term preservation, and training for local farmers on sustainable agriculture techniques. By taking 

actions today to address the impacts of climate change on food insecurity, we can ensure a future where food availability is not 

threatened by a changing climate. 

Two billion people in the world currently suffer from malnutrition and according to some estimates, we need 60% more food to 

feed the global population by 2050. Yet the agricultural sector is ill-equipped to meet this demand: 700 million of its workers 

currently live in poverty, and it is already responsible for 70% of the world’s water consumption and 30% of global greenhouse 

gas emissions. 

New technologies could help our food systems become more sustainable and efficient, but unfortunately the agricultural sector 

has fallen behind other sectors in terms of technology adoption. 

Launched in 2018, the Forum’s Innovation with a Purpose Platform is a large-scale partnership that facilitates the adoption of 

new technologies and other innovations to transform the way we produce, distribute and consume our food. 
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With research, increasing investments in new agriculture technologies and the integration of local and regional initiatives 

aimed at enhancing food security, the platform is working with over 50 partner institutions and 1,000 leaders around the world 

to leverage emerging technologies to make our food systems more sustainable, inclusive and efficient.[10,11,12] 

10 ways to prevent food insecurity 

1. Invest in food storage systems that can withstand extreme weather events. 

2. Diversify food sources and agricultural production techniques to reduce risk. 

3. Adopt water management systems that reduce crop damage from floods or droughts. 

4. Implement sustainable farming practices such as no-till agriculture, agroforestry, and cover crops. 

5. Support smallholder farmers with access to credit and other services to ground economic empowerment. 

6. Increase public awareness of food security challenges caused by climate change. 

7. Increase organic carbon in soil to increase water retention in soil, increasing resilience to drought. 

8. Promote education on food preservation techniques such as refrigeration, dehydration, etc. 

9. Develop early warning systems for extreme weather events to enable food production adaptation by leveraging 

technologies that embrace data analytics and insights, predictive AI. 

10. Invest in research and development for climate-resilient food crops. 

Climate action to protect food systems 

By taking these steps, we can ensure that food security is not compromised by climate change in the future. It is essential that 

governments and organizations take action now to prevent food insecurity caused by climate change before it becomes an even 

larger problem. 

Beyond governmental actions, at an individual level, we must become conscious consumers to understand better the impact 

our purchases have, directly or indirectly, on our society. Our efforts accumulate to social good serving our people and planet 

better. 

RESULTS 

Climate change has added to the enormity of India’s food security challenges. While the relationship between climate change 

and food security is complex, most studies focus on one dimension of food security, i.e., food availability. This paper provides an 

overview of the impact of climate change on India’s food security, keeping in mind three dimensions — availability, access, and 

absorption. It finds that ensuring food security in the face of climate change will be a formidable challenge and recommends, 

among others, the adoption of sustainable agricultural practices, greater emphasis on urban food security and public health, 

provision of livelihood security, and long-term relief measures in the event of natural disasters.[13,14,15] 

At the heart of the Sustainable Development Goals (SDGs) are targets to end hunger, achieve food security, and improve 

nutrition. For India, food security continues to be high on its list of development priorities because the country’s relatively high 

rates of economic growth have not led to a reduction in hunger and undernutrition. India’s gross domestic product at factor 

cost and per capita income grew at seven percent and five percent per annum, respectively, from 1990-91 to 2013-14. [i] 

However, the incidence of undernutrition has dropped only marginally from 210.1 million in 1990 to 194.6 million in 2014, [ii] 

and India has failed to meet the Millennium Development Goal of halving the proportion of people who suffer from hunger. 

