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findings concentrated on the impacts of climate change 
on nutrition outcomes, rather than those of nutrition on 
climate change, since these are best aligned with the 
perspective and experience of both KIs and Emergency 
Nutrition Network (ENN).

Links between nutrition and  
climate change
The interrelationship between climate change and 
nutrition is complex, working multi-directionally through 
various pathways. Climate change exacerbates current 
threats to nutrition and food security. In addition, 
undernutrition further challenges the health and coping 
mechanisms of vulnerable populations, lessening their 
resilience and capacity to adapt to other consequences 
of climate change. All forms of malnutrition are 
predicted to rise as a result of climate change, with 
poorer, rural households and women and children being 
disproportionally affected. 

Many conceptual frameworks have been developed 
to illustrate the complex linkages between climate 
change and nutrition. Most are based on UNICEF 
conceptual framework for malnutrition and focus on 
how climate variability and associated events affect 
nutrition outcomes through the three underlying causal 
pathways of food, health and care. 

Evidence base for the effects of climate 
change on nutrition outcomes
A growing body of evidence focuses on the impacts 
of climate change on nutrition outcomes, primarily 
via the food pathway. It is predicted that the biggest 
threat to health from substantial climate change is 

C limate change is one of the biggest challenges 
facing both our, and future, generations. 
The climate crisis is accelerating faster than 

previously anticipated, with various models predicting 
alarming to catastrophic impacts of the climate crisis 
on humans and the environment. In a world where 
undernutrition is declining very slowly and overnutrition 
is increasing rapidly, climate change will have 
multifaceted and severe effects on nutritional status and 
therefore survival, health and development outcomes. 
Climate change and nutrition have overlapping agendas 
and enhanced collaboration could generate a common 
agenda for both communities. 

This scoping exercise aimed to explore existing 
linkages between nutrition and climate change, as  
well as to examine if – and how – it is best to strengthen 
linkages and where these efforts would be best placed. 
The scoping exercise was undertaken between  
January and November 2021. A series of 21 key 
informant interviews (KIIs) with stakeholders working  
in climate change and/or nutrition were conducted to 
gain an understanding of the available evidence,  
current activities and gaps. Based on focal areas 
identified during stakeholder engagement, available 
literature was reviewed. The literature review was 
therefore thorough but not systematic, and the 
evidence presented is not exhaustive. While it is 
recognised that climate change and nutrition are broad 
topics with links to many sectors, the themes, actions 
and gaps presented in this report are centred around 
health because the work of many key informants (KIs) 
focused on this sector and health is the main delivery 
platform for many nutrition interventions. Similarly, 
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However, awareness and efforts are growing, with many 
agencies recently commissioning work on nutrition and 
climate change. There are also some examples of 
programmes addressing both nutrition and climate 
change, but these are not necessarily framed as such. 
A framework is urgently needed for integrated actions, 
alongside strengthened capacity, information and data 
to provide the evidence base to support advocacy efforts 
and to influence more coherent policy and practice.

Opportunities
During engagement with KIs, a number of opportunities 
were identified for strengthening linkages between 
nutrition and climate change. Health and gender were 
discussed as useful entry points for integrating nutrition 
into global climate change frameworks and national 
level commitments, with gender identified as being 
mainstreamed into the climate agenda particularly well 
through strong activist and civil society action. Since 
nutrition and climate change are both cross-cutting 
issues affecting similar vulnerable populations, KIs saw 
many opportunities for coordination. For example, 
multi-sector approaches – e.g., the Scaling Up Nutrition 
(SUN) Movement national multi-sector action plans – 
could be leveraged to encompass climate change and 
promote healthy sustainable diets for all. With the 
increasing frequency of extreme weather events, KIs 
identified the importance of supporting governments 
and partners to shift from response to preparedness 
through strengthening capacity and improved forecasting. 
KIs believed that strengthening community involvement, 
especially that of women, would support the development 
of local and contextually appropriate solutions. They also 
saw opportunities for greater coherence in the collection 
and use of information and data across nutrition and 
climate change. Indicators that measure the integration of 
climate change and nutrition could be particularly useful 
for tracking progress and encouraging accountability.

In summary, nutrition and climate change are 
inextricably linked. Populations vulnerable to the 
negative effects of climate change are also those most 
vulnerable to undernutrition – women and children 
and poorer, rural households, particularly those living 
in fragile and conflict-affected states. While interest 
in, and awareness of, the climate crisis is growing, 
efforts to combat it are yet to result in the required 
political action to limit global warming to agreed levels. 
Although many gaps remain, evidence for the effects 
of climate change on undernutrition is growing. Actions 
to strengthen linkages are currently limited, but appear 
to be increasing. Future efforts should focus on more 
holistic systems approaches to address the threat that 
climate change poses to achieving universal healthy 
sustainable diets and well-nourished populations. 

via undernutrition. Specifically, climate variability and 
associated events are projected to increase rates of 
childhood undernutrition and undernutrition-related 
mortality and morbidity, with the greatest risks in Asia 
and Africa. At the same time, emerging evidence 
supports an association between climate change and 
greater risk of overweight and obesity, and diet-related 
non-communicable diseases (DR-NCDs). For example, 
increasing temperatures are associated with reduced 
physical activity, particularly among urban populations, 
while climate change-induced migration is increasing 
urbanisation, which in turn is associated with greater 
availability of energy dense, processed foods. Gender, 
power dynamics, socioeconomic structures and 
societal norms mean climate change is experienced 
differently by women than men, which in turn has 
implications for the health and nutrition of women  
and children. 

Despite growing interest in this area, large evidence 
gaps remain. These include difficulties in attributing the 
effects of climate change to nutrition outcomes; limited 
geographical and temporal scope; and limited evidence 
on effective adaptation and mitigation interventions. 
Current evidence linking climate change and nutrition 
focuses on the global level, with a lack of local, context-
specific evidence and few examples of effective 
interventions. For nutrition data specifically, the focus 
is on individual nutrition indicators – e.g., stunting or 
wasting – and does not capture the wider threat that 
climate change poses to achieving sustainable, healthy 
diets for all. 

Current actions linking nutrition and 
climate change
Despite increasing awareness and interest, actions 
linking nutrition and climate change remain limited. 
Most current actions – such as the publication of 
technical guidelines by the World Health Organization 
(WHO) and sessions hosted by United Nations (UN) 
Nutrition during the Conference of the Parties (COP) 
26 highlighting the critical role of food and nutrition 
in mitigating climate change and the need to embed 
nutrition in climate negotiations – take place at the 
global level, yet community-level actions are critical  
for change. According to KIs, there are many barriers 
to integrating climate change and nutrition. These 
include the siloed approach and narrow focus of those 
working in both areas; the lack of both an interlinking 
framework and coherent reporting formats; separate 
funding streams; and limited knowledge, understanding 
and experience of climate change among nutritionists 
and vice versa. In addition, the COVID-19 pandemic 
has slowed the momentum that was building prior to 
the pandemic. 
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and overnutrition is increasing rapidly, the effects of 
climate change on nutritional status are expected to be 
multifaceted and severe; in 2019, The Lancet termed 
this the global syndemic of obesity, undernutrition and 
climate change (Swinburn et al., 2019).

C limate change is the biggest challenge 
facing both our, and future, generations 
(Box 1). Various models predict alarming to 

catastrophic changes as a result of the climate crisis. 
In a world where undernutrition is declining very slowly 

Background

In 2013, a literature review highlighted the lack of 
linkages made between climate change and nutrition 
(Tirado et al., 2013). Since then, evidence has increased 
and various projections have demonstrated the impact 
of climate change on nutritional status and food 
security – e.g., assessments of the scientific evidence 
by the Intergovernmental Panel on Climate Change 
(IPCC); several Lancet Commissions on climate change 

and planetary health (2009–2015); and the 2018 Lancet 
Countdown on Health and Climate Change (Salm et al., 
2020). Climate change and nutrition have overlapping 
agendas, and enhanced collaboration could generate a 
common agenda for both communities. Thus, this scoping 
exercise aimed to examine if – and how – it is best to 
strengthen linkages between nutrition and climate 
change and where these efforts would be best placed. 

Box 1  Climate change definition, background and predicted impact

Climate change is defined by the Oxford Dictionary as “a 
change in global or regional climate patterns, in particular a 
change apparent from the mid to late 20th century onwards 
and attributed largely to the increased levels of atmospheric 
carbon dioxide produced by the use of fossil fuels”.

Climate change refers to long-term shifts in temperatures 
and weather patterns. These shifts may be natural, but 
since the 1800s human activities have been the main 
drivers, primarily through the burning of fossil fuels (like 
coal, oil and gas), which produces heat-trapping gases. 
Currently, the world is already 1.2°C warmer than during 
pre-industrial times and within the last decade, we 
experienced the eight warmest years since records began. 

Climate change has also resulted in more common extreme 
weather events such as storms and floods, heat waves and 
droughts, with the frequency and severity of such events 
expected to increase further.

In a 2018 UN report, thousands of scientists and 
government reviewers agreed that limiting the rise in global 
temperature to no more than 1.5°C would help avoid the 
worst climate impacts and to maintain a liveable climate. 
The projected risks to human health and undernutrition are 
higher at 2°C warming compared to 1.5°C. Specifically, the 
global undernourished population is projected to increase 
to 530–550 million at 1.5°C, and to 540–590 million at 2°C 
(Ebi et al., 2018). 
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Objectives
•     To summarise the current state of play around climate 

change and nutrition, including available evidence, 
stakeholders, policies, tools and actions

•    Through stakeholder engagement, develop 
consensus on the gap areas

Methodology

Limitations

The scoping exercise was conducted between 
January and November 2021. Key informant 
interviews (KIIs) with stakeholders working 

in climate change and/or nutrition were used to 
gain an understanding of the available evidence, 
current activities and gaps. From an initial set of key 
stakeholders identified and interviewed, a snowball 
approach was used for further engagement. 

