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The threats of climate change on undernutrition 
A neglected issue that requires further analysis and urgent actions 
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Introduction 
 

Maternal and child undernutrition is the underlying cause of 3.5 million deaths each year and 35% of 

the disease burden in children younger than 5 years (Black et al, 2008). The recent food and economic 

crises have magnified the challenge of undernutrition (Bloem et al, 2010) — more than one billion 

people now suffer from hunger (FAO, 2009). These crises combine with the growing threat and negative 

impacts of climate change. 

 

Climate change is happening now and it represents a major threat for the coming decades (Pachauri and 

Reisinger, 2007). Newly emerging scientific evidence suggests that the pace and scale of climate change 

may now be outstripping even the most sobering predictions of the last report of the Intergovernmental 

Panel of Climate Change (IPCC) (UNEP, 2009) (Allison et al, 2009). Climate change impacts both natural 

and human systems from the global to the local levels. From the scientific journals to humanitarian 

reports and grassroots testimonies, much has been written on the socioeconomic and humanitarian 

implications of climate change – yet it is only in the last few years that the “human face” of climate 

change has been fully acknowledged (Adapted from OCHA/WFP/IFRC, 2009). 
 

Amongst issues comprising this “human face”, undernutrition has not received the attention it merits, 

considering that determinants of undernutrition, which relate to food, health, sanitation, water and care 

practices, are directly affected by climate change. In addition, the nutrition sector is poorly linked to the 

emerging policies and practices in facing climate change. Unless urgent actions are taken, it will not be 

possible to ensure nutrition security under a changing climate, which poses an unprecedented challenge 

to the aim of reducing significantly and eradicating undernutrition. 

 

This article highlights how climate change further exacerbates the already-huge problem of 

undernutrition and suggests orientations for the nutrition sector to face this additional challenge. 

 
 

The impacts of climate change on undernutrition 
 

A nutrition security conceptual framework 
 

A nutrition security conceptual framework – presented in Figure 1 – is proposed in order to capture the 

multiple impacts and threats of climate on undernutrition. This framework is based on three 

frameworks, respectively the framework presented in Black et al (2008), the DFID livelihood framework 

(DFID, 1999) and the WFP food and nutrition security framework (WFP, 2009). 
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Figure 1 – Adapted framework on the causes of undernutrition 

 

 

The framework above is a causal analysis that considers the immediate, underlying and basic causes of 

undernutrition, and their interplay with livelihoods. A livelihood comprises capabilities including assets 

or capital (natural, physical, human, social, financial) and activities (referred to as livelihood strategies – 

e.g. cultivation, livestock-keeping, trade, remittances) used by a household for its means of living. A 

households’ livelihood is secure when it can cope with and recover from shocks and stresses, and 

maintain or enhance its capabilities and productive asset base (Based on Chambers and Conway, 1992). 

 

Inadequate dietary intake and disease are the immediate causes of undernutrition. Inadequate food 

consumption heightens vulnerability to infectious diseases, which, in turn, can prevent the body from 

absorbing adequate food. These immediate causes stem from underlying causes characterised by 

insufficient access to safe and appropriate food, inadequate maternal, infant and young child care 

practices, poor access to quality water, sanitation and health services. These underlying causes 

represent “negative livelihood outcomes”. The immediate and underlying causes make up the 

determinants of undernutrition. 

 

Livelihoods and the determinants of undernutrition – analysed at individual, household and community 

levels – are influenced by local, national, regional and/or global factors. The analysis of these factors 

focuses respectively (1) on the natural, social, economic, political, institutional and security contexts and 

(2) on the exposure to shocks and stresses (e.g. drought, food price crisis, negative trends, seasonality). 

 

The documented impacts and threats of climate change on undernutrition are elaborated in the 

following section. 
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Climate change magnifies disaster risks, seasonal stresses and livelihood insecurity 

 

Climate change is already changing the geographic distribution, frequency and intensity of weather-

related hazards (or “shocks”) such as droughts, floods and storms, magnifying the risk of disasters 

globally (UNISDR, 2008) (CARE/Mapplecroft/OCHA, 2009).  Climate change also affects disaster risk by 

increasing the vulnerability of communities to natural hazards (Adapted from UNISDR, 2008). Each year 

natural disasters affect the lives and livelihoods of more than 250 million people worldwide, and this 

number could rise up to 375 million a year by 2015 (Oxfam International, 2009). Natural disasters lead 

to widespread death, injuries, disease, post-traumatic stress and destruction of livelihood assets. They 

induce or exacerbate insecurities, in terms of livelihoods, access to adequate food and clean water, and 

work against the gains made in humanitarian and development aid programs. The IPCC notes that 

undernutrition linked to extreme climatic events may be one of the most important consequences of 

climate change due to the very large number of people that may be affected (Confalonieri et al, 2009). 
 