About 12 Indian states fall under the ‘alarming’ category of the Global Hunger Index. According to the National Family Health 

Survey 2015-16, the proportion of children under five years who are underweight is significantly high in states such as Bihar 

(43.9 percent), Madhya Pradesh (42.8 percent) and Andhra Pradesh (31.9 percent). [iii] 

While large sections of the Indian population suffer from acute undernutrition, rising incomes and growing urbanisation are 

rapidly changing the composition of the food basket — away from cereals to high-value agricultural commodities such as fish 

and meat. [iv], [v] As a result, the total demand for foodgrains is projected to be higher in the future due to an increase in 

population as well as a growing indirect demand from the feed. Mittal (2008) has made long-term projections of India’s food 

demand and supply up to 2026. According to her, the increase in total food demand is mainly due to growth in population and 

per capita income while production is likely to be severely constrained by low yield growth. [vi] Moreover, it will be difficult to 

meet India’s long-term food requirements with domestic production alone. [vii] Kumar et al (2009) also find that with current 

production trends, meeting future demand for foodgrains through domestic production will be difficult. [viii] 

One of the biggest issues confronting Indian agriculture is low productivity. India’s cereal yields are drastically lower than 

those of developed regions such as North America (6671 kg per ha), East Asia and the Pacific (5,184 kg per ha), and the Euro 

area (5855.4 kg per ha) (see Table 1). Table 2 shows that yield per hectare of foodgrains has stagnated in India since the 1980s. 

Table 1: Cereal yields (kg per ha, 2013) 

Country/ Region Kg per hectare 

East Asia & Pacific (developing only) 5,184.0 

Central Europe and the Baltics 4,131.1 

Sub-Saharan Africa 1,433.5 

Europe & Central Asia (all income levels) 3,661.6 

Euro area 5,855.4 

North America 6,671.0 

India 2,961.6 

World 3,851.3 
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 Table 2: Growth rate of yield per hectare (%) of foodgrains 

 Rice Wheat Coarse Cereals Pulses Total Foodgrains 

1980-81 to 1990-91 2.7 3.4 2.6 2.0 3.0 

1990-91 to 2000-01 0.9 1.7 1.3 -0.6 1.7 

2000-01 to 2010-11 1.6 1.0 4.1 2.4 1.7 

2010-11 to 2014-15 1.6 -1.0 3.1 1.9 1.8 

The World Food Summit in 1996 defined food security thus: “Food security exists when all people, at all times, have physical, 

social and economic access to sufficient, safe and nutritious food which meets their dietary needs and food preferences for an 

active and healthy life.”[ix] According to this definition, there are three main dimensions to food security: food availability, 

access to food, and food absorption. Thus, adequate food production alone is not a sufficient condition for a country’s food 

security. 

Food security is one of the leading concerns associated with climate change. [x]Climate change affects food security in complex 

ways. It impacts crops, livestock, forestry, fisheries and aquaculture, and can cause grave social and economic consequences in 

the form of reduced incomes, eroded livelihoods, trade disruption and adverse health impacts. However, it is important to note 

that the net impact of climate change depends not only on the extent of the climatic shock but also on the underlying 

vulnerabilities. According to the Food and Agriculture Organization (2016), both biophysical and social vulnerabilities 

determine the net impact of climate change on food security. [xi] 

Much of the literature on the impact of climate change on food security, however, has focused on just one dimension of food 

security, i.e., food production. The impact of climate change on the other dimensions of food security — access and utilisation 

— have received little scholarly attention. This paper explores the impact of climate change on India’s food security by 

considering all these dimensions of food security. 

Food production 

Climate change presents an additional stress on India’s long-term food security challenges as it affects food production in many 

ways. For one, it may cause significant increases in inter-annual and intra-seasonal variability of monsoon rainfall. According to 

World Bank estimates, based on the International Energy Agency’s current policy scenario and other energy sector economic 

models, for a global mean warming of 4°C, there will be a 10-percent increase in annual mean monsoon intensity and a 15-

percent increase in year-to-year variability in monsoon precipitation. [xii] The World Bank (2013) also predicts that droughts 

will pose an increasing risk in the north-western part of India while southern India will experience an increase in wetness. [xiii] 

The impact of climate change on water availability will be particularly severe for India because large parts of the country 

already suffer from water scarcity, to begin with, and largely depend on groundwater for irrigation. According to Cruz et al. 