Interviews were conducted with key informants 
(KIs) from 21 out of 27 organisations contacted. 
Stakeholders worked in climate change and/or 
nutrition across a range of organisations including 
donors, United Nations (UN) agencies, international 
non-governmental organisations (NGOs) and research 

C limate change is a new area for 
Emergency Nutrition Network 
(ENN), which may have restricted 

the authors’ abilities to target a broad 
range of people working in this area. 
While the snowball method identified 
additional contacts, this may have 
created gaps in areas beyond those 
that KIs worked in. The literature review 
was thorough but not systematic, again 
being guided by recommendations from 
KIs. Thus, the evidence presented is not 
exhaustive but provides an overview of 
the current state of play. Similarly, while 
the authors strove to review a broad 
range of actions, there may be examples 
of actions that were missed, with the 
focus being on those that KIs were 
able to speak to. The review focused 
mainly on the effects of climate change 
on nutrition, rather nutrition’s effects 
on climate change, since these are 
best aligned with the perspective and 
experience of both KIs and ENN.

institutions. In some cases, both the nutrition and 
climate representatives within an organisation were 
interviewed, giving a total of 27 KIs. Based on focal 
areas identified during stakeholder engagement, 
available literature was reviewed. Findings from the 
stakeholder engagement and literature review were 
used to identify key themes relating climate change 
and nutrition, as well as important gaps, and are 
summarised in this report. While it is recognised that 
climate change and nutrition are broad topics with links 
to many sectors and themes, the themes and actions 
presented in this report are centred around health 
since the work of many KIs focused on this sector 
and because health is the delivery platform for many 
nutrition interventions. 
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the effects of, and vulnerability and adaptation  
to, climate change, including malnutrition, which 
presents further opportunity to promote nutrition  
and healthy diets. 

At the core of the Paris Agreement are Nationally 
Determined Contributions (NDCs). The NDCs lay 
out national plans to reduce greenhouse gas (GHG) 
emissions to meet the goals of the 2015 Paris Climate 
Agreement and are renewed every five years. They 
reflect self-defined adaptations by countries to climate 
change impacts, while improving their resilience to 
climate change. 

Under the UNFCCC, countries have also been 
developing cross-sectoral National Adaptation 
Programmes of Action (NAPAs) and, more recently, 
National Adaptation Plans (NAPs), which allow 
countries to identify priority actions to adapt to climate 
change. While NAPAs and NAPs usually identify health, 
agriculture and food security as priority sectors, they 
often do not consider nutritional aspects. Similarly, 
Nationally Appropriate Mitigation Actions have not 
explored demand-side mitigation options to date, such 

The United Nations Framework Convention on 
Climate Change (UNFCCC) is the main international, 
intergovernmental mechanism for addressing climate 
change. This Convention was agreed at the Earth 
Summit in Rio de Janeiro in 1992 and came into effect 
in 1994, providing technical and financial support 
mechanisms to build national capacity for more 
comprehensive and systematic responses to climate 
change. The Convention has currently been ratified by 
197 nations.

The Paris Climate Agreement, adopted in 2015, 
ushered in a new era in the response to climate 
change and is the world’s first widely supported 
agreement.1 The agreement aims to keep the global 
rise in temperature this century at less than 2°C above 
pre-industrial levels and to pursue efforts to limit this 
even further, to 1.5°C. The agreement identifies the 
right to health as central to national climate action and 
recognises the social, economic and environmental 
value of voluntary mitigation actions, as well as their 
co-benefits for adaptation, health and sustainable 
development. In this context, the promotion of 
sustainable food systems and healthy dietary patterns 
is critical to reducing emissions, and the Paris 
Agreement is the first international climate change 
agreement to prioritise food security. In 2016, Parties 
to the UNFCCC ratified the request for further health-
related work under the Nairobi Work Programme on 

Findings
1.  International architecture 

1  Five nations have not yet ratified the Paris Climate Agreement. These are 
three large oil producing countries (Iran, Iraq and Libya), as well as Yemen and 
Eritrea. The United States withdrew from the agreement under President 
Trump, but re-entered 30 days after President Biden came to office.
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temperatures by 2100 (Climate Action Tracker, 2018). 
By the end of the COP26 negotiations, national pledges 
reduced this to a rise of 2.4°C, far short of the ‘safe’ 
level of 1.5°C above pre-industrial levels articulated 
by the climate science body of the UN, the IPCC. As 
such, the agreement reached at the end of COP26, 
known as the Glasgow Climate Pact, received a mixed 
reception, but did at least reach a clear consensus that 
all countries need to do more. Box 2 provides more 
details of the outcomes of COP26. During the two-week 
conference, UN Nutrition partnered with various actors 
to host several sessions highlighting the critical role of 
food and nutrition in mitigating climate change and the 
need to embed nutrition in climate negotiations, from 
a perspective of healthy sustainable diets for all (UN 
Nutrition, 2021). The World Health Organization (WHO) 
Health Pavilion at COP26 hosted over 60 side-events, 
including some with a nutrition focus.

as changes in dietary patterns with a view to achieving 
less GHG-intensive diets, or other changes in lifestyle, 
such as active transportation (UNFCCC, 2015). 

The Conference of the Parties (COP) is the supreme 
decision-making body of the Convention, at which 
all states that are Parties to the Convention are 
represented. In general, the COP has met annually 
since 1995 to review implementation of the Convention. 
COP21, held in Paris in 2015, led to the Paris Climate 
Agreement. In November 2021, the United Kingdom 
and Italy co-hosted COP26 in Glasgow – the most 
significant UN climate summit since 2015, as it was 
the first test of a key principle in the Paris Agreement: 
that all countries will ‘ratchet up’ their NDC pledges 
every five years. Prior to COP26, existing national 
commitments made under the Paris Agreement put the 
world on track for a 2.7°C increase in average global 

Box 2  Summary outcomes of COP26

The 196 countries meeting at Glasgow COP26 pledged to: 

•  Speed up the end of fossil fuel subsidies and reduce 
the use of coal: This was a breakthrough agreement, 
even though language on reducing the use of coal was 
weakened at the last moment

•  Strengthen their 2030 emissions reductions plans by the 
end of 2022, rather than waiting another five years, keeping 
the door open to the crucial 1.5°C temperature goal

•  Develop a new plan in the next three years for what a 
future climate finance goal looks like beyond 2025, to 
support vulnerable countries to cope

•  Agree more transparent reporting requirements with 
common timeframes for increased accountability

In addition, countries struck a series of voluntary side 
deals on halting deforestation, stopping international 
financing for coal, blocking new oil and gas projects and 
curbing methane gas emissions. Further, most major 
economies pledged to reach net zero emissions, if not by 
2030, by a certain date (the United States and the European 
Union by 2050, China by 2060 and India by 2070). 

It is estimated these additional voluntary promises have the 
potential to limit global warming to 1.8°C by 2100, although 
it is important to note that there remains a substantial gap 
between what governments have promised to do and the 
total level of actions they have undertaken to date (Climate 
Action Tracker, 2021).

The IPCC is an independent, scientific body founded 
by World Meteorological Organization and the United 
Nations Environment Programme. It regularly reviews 
and assesses the most recent scientific, technical and 
socioeconomic information related to climate change. 
The IPCC outputs and data are used by the UN as the 
foundation for making science-based decisions on 
climate change. At the end of 2018, the IPCC Special 
Report on global warming sent a strong message on 
the need for more ambitious actions to achieve the 
objective of staying well below a 2°C rise in global 
temperature.

While UNFCCC is the primary international forum for 
coordinating action on climate change, the Sustainable 
Development Goals (SDGs) also include climate-
related commitments. Four Goals are particularly 
relevant: SDG 13 commits countries to “take urgent 
action on climate change and its impacts”, SDG 2 

to “end hunger, achieve food security and improved 
nutrition and promote sustainable agriculture”, SDG 
3 to “ensure healthy lives and promote wellbeing for 
all at all ages” and SDG 12 to “ensure sustainable 
consumption and production patterns”. Together, these 
provide the framework for building and strengthening 
links between nutrition, food security, food systems and 
climate change. 
 
Also relevant to the global climate change architecture 
is the Sendai Framework for Disaster Risk Reduction 
2015–2030 (the Sendai Framework). This was the 
first major agreement of the post-2015 development 
agenda and provides UN Member States with concrete 
actions to protect development gains from the risk of 
disasters. The Sendai Framework works hand in hand 
with the other 2030 Agenda agreements, including the 
Paris Agreement, the Addis Ababa Action Agenda on 
Financing for Development, the New Urban Agenda 
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that the state has the primary role in reducing disaster 
risk, but that responsibility should be shared with 
other stakeholders including local government and the 
private sector. The seven global targets and 38 global 
indicators within the framework will measure progress 
made by all countries on disaster risk reduction by the 
year 2030.

and the SDGs. It was endorsed by the UN General 
Assembly following the Third UN World Conference on 
Disaster Risk Reduction in 2015 and advocates for “the 
substantial reduction of disaster risk and losses in lives, 
livelihoods and health and in the economic, physical, 
social, cultural and environmental assets of persons, 
businesses, communities and countries”. It recognises 

2.  Links between nutrition and climate change
The interrelationship between climate change and 
nutrition is complex, working multi-directionally through 
various pathways. Climate change exacerbates current 
threats to nutrition and food security. In addition, 
undernutrition undermines the health and coping 
mechanisms of vulnerable populations, lessening 
their resilience and capacity to adapt to other 
consequences of climate change. Both the effects of 
climate change and adverse nutrition outcomes are 
not evenly distributed across the world, with vulnerable 
populations, especially those living in fragile and 
conflict-affected states, being most at risk. 

Many conceptual frameworks have been developed 
to illustrate these complex pathways. The majority 
are based on the UNICEF conceptual framework 
for undernutrition (Salm et al., 2020) and focus on 

how climate variability and change affect nutritional 
outcomes through the three causal pathways of food, 
health and care. The three most noteworthy are:
 1)  the framework proposed by the International Food 

Policy Research Institute (IFPRI) in the Global 
Nutrition Report 2015, which illustrates mitigation 
and adaptation strategies

 2)  a meta framework developed by Salm et al., 2020, 
which merged three conceptual frameworks to 
include the dimension of equity

 3)  the Integrated Framework for Gender, Climate and 
Nutrition (Bryan et al., 2017), which highlights the 
dimension of gender

These frameworks can be found in Annex 2. The 
relationships between equity, climate change and 
nutrition are discussed in more detail in Section 3.6.
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it will have an impact across the whole life cycle and 
therefore has potential to worsen the intergenerational 
cycle of malnutrition.