Seasonality represents an important source of stress in the lives and livelihoods of poor rural 

communities (Devereux et al, 2008). Climate change magnifies these seasonal stresses; for example, 

rainfall is reported to be more erratic, shorter and more violent (Jennings and Magrath, 2009). 

Smallholder farmers who depend upon rain-fed agriculture as their main livelihood strategy are 

dependent on the timing of rains and intra-seasonal rainfall patterns, which ultimately determine the 

success or failure of their crops (in sub-Saharan Africa, rain-fed agriculture covers 96% of all cultivated 

land (FAO, 2007)). Changing seasonality induced by climate change can therefore lead to more 

livelihood insecurity, seasonal hunger and undernutrition. 

 

Climate change induces or worsens negative trends in the environment and natural resources on which 

populations depend for their lives and livelihoods, including the loss of local biodiversity which provides 

essential food and medicine. For instance, climate change affects the coastal populations (at least 150 

million people live within 1 metre of the high tide level, and 250 million live within 5 metres of the high 

tide (USAID, 2009)) in two slow-onset pathways. Firstly, rising sea levels induced by global climate 

change amplify coastal erosion and the risk of storm surges in low-lying areas. Secondly, climate change, 

in synergy with other factors, affects the marine ecosystems and fish population, damaging fishing 

livelihoods that constitute important sources of food and income for coastal residents (Nicholls et al, 

2007). 

 

Increased exposure to natural disasters and seasonal and environmental stresses has profound effects 

on the socio-economic as well as the political and institutional context. It can force population groups to 

radically change their livelihoods and/or move to other regions (e.g. urbanisation), thus leading to a re-

composition of socio-economic and ethnic groups and the relationships between them. It can also 

create or exacerbate conflict between population groups for access to diminishing resources. These 

changes can put considerable stress on traditional and modern political institutions and social solidarity 

mechanisms.  These factors directly or indirectly affect the determinants of undernutrition. 

 

Climate change induces multiple risks on all determinants of undernutrition 

 

Climate change undermines current efforts to end the suffering of over 1 billion food insecure people 

and will increase the risk of hunger and undernutrition by an unprecedented scale within the next 

decades (WFP et al, 2009). Climate change induces various types of stresses on livelihoods, resulting in 

less food being produced or less money to buy food. Significantly negative impacts of climate change on 

food security could occur as early as 2030 for several crops and regions, with the most severe effects 

projected for South Asia and Southern Africa (Lobell et al, 2008). The frequency and severity of 

production shortfalls are projected to increase due to climate change, thereby increasing food prices 

even further (DFID, 2009).  
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According to the Lancet (Costello et al, 2009), climate change is the biggest global health threat of the 

21st century, and is already contributing to the global burden of disease and premature death. Important 

future trends for human health include an increase in the number of people suffering from death, 

disease and injury from heatwaves, floods, storms, fires and droughts; changes in the range of infectious 

disease vectors; and an increase in the burden of diarrhoeal diseases (Based on Confalonieri et al, 2007). 

Climate-related shocks can also have a severe impact on the mental health of those affected (Fritze et 

al, 2008). 

 

Climate change will also put further strain on the already heavy workload of women (CIDA, 2002). For 

instance, in Sahel and in the Horn of Africa, men commonly migrate during periods of drought, leaving 

the women alone to look after their children, work in the fields, tend the herds and manage the home. 

This can compromise their ability to provide proper care to infants, heightening the risk of 

undernutrition. 

 

Safe and reliable access to clean water and good sanitary conditions are essential for good nutrition. 

Water resources are predicted to be strongly impacted by climate change, with wide-ranging 

consequences for human societies and ecosystems (Bates et al, 2008). Hundreds of millions of people 

risk being exposed to a growing scarcity of water (Pachauri and Reisinger, 2007). By 2025, 1.8 billion 

people will live in countries or regions suffering from a shortage of water (FAO, 2007). Climate change-

related alterations in rainfall, surface water availability and water quality will impact on the incidence of 

water-related diseases (Confalonieri et al, 2007). 