(2007), the decline in precipitation and droughts in India has led to the drying up of wetlands and severe degradation of 

ecosystems. [xiv] About 54 percent of India faces high to extremely high water stress.[xv] Large parts of north-western India, 

notably the states of Punjab and Haryana, which account for the bulk of the country’s rice and wheat output, are extremely 

water-stressed.[xvi] Figure 1 shows that groundwater levels are declining across India. About 54 percent of India’s groundwater 

wells are decreasing, with 16 percent of them decreasing by more than one meter per year. [xvii] North-western India again 

stands out as highly vulnerable; of the 550 wells studied in the region, 58 percent had declining groundwater levels. With 

increased periods of low precipitation and dry spells due to climate change, India’s groundwater resources will become even 

more important for irrigation, leading to greater pressure on water resources. According to the World Bank projections, with a 

global mean warming of 2°C above pre-industrial levels, food water requirements in India will exceed green water availability. 
[xviii] The mismatch between demand and supply of water is likely to have far-reaching implications on foodgrain production 

and India’s food security.[10,11,12] 

The impact of climate change on water availability will be particularly severe for India because large parts of the country 

already suffer from water scarcity, to begin with, and largely depend on groundwater for irrigation. 

Figure 1: Groundwater level in India (meters below the ground level) 
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Indian agriculture, and thereby India’s food production, is highly vulnerable to climate change largely because the sector 

continues to be highly sensitive to monsoon variability. After all, about 65 percent of India’s cropped area is rain-fed. Figure 2 

shows that most districts with very high and high vulnerability to climate change are in Rajasthan, Gujarat, Maharashtra, 

Madhya Pradesh, Karnataka and Uttar Pradesh. Wheat and rice, two crops central to nutrition in India, have been found to be 

particularly sensitive to climate change. Lobell et al (2012) found that wheat growth in northern India is highly sensitive to 

temperatures greater than 34°C. [xix] The Intergovernmental Panel on Climate Change (IPCC) report of 2007 echoed similar 

concerns on wheat yield: a 0.5°C rise in winter temperature is likely to reduce wheat yield by 0.45 tonnes per hectare in India. 
[xx] Acute water shortage conditions, together with thermal stress, will affect rice productivity even more severely[13,14,15] 

Figure 2: Vulnerability of Indian agriculture to Climate Change (2021-2050) 

 

Food access 

While there has been considerable progress in understanding the sensitivities of crop production to yield, there are relatively 

few models which assess the impact of climate change on access to food. According to the Fourth Assessment Report of the 

IPCC, depending on the climate change scenario, 200 to 600 million more people globally could suffer from hunger by 2080 

(Yohe et al., 2007). [xxiii] Lloyd et al (2011) also make the projection that climate change will have significant effects on future 

undernutrition, even when the beneficial effects of economic growth are taken into account. [xxiv] According to their model 

predictions, there will be a 62-percent increase in severe stunting in South Asia and a 55-percent increase in east and south 

sub-Saharan Africa by 2050. [xxv] 

It is more difficult to find similar, modelling-based studies on the impact of climate change on food access and nutrition 

specifically focusing on India. However, noted experts like Nira Ramachandran have underscored the importance of factoring 

climate change in the discourse on nutrition in the country. Ramachandran warns that climate change can slow down, and even 

drastically reduce, the improvements in food security and nutrition that India has managed to achieve so far. [xxvi] 

Climate change amplifies the economic drivers of food insecurity. Variation in the length of the crop growing season and higher 

frequency of extreme events due to climate change and the consequent growth of output adversely affect the farmer’s net 

income. India is particularly vulnerable because its rural areas are home to small and marginal farmers who rely on rain-fed 

monocropping, which provides barely a few months of food security in a normal year. [xxvii] According to Ramachandran (2014), 

food stocks begin to run out three or four months after harvest, farm jobs are unavailable and by the next monsoon/sowing 

season, food shortages peak to hunger. [xxviii] Climate change will also have an adverse impact on the livelihoods of fishers and 

forest-dependent people. Landless agricultural labourers wholly dependent on agricultural wages are at the highest risk of 

losing their access to food. [xxix], [xxx] 
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In regions with high food insecurity and inequality, increased frequency of droughts and floods will affect children more, given 

their vulnerability. Vedeld et al (2014) conducted a survey of nine villages in the drought-prone Jalna district of Maharashtra 

and found that local crop yields and annual incomes of farmers dropped by about 60 percent in the drought of 2012-13. [xxxi] 