3.1. Food pathway
Climate change is expected to affect all aspects of food 
security: availability, access, utilisation and stability, 
through diverse impacts on crops, pests, diseases, 
weeds, pollination, forests, livestock, and aquatic food 
sources. A useful summary of the evidence for each of 

As illustrated by the conceptual frameworks (Annex 2), 
the effects of climate change on nutrition outcomes are 
essentially mediated through three pathways: food, care 
and health. For the purposes of this scoping review, 
evidence has therefore been summarised under each 
of these pathways. The effects of climate change on 
these pathways can occur over the short term (e.g., 
extreme weather events or floods) or over the long term 
(e.g., increasing temperatures). Because climate change 
results in short-term shocks and long-term stressors, 

3.   Evidence base for the effects of climate 
change on nutrition outcomes

Key messages
•    There is a growing body of evidence linking climate 

change and nutrition, with a focus on climate-related 
impacts on nutrition outcomes, primarily through the  
food pathway

•    Very few studies have explored the interrelationship 
between climate change and the other key underlying 
determinants of undernutrition and/or overnutrition – care 
practices and the health environment

•    Large gaps remain, including difficulties in attributing the 

effects of climate change to nutrition outcomes; limited 
geographical and temporal scope; and limited evidence 
on effective adaptation and mitigation interventions

•    Evidence remains at the macro level, with few examples of 
effective strategies at country and community levels

•    Evidence tends to focus on individual nutrition indicators – 
e.g., stunting or wasting – and does not capture the wider 
threat climate change poses to achieving sustainable, 
healthy diets for all

Table 1   Summary of the links between indicators of environmental change 
and key risk factors for undernutrition

 Assessing the sensitivity of nutrition to climate 27 

Table 7: Sensitivity of nutritional risk factors to climate

Environmental change Key risk factors for undernutrition 
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Daily temperature X X X X X

Extreme temperature/temperature threshold X X X X X

Daily precipitation X X X

Extreme precipitation: flooding, drought, storms, land slides X X X X X

Humidity X X X

Sea-surface temperatures X X X

CO2 concentration X

Different approaches can be used to identify statistically significant associations of undernutrition and 
sudden, periodic or long-term changes in climatic conditions. It is advised to examine associations 
beyond averages. Investigation of relationships between undernutrition incidence, the extreme values 
of key variables (such as extreme weather events), and/or the observation of seasonal and geographic 
variation is highly indicative of climate sensitivity; particularly the patterns described below.

•	 Extreme weather events (weather anomalies or inter-annual variability) can disrupt agriculture, 
trigger acute nutritional crises, promote or inhibit disease transmission (including food- and 
waterborne), and cause striking temporal changes in the nutritional status of affected populations. 
These events can be isolated in time, generally last days, weeks or months and represent a marked 
set of environmental conditions. Notably, wasting and microdeficiencies may be associated 
with short duration phenomena; stunting will not be associated with single events, although the 
influence of repeated extreme events may be observed.

•	 ENSO is a climate event that originates in the Pacific Ocean on a quasi-periodic basis (every three to 
eight years) with wide-ranging consequences for weather around the world. ENSO affects regional 
rainfall patterns and alters the intensity of floods and droughts. Particularly in regions with high 
dependence on rain-fed agriculture, impacts on food security can be severe. Furthermore, ENSO 
affects the transmission of diarrhoeal, vector-borne and rodent-borne diseases, the incidence of 
seafood poisoning, and may provoke the disruption of health services (80). Historic ENSO years are 
listed in the resource section, and should be accounted for appropriately in the sensitivity analyses.

•	 Seasonal trends are expected in climate-sensitive health conditions, especially those with short 
development periods (81). This may result in high-risk and low-risk periods. Locals and medical 
personnel should be aware of the seasonal patterns. Temporal analysis can help identify, for 
example, the timing of a “lean season” prior to harvesting when higher rates of undernutrition may 
be observed. Or, such as in the Gambia, where a peak in undernutrition is observed immediately 
following the epidemics of bacterial gastroenteritis during the rainy season, but is not associated 
with the cool dry season rotavirus outbreaks (82).

Source: WHO, 2019
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jeopardised food security across Africa, the Middle 
East and South Asia. Recent evidence from Tanzania 
also identifies the association between reduced 
cereal (maize) yields and maternal malnutrition during 
pregnancy as key pathways linking heat shocks to 
agricultural production and subsequent child growth 
(Block et al., 2021). Increased ocean acidification and 
other adverse changes to marine ecology will also 
affect households who rely on fish to support their 
livelihoods and nutrition. For example, one study has 
estimated a 92% reduction in coral reef habitats by 
2100 due to ocean warming and acidification (Speers et 
al., 2016). 

There is evidence that climate change may be reducing 
nutrient levels (protein, iron and zinc) in plant foods, 
particularly cereals and legumes as a result of increased 
levels of carbon dioxide in the atmosphere (Myers et 
al., 2017). Estimates have suggested that projected 
increases in atmospheric carbon dioxide will decrease 
growth in the global availability of nutrients by 19·5% 
for protein, 14·4% for iron and 14·6% for zinc relative 
to expected technology and market gains by 2050 
(Beach et al., 2019). Cereal crops are the main source 
of protein and micronutrients in many low-income 
countries. Climate change is also one of the key 
drivers of biodiversity loss in agriculture, which in turn 
reduces the ability of the food system to respond to 
shocks and stresses, including further climate change 
(Food and Agriculture Organization [FAO], 2019). The 

these aspects can be found in the 2019 WHO technical 
series “Adapting to climate-sensitive health impacts: 
Undernutrition”, while the framework proposed by 
Myers et al., 2017 (Figure 1) illustrates the various 
pathways through which climate change impacts 
food production and distribution, food security and 
undernutrition.

For food production, climate change is expected 
to cause wet seasons and areas to become wetter, 
and dry areas and seasons to become drier (IPCC, 
2014). This will increase heat and water stress in 
areas already under pressure, while increasing pests 
and diseases in crops and livestock, thus decreasing 
yields and changing the suitability of areas for food 
production. In southern Madagascar, four years of 
successive droughts have wiped out harvests and 
hampered access to food and the area is on the brink of 
experiencing the world’s first “climate change famine”, 
according to the UN (BBC, 2021). 

The IPCC has concluded that risks of foodborne and 
waterborne disease (very high confidence) and vector-
borne disease (medium confidence) will increase, 
further impacting nutrition as a consequence of 
warmer temperatures, extreme weather, and shifting 
precipitation patterns (Smith et al., 2014). In 2019, 
unusual weather conditions exacerbated by climate 
change created conditions conducive to a desert locust 
outbreak which destroyed food and vegetation and 
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Pathways for impacts of climate change on food systems, food security, and undernutrition

Figure 2
Anthropogenic greenhouse gas emissions are likely to impact human nutritional status through a cascading set of biophysical and
socioeconomic changes. Details for the mechanisms and impacts of each cause may be found in the text sections provided in brackets.

to as representative concentration pathway (RCP) 4.5, atmospheric CO2 concentrations would
continue their rise from a 280-ppm preindustrial baseline, beyond the present 400-ppm levels,
and on to values of 540 ppm by 2100 (123). Climate simulations indicate a further land warming
of 1.9–4.0◦C (3.4–7.2◦F) [90% confidence interval (CI)] (37, 75, 115). Under the higher emission
scenario, known as RCP8.5, CO2 concentrations would reach 940 ppm by 2100 and result in land
warming of 4.0–6.8◦C (7.2–12.2◦F) (75, 115). Even a moderate emissions scenario is expected
to result in average summer temperatures that exceed the most extreme temperatures currently
experienced in many areas of the world (11).

The availability of water resources for agriculture will be influenced by climate change in a
multitude of ways, including shifting precipitation patterns, loss of glaciers and earlier seasonal
snow melt, and intrusion of saltwater into coastal aquifers (78). Climate model projections gen-
erally indicate less precipitation in currently arid and semiarid regions and greater precipitation
in the polar latitudes (37). Rainfall events are expected to become more intense, likely increasing
runoff and flooding (37).

262 Myers et al.
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Figure 1    Pathways for impacts of climate change on food systems, food 
security and undernutrition

behaviours (Tirado et al., 2010) – are more likely to 
occur in countries where food monitoring and 
surveillance systems are less robust. Thus, poor 
detection of environmental and chemical contamination 
further increases the risk to public health and nutrition 
through the acute and chronic exposure to contaminants.

Access to food may reduce through climate change 
impacts increasing the price of food. Modelling 
suggests that inflation-adjusted prices of wheat, rice 
and maize could increase 31%–106% by 2050 (Nelson 
et al., 2010). Food prices are extremely sensitive to 
shocks on both the supply and the demand side, as 
demonstrated recently by the COVID-19 pandemic 
(Heady et al., 2020). Fluctuations negatively affect 
household food availability, access and diet quality 
access to social and health services and the quality of 
infant and young child care (Fanzo, 2018). Food price 
rises between 2006 and 2008 were estimated to have 
resulted in at least 50 million more people becoming 
hungry in 2008 (FAO, 2008). 

gendered nature of natural resource management 
coupled with an unequal access to rights in certain 
countries leaves many women particularly vulnerable to 
the effects of biodiversity loss (Women’s Environment 
and Development Organization [WEDO], 2010). For 
more information on the links between gender, climate 
change and nutrition, see Box 3.

Increased heat and water stress is also expected to 
increase the incidence of foodborne pathogens and 
mycotoxins during food storage, processing and 
transportation (Battilani et al., 2016). There is a general 
lack of governance and policies around food safety, 
while the risks of food safety and increasing food waste 
in rural communities are especially acute as retail 
infrastructure and cold storage are often basic and 
access to water may be restricted (Sheahan and 
Barrett, 2017). In addition, the various climate-related 
changes impacting food safety – including human, 
animal and vector behaviours, and changing pathogen, 
organism and pest survival, growth and transmission 

Source: Myers et al., 2017
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increased frequency and intensity of extreme weather 
events can all affect appropriate care and feeding 
practices. Figure 2 summarises these impacts.