 

The poor have to face the growing impacts of climate change when their coping strategies are 

already strained 

 

In the face of difficulties (e.g. a drought, less fish in fishing grounds), households resort to coping 

strategies – defined here as generally short-term strategies, motivated by a crisis and oriented towards 

survival – or adaptation strategies – defined here as strategies oriented towards longer-term livelihood 

security (Adapted from Dazé, 2009). Some coping or adaptations strategies are successful, in the sense 

that they do not (further) undermine the livelihood assets of household members, e.g. the 

diversification of livelihoods. However, some of these strategies may directly or indirectly undermine 

the livelihoods and nutrition status of people with the reduction of dietary diversity, the sale of 

productive assets or the intensive and uncontrolled marketing of firewood and charcoal. Recent crises 

have already strained the coping strategies of the poor (FAO, 2009), decreasing their capacity to 

withstand current and future food, economic and climate crises and to adapt to climate change. As a 

consequence, already-vulnerable populations worldwide find themselves fast-tracked along the 

downward spiral of livelihood insecurity and undernutrition (Adapted from Bloem et al, 2010). 

 

What is the extent of the problem? 

 

Quantifying the problem remains a complex exercise, because of the cross-sectoral nature of 

undernutrition, and only a few studies have attempted the exercise. The International Food Policy 

Research Institute (IFPRI) has assessed climate-change effects on food security and human well-being 

using two indicators: per capita calorie consumption and child malnutrition numbers, stating that: by 

2050, the decline in calorie availability will increase child malnutrition by 20 % relative to a world with no 

climate change. Climate change will eliminate much of the improvement in child malnourishment levels 

that would occur with no climate change (Nelson et al, 2009). Given the multiple causes of malnutrition, 

this figure represents a conservative estimate, and thus, a 20 % increase in child malnutrition may be 

reached much more rapidly, or in others terms, the expected increase in malnutrition in 2050 could be 

much more considerable. 
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The links between the nutrition sector and the climate change agenda 
 

Climate change is expected to increasingly reshape humanitarian and development programming, 

becoming a transversal challenge to be considered in all analysis and policy development. This section 

presents an overview of the links between important climate change-related initiatives and the nutrition 

sector. 

 

Climate change research and undernutrition 

 

Although the links between climate change and undernutrition have been increasingly examined 

recently, most analyses consider isolated pathways such as those of food insecurity, health or water. 

Undernutrition is poorly considered in the 4th Assessment Reports (AR4) of the IPCC. However, the 5th 

Assessment Reports (AR5), in the early stages of preparation and due in 2013/2014, represents an 

opportunity to highlight undernutrition. 

 

The following undernutrition issues require further and urgent attention (Based on Standing Committee 

on Nutrition, 2009): 

• Comprehensive analyses of the multiple climate change-related threats to nutrition;  

• Setting up and/ or strengthening nutrition early warning and surveillance systems, integrating 

(further) the climate dimension; 

• Identifying, validating and budgeting the set of interventions required to protect nutrition from 

climate-related risks; 

• Capitalizing on lessons learnt on the ground. 

 

International climate change-related policies and undernutrition 

 

The United Nations Framework Convention on Climate Change (UNFCCC) manages an 

intergovernmental framework tackling the challenge posed by climate change. The 15th Conferences of 

the Parties, which took place in Copenhagen in December 2009, represented the latest important step 

of the UNFCCC, whose objective was to establish an ambitious global climate agreement. The 

negotiations in the frame of the UNFCCC focused on: 

• Climate change mitigation (the reduction of greenhouse gas concentrations in the atmosphere); 

• Climate change adaptation (the efforts to assist developing countries to adapt to climate change); 

and;  

• The provision of financial resources, technology development and transfer, and capacity-building. 

 

Given that these initiatives relate directly or indirectly to nutrition, the Standing Committee of Nutrition 

released an important statement in time for Copenhagen addressing the implications of climate change 

on undernutrition (Based on Standing Committee on Nutrition, 2009). 

 

The outcomes of COP15 are of concern for the nutrition sector but also more globally for the 

humanitarian and development communities: 

• Two weeks of intense negotiations at the COP15 led to the Copenhagen "Accord", an unambitious 

and vague agreement that is not legally binding. Further attempts to reach a real agreement will 

be fostered throughout 2010, culminating with the 16th Conferences of the Parties (COP16) in 

Mexico in late 2010. 

• The concerns highlighted in the SCN statement (related to climate change mitigation, adaptation 

and finances) remain pertinent and urgent to address. 
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• Some climate change-related funding mechanisms – that were originally envisaged as being 

additional to the Official Development Assistance (ODA) – are recycled from the ODA funds. This 

might exacerbate the current lack of funds dedicated to addressing the Millennium Development 

Goals (MDGs), and more specifically already grossly under-financed food security and nutrition 

sectors. 

• The nutrition sector was poorly represented in the frame of the UNFCCC processes, and more 

specifically, in the frame of the recent COP15. 