Such a large fall in income is likely to have a huge impact on child nutrition because poor households typically spend the bulk of 

their earnings on food. In another study based on 14 flooded and 18 non-flooded villages of Jagatsinghpur district in Orissa, 

Rodriguez-Llanes et al (2011) found that exposure to floods is associated with long-term malnutrition. [xxxii] According to their 

study, children exposed to floods during their first year of life presented higher levels of chronic malnutrition. [xxxiii] 

In regions with high food insecurity and inequality, increased frequency of droughts and floods will affect children more, given 

their vulnerability.[15,16,17] 

Yet the impact of climate change on food access is not limited to rural areas. Urban food insecurity is also a critical issue 

because poor households from rural and coastal regions typically migrate to urban areas for livelihood options. Ramachandran 

observes that hunger often triggers off a wave of migration towards cities, relocating entire families to urban slums. [xxxiv] These 

migrants mostly join the ranks of poorly paid workers in the urban informal sector, where there is no security of tenure and 

wages fall below the legal minimum. India’s urban food insecurity indicators present an alarming picture. For example, over 30 

percent of children below five years are underweight in urban Bihar, Madhya Pradesh and Karnataka (See Table 3). The 

proportion of urban children who are stunted and wasted is high even in Karnataka and Maharashtra, which are relatively 

prosperous states. 

Table 3: Child nutritional status in urban India (2014-15) 
 Proportion of children under 

5 who are stunted (%) 

Proportion of children under 

5 who are underweight (%) 

Proportion of children under 

5 who are wasted (%) 

Andhra Pradesh 28.3 28.4 15.5 

Assam 22.3 21.4 13.2 

Bihar 39.8 37.5 21.3 

Goa 18.3 25.3 27.7 

Haryana 33.4 28.5 21 

Karnataka 32.6 31.5 24.8 

Maharashtra 29.3 30.7 24.9 

Manipur 24.1 13.1 6.4 

Meghalaya 36.5 22.9 13.7 

Madhya Pradesh 37.5 36.5 22 

Puducherry 24.7 23.3 26.1 

Sikkim 22.9 12 13.2 

Telangana 20.9 22.2 14.6 

Tamil Nadu 25.5 21.5 19 

Tripura 17.2 21.7 13.4 

Uttarakhand 32.5 25.6 18.6 

West Bengal 28.5 26.2 16.7 

Climate change will exacerbate India’s existing problems of urban food insecurity. The highest risks related to climate change 

are likely to be concentrated among the low-income groups residing in informal settlements which are often located in areas 

exposed to floods and landslides and where housing is especially vulnerable to extreme weather events such as wind and water 

hazards. [xxxvi] Mumbai and Chennai are especially prone to bear the brunt of climate change. [xxxvii]Dasgupta et al (2012) add 

Kolkata to the list of cities that are particularly vulnerable to climatic risks, [xxxviii] as climate change is likely to intensify the 

frequent flooding in the Hooghly river during monsoon. [xxxix] The poor inhabitants of Kolkata are most vulnerable as their 

homes are located in low-lying areas or wetlands that are particularly prone to tidal and storm surges. [xl] 

Given that food is the single largest expenditure for poor urban households, displacement, loss of livelihood or damage to 

productive assets due to any such extreme weather event will have a direct impact on household food security. [xli]The urban 

poor has also been identified as the group most vulnerable to increases in food prices following production shocks and declines 

that are projected under future climate change. [xlii] 

Food absorption 

There are many potential impacts of climate change on food 

absorption but there is a dearth of quantitative studies on 

the subject which focus on India. Overall, the global threat is 

that climate change could lead to a reduction of production 

and consumption of certain foods that play a critical role in 

the diets of poor rural and indigenous populations such as 

fish, fruits and vegetables, and wild foods. [xliii]Change in 

climatic conditions could lead to a reduction in the 

nutritional quality of foods (reduced concentration in 

proteins and minerals like zinc and iron) due to elevated 

carbon dioxide levels. [xliv] In India, where legumes (pulses) 

rather than meat are the main source of proteins, such 

changes in the quality of food crops will accelerate the 

largely neglected epidemic known as “hidden hunger” or 

micronutrient deficiency. [xlv] Phalkey et al (2015) argue that 

micronutrient deficiencies increase the risk of acquiring an 

infectious disease which in turn worsens the problem of 

undernutrition, creating a vicious circle. [xlvi] Evidence from 

Botswana suggest that changes in climate that lead to an 

increase in temperature and a decrease in precipitation are 

associated with an increase in diarrhoeal disease in children. 
[xlvii] In India, children living in poor rural areas and urban 

slums are at higher risk of morbidity and mortality from 

diarrhoeal diseases. Projections made by Moors E. et al. 