3.2. Care pathway 
Increases in mean global temperature and temperature 
extremes, gradual increases in precipitation and 

Figure 2    Summary of impacts of climate change on care and feeding practices, 
and resulting consequences for human health and nutrition

Climate challenges, including changes in rainfall 
patterns, may result in increased labour migration and 
female workloads. This may have knock-on effects 
on women’s availability to adequately feed and care 
for their children; for example, they may have to travel 
further to collect scarce water and fuel (Levine, 1988). 
Disruptions caused by extreme weather events will 
likely have considerable negative impacts on care and 
on infant and young child feeding practices through 
increased maternal stress, lack of time or appropriate 
mother-child spaces, disruption to the promotion and 
support of infant feeding and decreased access to 
clean water, sanitation and hygiene (WASH). During 

and after a natural disaster such as a flood or tsunami, 
food safety risks are heightened, as in many cases, 
proper storing and cooking of food may be impossible 
due to the lack of facilities or fuel; poor sanitation can 
then compound the risks of foodborne and waterborne 
diseases for both mothers and children. While there 
is a logical basis to these pathways, there is currently 
limited empirical evidence for many of them. 

Breastfeeding
Evidence from animal studies supports an association 
between heat stress and impaired breastmilk production, 
affecting quantity and quality, through reduced feed 

Source: Authors
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positive effects from common intervention targets, 
including education, water and sanitation and poverty 
alleviation (Niles et al., 2021). 

3.3 Health pathway
There is a strong relationship between undernutrition, 
disease and access to health care, and climate change 
will likely have direct and indirect impacts on this. Direct 
impacts may happen through changes in temperature 
and precipitation and occurrence of heat waves, 
floods, droughts and fires. Indirect impacts may be 
experienced through ecological disruptions brought 
on by climate change (crop failures; shifting patterns 
of disease vectors) or by social responses to climate 
change (such as the displacement of populations 
following prolonged drought). The malnutrition-infection 
cycle means that any rise in undernutrition leads to 
increases in disease-related childhood mortality and 
morbidity. As just one example, many scientific studies 
suggest that the negative health impact of malaria 
could increase with climate change due to a greater 
geographic range for the Anopheles vector, a longer 
season and/or an increase in the number of people at 
risk, with larger negative health impacts occurring in 
relation to greater amounts of warming (Ebi et al., 2018).

Such effects will be compounded by a potential 
disruption in access to health facilities and health care 
service delivery by climate shocks, which may damage 
health facilities, infrastructure and commodities. For 
example, in 2019, Cyclone Idai destroyed or disabled 
crucial health and sanitation infrastructure across 
Mozambique, Malawi and Zimbabwe.

intake and altered hormone concentrations (Das et al., 
2016). However, data from human studies is lacking. A 
mother’s ability to breastfeed may be compromised by 
dehydration, with any climate-related impacts on 
maternal diet influencing breastmilk quality. Disruption 
from climate-forced migration has also been shown to 
negatively impact breastfeeding practices (Hirani et al., 
2020), with an increase in the use of breastmilk 
substitutes negatively impacting infant nutrition and 
health outcomes. 

Conversely, breastfeeding provides a huge opportunity 
to protect the planet from the impacts of climate 
change. Compared to infant formula, breastfeeding 
uses few water or land resources and produces  
no carbon emissions and minimal or zero waste. 
A recent study (Karlsson et al., 2019) showed that 
breastfeeding for six months saved 95 kg–153 kg CO₂e 
(carbon dioxide equivalents) per baby compared to 
formula feeding. 

Dietary diversity
Climate-related impacts on food security, and thus 
dietary diversity, have implications for the ability of 
caregivers to provide appropriately diverse foods for 
infants, for children and for themselves. Data from 
19 countries shows significant correlations between 
temperature and precipitation, and dietary diversity 
in children. In many cases, the effects on dietary 
diversity were larger than the impacts of agroecological, 
geographic or sociodemographic variables. Additionally, 
the negative effects of climate factors, especially 
temperature, on diet diversity were greater than any 
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also predicts that the biggest threat to health from 
substantial climate change will be due to undernutrition. 

There is growing evidence linking increases in 
childhood undernutrition to changes in climate. 
Strong evidence exists for an association between 
an increase in ambient temperature and a greater 
risk of pre-term birth and low birth weight deliveries 

Climate change also increases the risk of other factors 
that may disrupt the delivery of basic services, including 
competition for scarce resources, mass migration, 
political insecurity and conflict (Hsiang et al., 2013).

3.4 Climate change and undernutrition
The impacts of climate change are projected to 
increase rates of childhood undernutrition and to 
increase undernutrition-related childhood mortality 
and disability-adjusted life years,2 with the largest risks 
in Asia and Africa (Ebi et al., 2018). Importantly, IPCC 

Figure 3    Summary of impacts of climate change on health pathway, and 
resulting consequences for human health and nutrition

Source: Authors
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reduced child height among children aged two to 
four, while the weight of children under the age of two 
was adversely affected by delays in the most recent 
monsoon season. 

Associations between temperature and child stunting/
wasting have been less explored (Phalkey et al., 2015) 
but evidence from Mexico suggests an association 
between warmer temperatures during the dry season 
and increases in child stunting (Niles et al., 2021).

3.5 Climate change, obesity and DR-NCDs
There is limited but emerging evidence that climate 
change will adversely affect the risk of overweight and 
obesity and, as a consequence, diet-related non-
communicable diseases (DR-NCDs). While severe food 
insecurity and hunger are associated with lower obesity 
prevalence, mild to moderate food insecurity is 
paradoxically associated with higher obesity prevalence, 
particularly in contexts where high-energy, commercially 
processed foods are available at low cost (Swinburn et 
al., 2019). Increasing temperatures are associated with 
less physical activity in many parts of the world, particularly 
among urban populations, while price instability of fresh 
foods can reinforce dependency on highly processed 
foods, especially in the context of aggressive marketing 
(An et al., 2018). Climate change-induced migration, the 
majority of which is likely to be rural-urban migration,  
is predicted to become increasingly driven by food 
insecurity. Urbanisation has been associated with an 
increased risk of overweight and obesity through a 
combination of greater availability of energy dense, 
processed foods in combination with mass media 
marketing, and less leisure and work-related physical 
activity. Furthermore, in humanitarian settings, food 
assistance provided during an emergency response, 
such as to climate-induced natural disasters, can 
weaken long-term food and nutrition security (Costello 
et al., 2009); for example, low-quality, imported foods 
may persist in the local diet long after the humanitarian 
response has concluded (Campbell, 2015). 

It is likely that these and other pathways leading to 
climate change-induced food and nutrition insecurity 
will exacerbate already-changing dietary patterns, 
which tend to be increasingly comprised of high-energy 
and low-nutrient dense imported and processed foods.

3.6 Vulnerable populations
The impacts of climate change will have 
disproportionate effects, with women and children and 
poorer, rural households likely to be most affected. 

(Kuehn & McCormick, 2017; Bekkar et al., 2020). A 
variety of mechanisms may be involved, including the 
premature initiation of labour from dehydration or the 
premature rupture of membranes and impaired foetal 
growth as a result of reduced uterine blood flow and/
or maternal dehydration (Ross & Desai, 2005). In Asia 
and Africa, where the climate-associated risks are 
greatest and maternal undernutrition persists, this may 
exacerbate existing risks associated with maternal 
undernutrition, anaemia and micronutrient deficiencies. 
However, a recent study showed that preconception 
supplementation with a lipid-based nutrient supplement 
may mitigate the effects of heat stress on foetal growth 
in the context of maternal undernutrition (Castillo-
Castrejon et al., 2021). 
 
Existing research predicts that some of the effects of 
climate change on undernutrition can be alleviated 
by economic development (Lloyd et al., 2011; Ishida 
et al., 2014). However, in sub-Saharan Africa, where 
the absolute number of stunted children has risen3 
despite economic development, climate change is likely 
to result in a net increase in children suffering from 
undernutrition (UNICEF, WHO, & World Bank, 2017; 
IPCC, 2014). Specifically, it has been estimated that  
an additional 10 million children will be stunted by  
2050, as compared to a future without climate change  
(IPCC, 2014).

A systematic review of climate-related impacts on 
undernutrition, conducted in 2015, found that although 
evidence was limited, there was a significant link 
between childhood stunting at the household level 
and climate/weather variables (e.g., rainfall, extreme 
weather events – floods/droughts – seasonality 
and temperature). More than 80% of the 15 studies 
included in the review identified one or more climate/
weather variables as being significantly associated with 
worsening child nutritional status, particularly stunting 
(Phalkey et al., 2015).

Child undernutrition has been associated with 
decreases in rainfall in Rwanda, Kenya, Mexico and 
Swaziland, as well as with drought and floods at the 
regional or country level (summarised in Niles et al., 
2021). For example, in Ethiopia and Kenya, two of the 
world’s most drought-prone countries, studies have 
found that children under the age of five born during a 
drought were respectively 36% and 50% more likely 
to be undernourished than those not born during a 
drought (Tirado et al., 2013). In Niger, children aged 
two or under born during a drought year were 72% 
more likely to be stunted. Thiede and Gary (2020) 
demonstrated that, in Indonesia, delays in monsoon 
onset during the prenatal period were associated with 

3  Stunting rates have fallen in sub-Saharan Africa, but absolute numbers of 
stunted children have increased due to population increase.
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already suffer from the highest rates of undernutrition 
will be the most vulnerable to climate change (ACF, 
2014). For more information on the links between 
gender, climate change and nutrition, see Box 3. 