 

Climate change adaptation, disaster risk reduction and undernutrition 

 

Climate change adaptation (CCA) and disaster risk reduction (DRR) have been progressively 

mainstreamed into the humanitarian and development agendas for the past few years, in response to 

climate change and the increasing risks of disasters. According to the UNFCCC, climate change 

adaptation is the adjustment in natural or human systems in response to actual or expected climatic 

stimuli or their effects, which moderates harm or exploits beneficial opportunities. According to the 

UNISDR, disaster risk reduction is the concept and practice of reducing disaster risks through systematic 

efforts to analyse and manage the causal factors of disasters, including through reduced exposure to 

hazards, lessened vulnerability of people and property, wise management of land and the environment, 

and improved preparedness for adverse events (UNISDR, 2009). While their scope and specific interests 

may differ, climate change adaptation and DRR have very similar aims in terms of seeking to build 

resilience in the face of shocks and stresses in the broader objective of sustainable development 

(Adapted from Venton and La Trobe, 2008). 

 

The prevention of undernutrition is highly amenable to the policies and practices of DRR and CCA. 

However, insufficient effort has been made so far by the humanitarian and nutrition communities to 

consider how these approaches can be integrated and mainstreamed into nutrition programming. A 

greater exchange between the nutrition sector with those working with DRR and CCA would be 

synergetic for addressing the future challenges of hunger and undernutrition. 

 

 

Conclusion and recommendations 
 

Hundreds of millions of people are currently at a degree of risk from the impact of global climate 

change. This number is likely to increase in the future, not only because of the increasing risk and 

multiple threats of climate impacts, but also due the largest consequences and negative impact on 

livelihood and nutrition security. Climate change amplifies the risk of undernutrition, given that disaster 

risk, seasonal stresses and livelihood insecurity will be magnified.  Climate change is a major threat to all 

determinants of undernutrition, at a time when coping strategies of poor people are already strained.  

 

Despite the growing threat and incidence of climate change, too little has been done so far in reducing, 

and adapting to, the impacts of climate change on nutrition and increasing the resilience of poor 

communities and households to climate change. The nutrition sector remains largely disconnected from 

key climate change issues and initiatives. 

 

The international community and nutrition stakeholders have recently shown their capacity to mobilise 

following the recent food and economic crises, and have demonstrated innovation and commitment to 

address undernutrition, e.g. through the expansion of community-based food security and livelihoods 

interventions, the development of safety nets (cash and vouchers programmes) and the introduction of 

Ready-to-Use Therapeutic Food (RUTF) and Community-based Management of Acute Malnutrition 

(CMAM). 
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Humanitarian and nutrition policy-makers and practioners should: 

“Do more of the same, and better”:   

1. Scale-up coverage of and increase access to interventions to treat acute malnutrition, especially 

at community level and where possible mainstreamed through existing national healthcare 

system. 

2. Develop comprehensive and multi-sector programming to face climate change – building upon 

DRR and CCA approaches – and expand nutrition interventions that successfully and sustainably 

address the immediate and underlying causes of undernutrition and develop populations’ 

resilience to the growing impacts of climate change, e.g. small-scale agricultural development, 

income generation, water and sanitation, nutrition education and hunger safety nets. 

3. Mainstream the climate dimension into existing initiatives and nutrition programs dealing with 

undernutrition, particularly those developed in response to the food and economic crises. 

4. Promote good environmental practices in nutrition interventions and humanitarian responses, 

(fuel-efficient cooking, effective water management, etc.). 

 

Nutrition researchers, experts and IPCC stakeholders should: 

1. Build further evidence on the links between climate and undernutrition, on projected effects 

and on threats that specific climate change mitigation actions pose on nutrition, along with a 

knowledge base to inform future programming on climate change and nutrition. 

2. Ensure the inclusion of nutrition specialists in the process of knowledge-building and the peer 

review of the IPCC 5th Assessment Report. 

 

Negotiators and observers involved in UNFCCC-related processes and in COP16 should1: 

1. Ensure that future agreements on climate change adaptation in the frame of UNFCCC aim at 

protecting and promoting food and nutritional security, prioritising actions for the most 

vulnerable livelihoods groups, households and individuals (particularly nursing and pregnant 

women, infants and young children) and providing immediate, sufficient and funding additional 

to ODA. 

2. Ensure that adaptation and climate change mitigation are equal priorities, and that that climate 

change mitigation actions will not undermine the ability of poor people to feed themselves, to 

provide adequate care and access adequate public health and safe water. 

 

Multilateral and bilateral donors, the private sector, foundations and charities should: 

1. Provide the humanitarian and nutrition sectors with long-term funding to scale up nutrition 

interventions that successfully address the growing impacts of and threats from climate change. 

2. Provide researchers with adequate funding to build further evidence on the links between 

climate and undernutrition and the required response. 

3. Provide sufficient and additional financial resources to support climate change adaptation. 
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