(2013) say that climate change will lead to an average 
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increase of about 13.1 percent in diarrhoea in the Ganga 

basin. [xlviii]Ramachandran (2014) also argues that climate 

change could lead to a reversal of India’s achievements in 

reducing diarrhoea-related deaths. [xlix] 

The impact of climate change on vector-borne diseases is 

fairly well documented. Climate change will lead to the 

emergence of new patterns of pests and diseases which will 

affect human health and lower the capacity to utilise food 

effectively, thereby posing new risks for food security. For 

instance, more people will be exposed to vector-borne 

diseases such as malaria, dengue and chikungunya. 

According to Dhara, Schramm and Luber (2013), the entire 

population of India except those living in areas above 1700 

m above sea level are at risk of contracting malaria. [l] The 

arboviral diseases chikungunya and dengue may also be 

influenced by climate as both are transmitted by the 

common vector Aedes aegypti. [li] The urban poor living in 

informal settlements are particularly vulnerable, absent the 

basic facilities such as piped water, sanitation, clean drinking 

water, drainage systems, and heath facilities. High incidence 

of undernutrition due to poverty exposes the urban poor to 

diseases linked to climate impacts, which in turn aggravates 

undernutrition and ill-health and reduces the ability to adapt 

and build resilience to climate change. [lii] Adverse effects of 

malaria, diarrhoea and undernutrition have been found to be 

concentrated among children due to physiological 

susceptibility. [liii] Children have been found to be at greater 

risk when food supplies are restricted. [liv] 

 Adoption of sustainable agricultural practices 

The main problem of Indian agriculture is low productivity. 

To meet India’s growing food demand, there is an acute need 

for increasing productivity in all segments of agriculture. But 

given the vulnerability of Indian agriculture to climate 

change, farm practices need to be reoriented to provide 

better climate resilience. India needs to step up public 

investment in development and dissemination of crop 

varieties which are more tolerant of temperature and 

precipitation fluctuations and are more water- and nutrient-

efficient. Agricultural policy should focus on improving crop 

productivity and developing safety nets to cope with the 

risks of climate change.[18] 

Better management of water resources must be a key feature 

of sustainable agriculture. Water supply management 

options such as new storages and water harvesting are 

important, especially in the water-stressed regions of north-

western India. Water use efficiency in agriculture needs to be 

enhanced. India’s irrigation infrastructure needs to be 

upgraded; particular attention needs to be given to north-

western India, the country’s food basket that is prone to 

climate-induced droughts. Despite the benefits of drip 

irrigation, it is still largely adopted for high-value 

horticultural crops. To enhance the area under micro and 

drip irrigation, the government should redirect the subsidy 

on electricity for drawing water for irrigation purposes, 

which has been a major contributor to declining 

groundwater levels, towards the adoption of drip irrigation 

techniques. 

A four-pronged strategy is recommended for the water 

sector: 

 Increase irrigation efficiency 

 Promote micro irrigation in water-deficient areas 

 Better water resource infrastructure planning 

 Restoration of water bodies in rural areas 

 Stronger emphasis on public health 

India has historically had a poor record in public health. With 

the worsening challenges of climate change, the country’s 

policymakers have also paid little attention to its impacts on 

health. Despite the fact that the disease burden from vector-

borne and diarrhoeal diseases is very high in urban slums 

and tribal areas of India, this area was overlooked when the 

original National Action Plan for Climate Change (NAPCC) 

was formulated. The Ministry of Health is currently 

formulating a National Mission for Health under the ambit of 

NAPCC but given the close relationship between climate 

change, infectious diseases and food absorption, public 

expenditure on health needs to be stepped up drastically.  