These households will carry the highest burden of 
climate-related consequences, including undernutrition 
(Lloyd et al., 2018), with women and children being 
most vulnerable. Similarly, the poorest people who 

Box 3  Gender, climate change and nutrition

Climate change is both shaped and experienced differently 
by men and women. Women are more likely to die in a 
climate disaster, be displaced by climate change or die 
from pollution (Work and Opportunities for Women, 2021). 
They are not inherently more vulnerable, but intersections 
between gender, power dynamics, socioeconomic 
structures, and societal norms and expectations result 
in climate impacts being experienced very differently 
by women (Andrijevic et al., 2020). For example, the 
Bangladesh cyclone in 1991 killed 140,000 people, with 
almost five times more young women dying than men. This 
was largely due to the fact that women could not swim, had 
restricted mobility because of their clothing, and often left 
their homes too late because they waited for a male relative 
to accompany them. Data from 141 countries from 1981 
to 2002 showed that gender differences in deaths from 
natural disasters are associated with women’s economic 
and social rights (Neumayer & Plümper, 2007). As well as 
being more at risk of adverse consequences of climate 
change, gender inequalities caused by unequal power 
relations and structures in the public and private sectors, 
discriminatory laws and customs, and unequal access 
to and control of resources often prevent women from 
contributing to climate-related planning, policy-making and 
implementation. 

Yet women can (and do) play a critical role in the  
response to climate change due to their local knowledge  
of, and leadership in, biodiversity, sustainable resource 
management and/or sustainable practices at the household 
and community level. At the political level, women’s 

participation has resulted in greater responsiveness to 
citizen’s needs, often increasing cooperation across party 
and ethnic lines. At the local level, women’s inclusion in 
leadership roles/structures has resulted in improved  
outcomes in climate-related projects and policies (Work and 
Opportunities for Women, 2021). Implementing policies or 
projects without women’s meaningful participation will likely 
increase existing inequalities and decrease effectiveness. 
          
An example is crop diversification, which represents a 
farm-level response that can reduce exposure to climate-
related risks. It has also been shown to increase diet 
diversity and contribute to a reduction in micronutrient 
deficiencies. One study from Bangladesh found that some 
aspects of women’s empowerment, although not all, led 
to a more diversified use of farmland and to a transition 
from cereal production to other crops, such as vegetables 
and fruits. These findings provide some possible pathways 
for gender-sensitive interventions that mitigate climate 
impacts on nutrition through the promotion of crop diversity 
and improvement in the availability of nutritious crops 
(De Pinto et al., 2020). The Gender, Climate Change and 
Nutrition Integration Initiative works with the United States 
Agency for International Development (USAID) (funded by 
the Bureau of Resilience and Food Security), and through 
partners, to enhance understanding between climate, 
gender and nutrition towards improved resilience, women’s 
empowerment and nutrition outcomes. The case study 
on Tanzania (Box 4) provides an example of a locally led 
programme addressing issues of climate, gender and 
nutrition through an integrated approach.

Vulnerability will therefore increase with climate 
change: exposure to climate change-related effects 
and dependence on climate-sensitive resources will 
rise, as adaptive capacity decreases. Since poor rural 
households are the least able to adapt, climate change 
will likely exacerbate existing inequities (UNDESA, 
2020). Populations that have contributed least to the 
climate crisis (with the lowest carbon footprint per 
person) are expected to suffer the most from its effects. 
Different effects of the climate crisis will be experienced 
contingent on where people live and who they are; 
e.g., depending on level of poverty, perceived race, 
gender, caste, ethnicity, age, sexuality or disability. In 
Bangladesh, a study of the impacts of flooding found 
that household risk reduced with increased average 
income and number of income sources. Poorer 
households were more severely affected by flooding 
and were also less likely to be able to take preventative 

action and receive assistance than more affluent 
households (Brouwer et al., 2007).

3.7 Evidence gaps 
While the evidence found has been outlined above, the 
KIIs and literature review also identified many gaps in 
evidence. These are summarised below.

•    Difficulties in attributing nutrition outcomes 
to climate-related exposures: While some data 
exist, the evidence base is insufficient to provide 
quantitative estimates of the impacts of climate 
events on nutrition outcomes. For example, studies 
included in a systematic review showed high 
undernutrition prevalence in low- and middle-income 
countries during drought events between 1984 
and 2015. However, the extent to which levels of 
undernutrition were attributable to the drought  
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•    Substantial gaps around overnutrition and DR-
NCDs: Most evidence focuses on undernutrition 
(Salm et al., 2020)

•    Gaps around rural/urban differences: Much of  
the evidence focuses on rural communities that rely 
on subsistence farming. More evidence is needed  
on rural/urban differences, as well as information 
on the impacts and adaptations for these different 
settings. Climate change is exacerbating dietary 
changes already occurring due to urbanisation 
and migration; evidence exists for the effect of 
urbanisation on diet and NCDs, but it is not clear 
what role climate change plays, or will play in future. 
The effects of climate shocks and inflated food prices 
on food/nutrition insecurity in urban/rural settings 
also requires exploration

•    Gaps in the nexus between climate change, 
biodiversity, food systems and nutrition: Evidence 
is currently limited to individual aspects or linkages, 
although initiatives are gaining momentum – e.g., 
Ceres20304 and FAO’s review of the climate change, 
biodiversity and nutrition nexus (FAO, 2021)

events was unclear, being influenced by other 
contextual factors and concurrent events across 
these settings, such as infectious disease, poverty, 
the impact of other non-climate-related disasters, 
economic and political instability, or war (Belesova  
et al., 2019)

•    Existing literature focuses on the food pathway: 
Most research considers the impacts of climate 
change on nutrition outcomes through the food 
pathway, tracking direct effects on agricultural 
productivity through to food insecurity and reduced 
dietary intakes (quality and quantity). Large gaps exist 
in the other critical pathways of care practices and 
health, which are equally important determinants of 
nutrition outcomes

•    Gaps in geographic data: While 80% of studies in 
a 2015 review found associations between weather 
variables and child stunting outcomes, the majority 
focused on Africa, even though more than half of the 
world’s stunted children live in Asia (Niles et al., 2021)

 
•    Gaps in recent data: The majority of the studies 

in this 2015 review included data from the 1980s 
and 1990s, with only one-third integrating any data 
from the early 2000s – a timeframe that might not 
capture more recent anomalies and extreme events 
associated with climate change

4  Ceres2030 is a research project launched in 2020 to explore the nexus of 
food systems, climate change and nutrition, with a focus on agricultural 
interventions that can transform the lives and incomes of the world’s poorest 
farmers while preserving the environment (https://ceres2030.org/).
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to date has shown inconsistent outcomes. Many 
adaptations to climate change – such as education, 
backyard gardens, drought-resistant crops, 
biodiversity, shock responsive social protection 
and the surge model for Community-based 
Management of Acute Malnutrition – are relatively 
new approaches and will take time to demonstrate 
results

•    Insufficient monitoring and evaluation: There 
are few cohesive examples/case studies for what 
is actually happening at the country level and on 
what has worked. This means there is a lack of 
understanding regarding effective adaptations

•    Evidence exists on the effects of extreme climate 
events, but there are gaps in evidence on disaster 
management cycles and how to anticipate climate 
events, as well as on the impact of strategies used to 
respond to events

•    Lack of local, context-specific evidence: Evidence 
is quite theoretical/conceptual (high-level documents 
and journal publications, etc.) and lacks real world 
examples. The conversation is dominated by UN 
agencies, with little evidence accessible at the 
country level. As mentioned above, more evidence is 
currently available for some contexts (e.g., Africa) 
than for others (e.g., Asia). However, even within 
countries, different geographical areas experience 
different effects of climate change and interventions 
therefore need to be designed accordingly. For 
example, a different set of climate change interventions 
may be required for rural pastoralists as opposed to 
for coastal communities within the same country

•    Lack of evidence on effective interventions: 
Potential adaptation efforts to safeguard food security 
and nutritional outcomes have been suggested, 
but empirical evidence on the relationship between 
climate adaptation and nutrition is nascent, and 

4.   Current actions linking nutrition and  
climate change

Given that the work presented by most 
KIs centres around health, and given 
that this guided the focus of this report, 
the six WHO health system pillars were 
used as a framework to summarise 
current actions linking climate change 
and nutrition. Gaps in current actions 
identified by KIs have also been 
described below. In all areas, actions 
have tended to focus at the global level, 
with more work needed at the regional, 
national and community levels. Box 4 
provides an example of country-level 
actions from Tanzania based on KIIs.

Key messages
•    Despite increasing awareness and interest, actions linking 

nutrition and climate change remain limited. Most actions 
take place at a global level, yet community level actions 
are critical to effect the necessary change

•    There are many barriers to integrating climate change and 
nutrition, including a siloed approach and narrow focus; a 
lack of a coherent interlinking framework; separate funding 
streams; and limited capacity. In addition, the COVID-19 
pandemic has impeded the momentum that was building 
prior to the pandemic

•    Awareness and efforts are, however, growing, with many 

agencies recently commissioning work on nutrition and 
climate change. There are examples of programmes 
addressing both nutrition and climate change, although 
these are not necessarily framed as such

•    There is a need for coherence across policies and a 
framework for integrated actions and strengthened 
capacity, information and data to provide the evidence 
base to support advocacy efforts and influence policy and 
practice

•    Efforts need to be focused at the local level for context 
specific adaptation and mitigation measures
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Box 4  Country case study: Tanzania 

Tanzania is highly vulnerable to the impacts of climate 
change. Important sectors of the economy, including 
agriculture and energy, are already affected by increasing 
droughts, changing precipitation patterns and flooding. 
In addition, coastal areas and islands like Zanzibar are 
already experiencing the adverse effects of sea-level rise 
and salt-water intrusion. Tanzania is making some progress 
on meeting global nutrition targets and is ‘on course’ to 
meet the World Health Assembly targets for reducing 
wasting and preventing increases in overweight prevalence 
in children under five years. Stunting rates have declined 
from a national average of approximately 48% in 1999 
to approximately 31.8% in 2018 (Global Nutrition Report 
Country Profile). 