 Enhance livelihood security 

Achieving food security in the context of climate change calls 

for an improvement in the livelihoods of the poor and food-

insecure to not only help them escape poverty and hunger 

but also withstand, recover from, and adapt to the climate 

risks they are exposed to. India’s National Rural Employment 

Guarantee Act (NREGA) of 2005 marked a global milestone 

in the history of poverty alleviation. NREGA has had several 

positive effects: increasing rural wages, reducing gender 

wage gaps, enabling better access to food, and reducing 

distress migration from rural areas. NREGA has also made an 

important contribution to child well-being, through the 

reduction of hunger and improvement of health and 

education. [lv]Moreover, the scheme contributes to ecological 

restoration and natural resource regeneration in dry regions. 

Water conservation accounted for about half of the total 

projects supported by NREGA from 2006 to 2008, with 

850,000 completed works. [lvi] Although some gaps have been 

observed in the implementation of NREGA, the scheme has 

various benefits for the rural poor, particularly the 

marginalised sections, women, scheduled castes and 

scheduled tribes. Therefore, funding allocations for NREGA 

should be maintained and efforts should be made to more 

effectively streamline the funds to plug existing leakages. 

Given the level of urban poverty, undernutrition, and lack of 

remunerative employment, there is a strong case for 

providing guaranteed employment on the lines of NREGA in 

urban areas as well. Such a scheme should be tailored to not 

only provide livelihood security to the urban poor but also 

create climate-resilient urban infrastructure in Indian cities. 

Additional efforts are required for the vulnerable 

populations residing in the ecologically fragile coastal and 

forest regions. 

 Greater emphasis on urban food insecurity 

Urban India is not only an important contributor to global 

greenhouse gas emissions but also a victim of climate change 

as poor people account for the bulk of its population. As 

observed earlier, climate change will have an enormous 

impact on urban food insecurity. Therefore, urban food 

insecurity deserves serious attention. The approach towards 

tackling urban food insecurity must take into account both 

the access and absorption dimensions of food insecurity. To 

improve access to healthy food, effective public distribution 

systems need to be put in place. Efforts must be made to 

learn from states such as Tamil Nadu which has an effective 

public distribution system and has better nutritional 

outcomes. [lvii] To improve food absorption, living conditions 

in urban informal settlements need to be upgraded. The 

Swachh Bharat Mission, which aims to construct 10.4 million 

individual toilets and 0.5 million public toilets and adopt 
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scientific solid waste management in 4,041 towns, may be 

regarded as a step in the right direction. 

Indian cities have an extremely poor record in disaster 

management. Therefore, public investment in climate-

resilient infrastructure should be enhanced. In India, flood 

control efforts, sanitation infrastructure and surveillance 

activities are not very effective. Better infrastructure in 

urban areas will minimise the disease risks caused by 

flooding. 

 Long-term relief measures in the event of natural 

disasters 

India’s disaster-management strategies are mostly 

inadequate, short-lived and poorly conceived. Also, much of 

the emphasis is laid on providing quick relief to the affected 

households as opposed to developing long-term adaptation 

strategies. Little effort is made towards addressing the long-

term impacts of natural disasters on agricultural 

productivity and undernutrition. A recent report by NITI 

Aayog suggests that “the government should transfer a 

minimum specified sum of cash to affected farmers and 

landless workers as an instant relief”. [lviii] For richer farmers 

who may want insurance above this relief, the report 

recommends a separate commercially viable crop insurance 

programme. [lix] 

Given the vulnerability of Indian agriculture to climate-

induced natural disasters and their long-term impacts on 

agricultural output, livelihoods and nutrition, such a short-

sighted approach towards disaster relief will only prove 

inadequate. The government needs to take a long-term view 

of disaster relief. Moreover, given the adverse impacts of 

natural disasters on child nutrition, long-term 

undernutrition prevention programmes must be 

implemented in disaster-affected regions. Additional efforts 

must be directed towards reducing the risk in agriculture. 

Such schemes should be specially targeted towards small 

farmers. 