There are a variety of actors and coordination mechanisms 
for nutrition and climate in Tanzania. The Tanzania Food 
and Nutrition Centre (TFNC) is the focal point for nutrition 
issues; the Vice President’s office in country is responsible 
for coordinating climate change and environmental issues; 
and the SUN focal point is based in the Prime Minister’s 
Office, illustrating the complexities of coordinated actions 
across different government offices. Despite this, KIs 
highlighted greater opportunities and the potential for 
more focused efforts towards integrating climate actions 
into non-environment spaces. At the policy level, TFNC 
are currently reviewing the National Multi-sectoral Action 
Plan for Nutrition 2021–2026, identifying what may be 
missing in relation to climate-related issues. This will 
lead to the development of a second action plan that 
will incorporate issues of climate, the food environment 
and diversification more explicitly under a food systems 
framework. A particular focus is the impact of climate 
change on food security and water availability, how these 
impact on the workload of girls and women and, in turn, 
how they impact on children’s nutritional status. Nutrition 
has limited integration into Tanzania’s NAP, where the focus 
is on biodiversity and sustainable agriculture, but climate 

change was highlighted as a priority in the latest version of 
the health sector strategic plan. 

In terms of examples of integrated country-level actions, 
FAO are currently piloting their Digital Services Portfolio, 
a web-based platform providing information to farmers on 
different topics on agriculture, climate and best practice; 
on livestock; on fish and aquaculture; on how to deal with 
diseases; on vaccinations; and on market information 
regarding different commodities, with prices updated 
weekly. Nutrition information is also provided within this 
platform e.g., the nutritional content of food and how to 
preserve quality and nutritional content through appropriate 
storage, processing, packaging, etc., and there are plans to 
develop this further.

In Chemba district in Dodoma, local NGO Counsenuth is 
implementing a community-based nutrition programme 
aimed at reducing stunting through addressing the gender 
drivers of malnutrition. The programme uses a gender 
transformative, locally led approach where village leaders and 
community members are supported to identify bottlenecks 
to gender equality and develop strategies to address them. 
Chemba is particularly affected by climate issues, suffering 
drought and flash floods. Water access was identified as a 
key bottleneck that seriously impacts the availability of 
women’s time for appropriate care and feeding practices. 
The programme has provided the opportunity to layer on 
locally led climate adaptation interventions to address 
water access issues, beginning with the drilling of protected 
deep wells at two sites selected by the local community. 
The programme also supported the delivery of nutrition-
specific interventions at community level through regular 
village health and nutrition days. Over a three-year period, 
positive impacts have been noted, including increased  
food availability and uptake of maternal and child health 
services. Preliminary results suggest reductions in stunting 
of over 5% are to be confirmed.
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Commonwealth and Development Office is packaging 
£30 million of funding to UNICEF to address child 
wasting from a climate change perspective. An example 
of a smaller scale programme is Ireland’s support for 
a local NGO programme in Tanzania, through which 
locally led climate adaptations to improve access to 
safe water are being layered into a community-based, 
gender transformative nutrition programme (see Box 4). 

4.4 Information systems and data
Actions around information and data are focused 
on strengthening the integration of nutrition within 
vulnerability, capacity and adaptation assessments. 
These include relatively new initiatives, such as the 
Risk-Informed Early Action Partnership (REAP), and 
efforts to make nutrition tools more climate-sensitive, 
for example WFP’s Fill the Nutrient Gap. More examples 
from KIIs and the scoping review are provided in 
Annex 4. Section 3 also provides more detail about the 
research aspects of information and data. 

4.5 Service delivery
Almost all KIs affirmed that programming with an 
integrated nutrition and climate lens was a new area 
for them. This scoping exercise has revealed that many 
agencies are increasing their efforts and exploring 
opportunities to progress linkages. In some cases, 
KIs reported that participating in this exercise has 
been a catalyst to furthering this process, stimulating 
discussions between climate change and nutrition 
portfolio holders. Other agencies – e.g., FAO – had 
recently commissioned pieces of work on nutrition 
and climate change (FAO, 2021), while WFP indicated 
they are engaged in unpacking the climate change-
nutrition linkages and that this is an important emerging 
workstream for them.

Some specific examples of programmes explicitly 
linking nutrition and climate change described during 
the KIIs are summarised in Annex 5. 

4.6 Technologies
Numerous technologies are under development for 
actions, such as climate-resilient food production, 
reducing waste and expenditure on agricultural inputs, 
increasing food production diversity, promoting 
renewable energy use (such as biogas and solar) 
and using alternative energy sources to hydropower 
that may be unavailable during periods of drought. 
A particular example provided by KIs was the 
commitment of UNICEF to invest in climate-smart 
health centres and schools and climate-resilient 
WASH infrastructure (Godfrey & Tunhuma, 2020). 
There are opportunities to increase efforts on gender 
mainstreaming regarding access to technology, as 

4.1 Governance and leadership
Actors/forums leading efforts around the governance 
and leadership of nutrition and climate change include 
national governments, WHO, the UNFCCC, the UN 
Food System Summit (UNFSS), the Scaling Up Nutrition 
(SUN) Movement, the UN System Standing Committee 
on Nutrition (UNSCN) and FAO. Some examples of their 
activities mentioned by KIs are in Annex 3. 

4.2 Workforce/capacity
WHO, the World Food Programme (WFP) and UNICEF 
provided examples of how they are working with 
national governments to support and build capacity 
around vulnerability and risk assessment and in the 
development of NAPs and NDCs. As described 
previously, WHO has produced guidance to support 
these processes. The International Fund for Agricultural 
Development (IFAD) has provided training to government 
counterparts in use of their Social, Environmental and 
Climate Assessment Procedures tool. KIs highlighted 
that capacities differ across countries/regions and may 
dictate what actions are possible, as well as the level of 
support that is useful/needed at national/sub-national 
levels. For example, in one case, KIs highlighted that 
strong capacity of local government workers in the 
Asia–Pacific region has allowed for a focus on enabling 
local governments, as opposed to supporting 
community-level implementation, which may be more 
applicable in countries where local government 
capacity is more constrained. 

4.3 Financing
Climate finance refers to local, national or transnational 
financing – drawn from public, private and alternative 
sources – that seeks to support mitigation and 
adaptation actions to address climate change. The 
UNFCCC established a financial mechanism to provide 
financial resources to developing country members. 
Several special funds are available, including the Global 
Environment Facility; the Special Climate Change Fund; 
the Least Developed Countries (LDC) Fund; the Green 
Climate Fund; and the Adaptation Fund. 

While this scoping review did not comprehensively 
examine financing mechanisms, few examples of 
specific mechanisms to finance the integration 
of nutrition and climate change were identified. 
Notable exceptions were IFAD, which has mandated 
commitments to mainstream nutrition within their 
investments since 2016. In 2016, 30% of projects 
were expected to mainstream nutrition; this has 
increased over time, with the aim of reaching 60% 
this year (2021). Under the Progressing Action on 
Resilient Systems for Nutrition through Innovation 
and Partnership, the United Kingdom’s Foreign, 



Nutrition and climate change – Current state of play: Scoping review

23

2020). While international agreements to liberalise  
trade and investment are binding, the lack of legally 
binding policies for climate change and nutrition  
(much is voluntary and at the discretion of policy-
makers) undermines countries abilities to ensure  
that healthy food is affordable, accessible, desirable 
and sustainable.

There is a lack of evidence to influence policy-
making. Mapping the current situation (climate, 
nutrition and the linkages between them) for individual 
countries could provide them with the necessary data 
to develop plans and incorporate nutrition into future 
NDCs and NAPs. 

Workforce/capacity
Limited knowledge, understanding and experience 
of climate change within the nutrition community, 
and vice versa, impedes buy-in and progress among 
decision-makers and policy-makers. Although interest 
is growing, overall awareness on nutrition and climate 
change is lacking at all levels, from technical experts 
within agencies through to nutrition and climate change 
leads at the national government level. Furthermore, 
national level actors tend to work within and not across 
sectors. Several KIs highlighted the limited adaptative 
capacity among communities most vulnerable to the 
negative effects of climate change.

Financing
Only 0.5% of global climate finance goes towards 
health projects with no information on how much 
goes to nutrition issues. Furthermore only 18% of 
global climate finance goes to LDCs, of which only 
10% reaches local level (Soanes et al., 2019). With 
most climate finance remaining at the national level and 
complex mechanisms in place to access funds, it is 
unclear how national plans are rolled out and where the 
funding goes. 

At the country level, there are minimal budgetary 
allocations to address nutrition problems within NAPs 
and NDCs (WHO, 2020). More can be done to mobilise 
existing and emerging climate funds to support nutrition-
focused adaptation actions and to target the most 
vulnerable populations, such as women and children in 
communities most at risk of undernutrition. At 
programme level, separate donor funding streams are 
a barrier to integrated approaches, while climate and 
nutrition may well be in competition with each other for 
finite resources. This can reinforce a siloed approach. 

well as accessing information and training on its use. 
Inequitable access to technologies presents a risk to 
exacerbating inequities in malnutrition.

As an alternative to technology, agroecology5 is 
increasingly recognised as a viable climate change 
adaptation strategy, increasing climate resilience through 
supporting diversity, healthy fertile soils and local 
community knowledge and traditions (Snapp et al., 2021) 

4.7  Gaps/barriers in current actions on 
nutrition and climate change

Below is a summary of gaps in current actions  
identified by KIs.
 
Governance and leadership
The narrow and short-term focus within climate 
change and nutrition communities is detracting from the 
overall threat climate change poses on nutrition security 
for all. A more holistic approach to nutrition challenges 
that accounts for contextual factors is required. 

There is a lack of integration of nutrition in global 
climate change frameworks, such as the Paris 
Agreement, despite the vast potential offered by these 
kinds of global frameworks. At the country level, the 
focus within NAPs is more on infrastructure, economic 
impacts and resilience with limited consideration of 
nutrition-related issues. There is a lack of coherence 
across the various frameworks and reporting 
formats relating to nutrition and climate change (NAPs; 
NDCs; SDGs; the Sendai Framework; SUN Multi-
Sectoral Action Plans), which do not link together at 
the national level. KIs considered this a major barrier to 
stronger discourse and actions on nutrition and climate 
change at national/sub-national levels.

The siloed approach across global forums limits 
coordination between climate and nutrition agendas. 
Even when climate forums have a health focus, nutrition 
is often still lacking. For example, COP26 included a 
strong health element but, despite the opportunities 
for nutrition within the “Adaptation and Resilience” and 
“Nature” campaign aims, several KIs identified a lack 
of specific focus on nutrition, with limited buy-in under 
the current presidency for food/nutrition issues. KIs also 
highlighted that, at global events, climate and nutrition 
stakeholders tend to have different focal points, with 
limited communication between them. At the country 
level, government departments are similarly fragmented 
and tend to work within specific areas and towards 
distinct outputs.

The nexus between international trade, food systems, 
malnutrition and climate change is complex (Friel et al., 

5  Agroecology is farming that “centres on food production that makes the best 
use of nature’s goods and services while not damaging these resources” 
(Agroecology Fund, 2021).
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nutrition and climate can be integrated, but appropriate 
indicators are needed to ensure that the intended 
integration actually happens. There is potential for the 
food systems approach6 to become the link between 
climate change and nutrition, although this is not 
without limitations (ENN, 2021).

Many KIs made the point that much of the work 
around the integration of nutrition and climate action 
is currently taking place at a global level, yet it is 
context-specific locally led actions that will have 
the greatest impact. For example, adaptation plans 
in many countries incorporate climate change actions 
across sectors, but these do not necessarily work in 
practice at the local level, where contexts may differ 
and sufficient capacity and funding is often lacking. 
 
The focus is on response rather than on adaptation/
mitigation/anticipatory action. This was likened by 
KIs to the nutrition sector’s tendency to focus on the 
treatment, rather than the prevention, of wasting. For 
humanitarian organisations, anticipatory approaches 
present a big shift, requiring the release of funds prior to 
a disaster and a need to act on potential events rather 
than in response to a crisis. 

Climate modelling often focuses on long-term 
outcomes, whereas focusing modelling efforts on what 
needs to be done in the short or medium term can 
potentially gain more traction as people tend to think 

The COVID-19 pandemic is overshadowing and 
disrupting international progress on both climate 
change and nutrition, with a shift in attention and 
funding allocations reported by both national 
governments and donor agencies. 

Information systems
Many KIs were of the opinion that there is an 
overwhelming amount of information and data available, 
but it is often not readily available in formats that 
decision-makers can easily access and act upon. 
Historical data exist for trends in climate change, and 
food security and analysis methods have improved 
in recent years. There is huge potential for better 
integration of climate data with health data across 
global datasets (Niles et al., 2021). However, gaps 
remain in data around both scale and scope, which 
limit overview information and future projections and 
modelling. Furthermore, data points and indicators 
for nutrition and climate change may follow different 
timelines and do not necessarily correlate, making it 
difficult to link climate and nutrition data in a way that 
makes sense across the many interrelated pathways. 
In addition, reporting formats currently relating to 
nutrition and climate change initiatives (NAPs; NDCs; 
SDGs; the Sendai Framework; SUN Multi-Sectoral 
Plans) do not link together at the national level. There 
is a need to explore and better understand existing 
nutrition and climate change data and the potential links 
between them. 

Existing nutrition surveillance systems tend not to 
be climate-informed, although positive examples 
exist at the country level where climate crises are 
common, for example the early warning indicators and 
tracking system in Somalia. However, there is a need 
for consensus on how to integrate nutrition and climate 
surveillance systems, on which indicators to use, and 
on who should be responsible for driving this.

Service delivery
Delivering integrated nutrition and climate change 
programmes is complex, technical and not helped 
by the lack of an agreed framework. While projects/
partners may be implementing nutrition-sensitive 
programmes, climate aspects are not necessarily well 
articulated and/or programmes are not designed with 
climate actions in mind. There tends to be an ‘either/
or’ approach. For example, climate may be linked with 
agriculture/food systems or agriculture/food systems 
may be linked with nutrition, but it is complex to 
bring all the cross-cutting issues and multidisciplinary 
actors together towards a more inclusive approach 
(Ceres2030). Livelihoods and social protection 
programmes are important examples where both 

6  A food systems approach analyses the relationships between the different 
parts of the food system and the outcomes of activities within the system in 
socioeconomic and environmental/climate terms. The approach helps to map 
the impact of environmental and climate changes on food security by pointing 
to the various vulnerabilities of the food system (van Berkum et al., 2018).
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Similarly, policy-makers may be driven to technological 
solutions that directly compete with agroecology. An 
example is the current drive in many high-income 
countries towards plant-based diets, concentrating on 
the development of highly processed alternatives to 
meat/dairy products. The financial, environmental and 
health implications of these technological alternatives is 
currently unknown, although there is a large and growing 
body of research that has found strong associations 
between the high consumption of ultra-processed 
foods and overweight and obesity, heart disease, 
depression and all-cause mortality (UNC, 2021). 

about the actions they take today and their impact now/
in the near future. According to KIs, the immediacy 
of the COVID-19 pandemic and the need to take 
rapid action has shifted attention away from climate 
change and demonstrated how issues with longer-term 
timeframes can quickly fall off agendas. 

Technologies
The climate change agenda is dominated by 
stakeholders promoting technological-based 
solutions, rather than by those that focus at the local 
level (for example on diversified food production). 

5.   Opportunities to strengthen linkages between 
nutrition and climate change

During consultations with KIs as part of this scoping 
exercise, a number of opportunities were suggested 
for strengthening nutrition-climate linkages. These are 
provided below, along with Figure 4, which summarises 
key actions to strengthen linkages described by WHO 
according to each of the WHO health system pillars 
(WHO, 2019).

•    Improve integration of nutrition within global 
climate change frameworks: Health and gender 
both feature strongly within the UNFCCC and can 
provide useful entry points for nutrition. Gender 
has been mainstreamed into the climate agenda 
particularly well through strong activist and civil 
society action. While global health conversations are 
rightly led by those most responsible – i.e., WHO – 
there may be scope for more input from civil society 
and climate activists to ensure that the mainstreaming 
of health and nutrition issues are fully integrated 
across climate conversations 

•    Gender equality should similarly be considered as a 
key entry point for linking nutrition and climate 
change arenas via food systems, particularly with 
respect to biodiversity and agroecology. If women’s 
voices could be strengthened in all aspects of climate 
change policy and decision-making, the overemphasis 
on infrastructure/environmental/economic impacts of 
climate change may well shift to include priority 
issues such as food, nutrition and infant and young 
child feeding. At community level, it is vitally 
important to consult women as well as men in order 
to fully understand the nutrition and care context

•    Health and nutrition communities could utilise 
opportunities to help strengthen the commitments 

made by governments in NDCs. Inputs could 
involve integration of food security, nutrition and the 
promotion of sustainable, healthy diets into climate 
change action plans from, both an adaptation and a 
mitigation perspective 

•    Multi-sectoral approaches that encompass both 
nutrition and climate change as complex issues 
affecting similar vulnerable populations could be 
strengthened towards a universal vision or goal – 
e.g., healthy, sustainable diets for all. At the  
country level, the SUN Movement has provided  
the framework and impetus to strengthen the multi-
sector approach to nutrition, but could play a much 
stronger role in, for example, integrating climate 
within multi-sector nutrition action plans and the 
promotion of sustainable and healthy food systems 
and diets

•    Availability of good quality, diverse and 
sustainable healthy diets for all should be 
prioritised by the nutrition sector, thus expanding 
the focus beyond siloed approaches

•    The nutrition community should move away from 
nutrition-sensitive and nutrition-specific language 
towards systems approaches that encompass 
climate-related actions. A multidisciplinary systems 
approach is needed to develop nutrition-specific and 
nutrition-sensitive interventions that sustain planetary 
and human health while accounting for nutrition, food 
science, agriculture, ecology, economics, policy, and 
socio-cultural factors (Ringling & Marquart, 2020)

•    Governments and partners could be supported 
to shift from response to preparedness and 
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change and nutrition itself would also be beneficial 
and encourage accountability

•    Community involvement is critical to the design 
and implementation of locally and culturally 
appropriate and effective solutions

•    Stronger support to communities is needed to 
help them understand, anticipate and adapt to the 
emergence of new risks (e.g., shifts in climate in areas 
where they live; changes in seasonality)

anticipatory actions. There is a need to consider 
what mechanisms can be put in place prior to an 
extreme weather event to strengthen capacity, along 
with improved forecasting for extreme weather 
events. Anticipatory and preparedness actions will 
require appropriate financing

•    Identification of indicators that can be used across 
sectors (e.g., a resilience scale) would be beneficial 
for integrated planning and monitoring of progress. 
Indicators which measure the integration of climate 

Figure 4    Summary of key actions required to strengthen linkages between 
nutrition and climate change across the WHO health system pillars

Governance and Leadership
•    Ensure nutrition is addressed in 

climate resilient development and 
national climate change processes, 
plans and programmes (such as 
NAPs NDCs)

•    Increase policy coherence and 
multidisciplinary collaboration 
at local, regional, national and 
international levels to enhance food 
chain sustainability and local access 
to adequate nutrition 

•    Promote rights of vulnerable people 
to essential livelihood resources, 
including land rights and access to  
or protection of fishing grounds 

•    Promote national commitment to shift 
towards healthy, sustainable diets

Service Delivery
•    Implement short-term emergency 

and seasonal safety nets that are 
gender-sensitive (such as food- and 
cash-transfer and micro-finance 
initiatives to increase financial access 
to foodstuffs)

•    Use school-based approaches 
(school feeding programmes, school 
gardens, nutrition education) to 
include considerations of climate 
variability and long-term change into 
existing nutrition initiatives

•    Provide education on healthy diets 
and sustainable food systems

•    Develop nutrition early warning and 
early response systems; and improve 
contingency planning

Financing
•    Mobilize existing and emerging 

climate funds to support nutrition-
focused adaptation actions and 
target most vulnerable populations, 
such as women and children 
in communities most at risk of 
undernutrition 

•    Ensure that national adaptation 
plans include adequate budgetary 
allocations to address nutrition 
problems

Information
•    Refine the understanding of potential 

impacts of climate variability 
and change on national nutrition, 
including for high-risk populations 
and areas, and seasonal/acute 
nutrition risks

•    Identify the effectiveness of 
interventions to promote community 
level nutritional resilience to  
climate change