 Need for more impact assessment studies 

To develop climate-resilient strategies and make adequate 

policy interventions, there is a need for an integrated 

assessment of the impact of climate change on India’s food 

security. So far, there are fewer studies on the impact of 

climate change on other dimensions of food security besides 

production. Research efforts should be directed towards 

assessing and quantifying where possible the impact of 

climate change on undernutrition and food absorption. 

CONCLUSION 

In the next 30 years, food supply and food security will be 

severely threatened if little or no action is taken to address 

climate change and the food system's vulnerability to climate 

change. According to the Intergovernmental Panel on Climate 

Change (IPCC), the extent of climate change impacts on 

individual regions will vary over time, and different societal and 

environmental systems will have varied abilities to mitigate or 

adapt to change. Negative effects of climate change include the 

continued rise of global temperatures, changes in precipitation 

patterns, an increased frequency of droughts and heatwaves, 

sea-level rise, melting of sea ice and a higher risk of more intense 

natural disasters.[19] 

The IPCC states, Taken as a whole, the range of published 

evidence indicates that the net damage costs of climate change 

are likely to be significant and to increase over time. 

Future projections in global yield trends of both maize and 

wheat indicate a significant decline; these declines can be 

attributed to the negative impacts of climate change arising from 

increasing greenhouse gas emissions. In many parts of less 

developed countries in Africa and Central America, maize is a 

key component in the daily diet and plays a key role in achieving 

food security in those areas, with nearly 950 million metric 

tonnes consumed annually. Wheat also plays a central role in 

diets. With nearly 700 million metric tonnes consumed annually 

on a global basis, wheat alone provides over 20 per cent of the 

world's calories and protein. To ensure food security for the 

predicted population of 9.6 billion people by 2050 the FAO 

predicts that food production must increase by at least 60 per 

cent to meet the demand, and a report from Tilman et al. in 2011 

projected that food production must increase by 100 per cent to 

meet the projected food demand. With yields declining, and 

demand for both the amount and quality of food increasing (due 

to increased disposable income amongst developing countries) 

intervention is a must. 

The negative effects from climate change will cause changes in 

global weather patterns and cycles that will be both 

unpredictable and long term. It is foreseen that the fishing 

industry will also experience significant disruption, with salt 

water and fresh water fishing at risk. This situation implies a 

great urgency, as the children who are born in today's world will 

not have reached graduation age before these problems will 

have materialized, unless immediate action is taken. We have 

already seen climate effects on yields in a number of areas, 

including Europe and southern Asia, since the last IPCC 

Assessment Report in 2007. Unfortunately, it is the populations 

in many tropical areas and the southern parts of Europe and 

North Africa who will pay a great price. These population groups 

- especially the poor - are the most vulnerable in terms of failing 

harvests, higher prices and malnutrition in the near future. This 

multi-faceted crisis will only increase pressure in other areas of 

the world to increase production, whilst basic living conditions 

in deprived areas further decrease.  

We have to learn how we can adapt the food supply system at a 

global and regional level in a relatively short amount of time, 

whilst at the same time, reducing greenhouse gas emissions and 

our impact upon the environment. 

Countries in the Northern Hemisphere, especially Scandinavian 

countries, are currently experiencing some positive effects from 

climate change in terms of crop yields. This is due partly to the 

CO2 fertilisation effect where increased amounts of carbon 

dioxide in the atmosphere aid plant growth, but mostly because 

low levels of warming extend the growth duration of mainly 

perennial crops such as grass pastures, but reduce the duration 

of the staple annual crops, such as wheat, maize and rice. 

However, these effects are not permanent and will not balance 

the global negative effects of climate change. There is no doubt in 

the evidence and conclusions of more than 1,000 global and 

regional studies, that a temperature rise of 1 to 2 degrees Celsius 

will generally mean a loss in yield of a number of crop varieties, 

both in the tropical and the temperate regions. An increase of 3 

to 4 degrees later on in this century will have very severe 

consequences for global food security and supply. However, it is 

remarkable to see that the rice plant is coping a lot better with 

the changes than other crops. 

We need to combat the negative impacts of climate change on 

food security in many different ways: by decreasing greenhouse 

emissions to reduce the climate change that will occur; 

improving the resilience of the global food system to climate 
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change; and developing early warning systems that can warn us 

in due time when nature is about to 'run wild'.[20] 
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