•    Conduct participatory, nutrition-
focused risk assessments and risk 
reduction plans

•    Strengthen surveillance systems – 
health and environmental 

•    Improve the use of nutrition early 
warning/early response systems

Capacity 
•    Raise awareness on nutrition and 

climate change among decision-
makers and policy-makers

•    Build clinical and community-
based management capacity of 
undernutrition 

•    Health personnel trained in the use  
of climate information and early 
warning systems

•    Promote gender equality and  
girls’ education

•    Support the development of strong 
institutional frameworks and human 
resources to implement nutrition-
based agendas

Technologies 
•    Integrate farming systems exploiting 

synergies of horticulture, aquaculture 
and small livestock rearing to reduce 
waste and expenses on agricultural 
inputs; and increase food production 
diversity

•    Promote renewable energy use (such 
as biogas and solar); seek alternative 
energy sources to hydropower that 
may be unavailable during periods  
of drought

•    Promote strategies that aim at 
reducing the food sector carbon 
footprint through sustainable food 
production, food consumption and 
waste reduction

Source: Adapted from WHO, 2019
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Conclusion
Nutrition and climate change are inextricably 

linked. Populations vulnerable to the negative 
effects of climate change are also those most 

vulnerable to undernutrition – women and children and 
poorer, rural households, particularly those living in 
fragile and conflict-affected states. While interest in and 
awareness of the climate crisis is growing, efforts to 
combat it are not yet resulting in the required political 

action to limit global warming to agreed levels. Although 
many gaps remain, evidence for the negative effects of 
climate change on undernutrition is growing. Actions to 
strengthen linkages are currently limited but do appear 
to be increasing. Future efforts need to focus on more 
holistic systems approaches to address the huge threat 
climate change poses to achieving universal healthy 
sustainable diets and well-nourished populations. 
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Annex 2   Examples of conceptual frameworks of the links between nutrition  
and climate change

Figure 5    Conceptual links between climate change and nutrition
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affect long-term trends (Kelly-Hope and Thomson 2008). 
Observed warming in the East African highlands, which 
is clearly associated with global climate processes, may 
already be changing local malaria transmission dynamics 
(Omumbo et al. 2011). The range of livestock and plant 
diseases is also expected to shift in association with chang-
es in climate patterns. Climate shocks such as cyclones and 
floods can directly affect the delivery of health care services 
and people’s access to such services by damaging care 
facilities and transport infrastructure. 

In the work/social environment, economic models sug-
gest that climate change will significantly alter how people 
engaged in climate-exposed livelihoods such as agriculture 
allocate their time (Zivin and Neidell 2014; Ulrich et al. 
2015). Moreover, we know that agricultural cropping pat-
terns affect the time available for child care, which in turn 
can affect the nutrition status of children under 5 years of 
age (Paolisso et al. 2002). 

With regard to the living environment, there is compel-
ling evidence that climate change is resulting in long-
term drying in some regions, including parts of the fertile 
crescent of North Africa, with major social and political 
ramifications (Kelleya et al. 2015). Drying threatens the 
quantity and quality of water available for irrigation (food 
production), energy production (food processing), and hu-
man consumption (washing, cooking, and drinking). Figure 
6.2 shows the main agricultural water systems on which 
climate change is expected to have an impact (Turral et al. 
2011). We should also expect additional challenges to wa-
ter availability for human use and consumption, including 
increasing salinity of coastal drinking water sources, which 
affects maternal health. 

How do all these pathways add up to change nutrition 
status? These changes lead to disrupted health behaviors 
and biological status and to disease, diminished produc-
tivity, and mortality. This situation undermines the ability 

FIGURE 6.1 Conceptual links between climate change and nutrition
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Source: Salm et al., 2020

Figure 6    Climate change and malnutrition meta framework. The pathways 
pass through an essential equity dimension which mediates nutrition 
outcomes. Δ, variable; NCD: non-communicable disease

PROGRESS+ methodology has been developed to help search for and analyze health impacts of such difference
(Box 1). Building on this, the concept of fairness (which has otherwise been referred to as distributional equity—
Karlsson et al., 2018), focuses on the equitable distribution of outcomes, or access to services, or life chances, regardless
of one's geography or identity. Fairness also references the need to ensure both equitable distribution of costs or
impacts, as well as both positive and negative outcomes of climate-related policy.

FIGURE 1 Climate change and nutrition meta-framework. Meta-framework maps the impacts of climate change on malnutrition. The

pathways pass through an essential equity dimension which mediates nutrition outcomes. Δ, variable; NCD, noncommunicable disease

4 of 18 SALM ET AL.
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Figure 7    Integrated framework for gender, climate and nutrition framework

Source: Bryan et al., 2017

which influence the context in 
which future climate shocks 
and stressors are experienced. 
The GCAN framework can be 
adapted to other sources of risk 
and threats to livelihoods, such 
as food price shocks, political 
instability, and conflict. It can also 
be modified to illustrate a local 
context, development program, or 
a particular set of response options 
(for example, onfarm practices or 
technologies).

Numerous underlying factors 
determine the key elements of the 
framework. The generic version 
(Figure 1) does not attempt to 
define or list all these factors; they 
can be categorized in different ways 
and are likely to vary depending 
on the scale or context of analysis. 
Rather, in order to further explore 
the key elements of the general 
framework, Figures 2 and 3 adapt 
it to show the key variables at play 
at the household and policy levels, 
respectively. The specific details 
provided in the household and 
policy versions of the framework 
are not an exhaustive set of factors 
or characteristics that influence 
resilience at that level, but merely 
serve to illustrate the key elements 
of the framework. This policy note 
describes the key elements of the 
overarching framework, drawing on 
specific examples from the more 
detailed household- and policy-level 
versions of the GCAN framework. 

The Climate Signal
The climate signal in Figure 1 represents climate volatility, 
shocks, and longer-term changes. These shocks or stressors 
can be characterized in many ways, such as by the scale and 
magnitude of the event or change. Long-term climate changes 
involve shifts in average temperature and rainfall conditions, as 
well as in the frequency of extreme weather events, such as 
droughts, floods, and storms. However, this framework not only 
focuses on long-term climate changes, but also aims to illustrate 

how patterns of climate variability and extreme weather events 
influence resilience.

The Enabling Environment
The effects of climate change occur within a particular context or 
enabling environment, which influences the ability of individuals 
and groups—across a broad scale—to absorb and respond to 
the impact of the changes they experience. Policies, laws, and 
other institutions all influence individual, household, and group 
responses to climate shocks and stressors (Figure 2). At higher 

FIGURE 1. Integrated framework for gender, climate change, and nutrition: 
generic version

Source: Bryan et al. (2017).

2  |  GCAN Policy Note 7 September 2017  |  3
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WHO
Under the WHO UNFCCC Health and Climate Change 
Country Profile Project, WHO collaborates with the 
UNFCCC to monitor national and global progress on 
health and climate change. WHO has developed 
Guidelines on Vulnerability and Adaptation Assessments, 
which provide basic and flexible guidance on conducting 
a national or sub-national vulnerability and adaptation 
assessment (WHO, 2018). In conjunction with this, a 
technical guide on how to conduct a vulnerability and 
adaptation assessment for undernutrition and climate 
change has been produced (WHO, 2019). WHO has 
strong involvement in COP26 and the Food Systems 
Summit in 2021, driven by the WHO Climate and the 
WHO Nutrition teams respectively. WHO’s Health 
Pavilion at COP26 hosted over 60 side-events, 
including some with a nutrition focus.

UNFCCC/COP26
Within the health messaging for COP26, there has been 
some limited mention of nutrition under the “Adaptation 
and Resilience” and “Nature” campaign aims of COP26. 
Under “Adaptation and Resilience”, integrated resilient 
health and nutrition systems will be an important 
component of REAP. Under “Nature”, nutrition features 
within the call for greater investment in climate-resilient 
food systems for sustainable healthy diets and within 
the focus on biodiversity, which plays a crucial role 
in human nutrition through its influence on the food 
system. However, this scoping review did not have the 
opportunity to explore this in more detail.

A pre-COP26 side-event was organised by FAO, in 
collaboration with the Global Alliance for Climate-Smart 

Agriculture and the SUN Movement to highlight the 
importance and the need for solutions that concurrently 
address concerns related to climate change, 
biodiversity and nutrition.

Over the two weeks of COP26, UN Nutrition partnered 
with various actors to host several sessions highlighting 
the critical role of food and nutrition in mitigating 
climate change and the need to embed nutrition in 
climate negotiations, from a perspective of healthy 
sustainable diets for all (UN Nutrition, 2021). 

UNSCN
UNSCN produced a discussion paper on nutrition  
and climate change in 2017 (UNSCN, 2017) and 
established the Nutrition and Climate Change e-group 
discussion forum.

SUN Movement
In 2019, for the first time, the SUN Movement attended 
the UNFCCC COP25. SUN brought nutrition onto the 
climate change agenda, working to ensure that nutrition 
was integrated into climate discussions and highlighting 
the need for a focus on nutrition (rather than food) 
security that considers both food quantity and quality. 

UNFSS
The UNFSS provides a forum for linking commitments 
to nutrition and climate change. While not explicit in 
the presentation, Action Track 2 (shift to sustainable 
consumption patterns), Action Track 3 (boost nature 
positive production) and Action Track 5 (build resilience 
to vulnerabilities, shocks and stresses) all link directly to 
climate change adaptation and mitigation actions.

Annex 3   Examples of actions on governance and leadership from KIIs and the  
scoping review
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more people with improved early warning systems, 
including for health and nutrition systems, connected 
to longer-term risk (UN Conference on Climate 
Change, 2021)

•    The Food Security and Nutrition Analysis Unit, 
Somalia, now includes climate in its early warning 
indicators, as well as nutrition, health, markets, etc.

•    Recognising the role mapping and early detection of 
droughts can play in preventing or alleviating possible 
water shortages and famines. UNICEF has also 
developed a drought monitoring system for southern 
Madagascar in collaboration with the Ministry of 
Water, Hygiene and Sanitation and the Joint Research 
Centre of the European Union. The monitoring system 
is based on precipitation and vegetation indicators 
– the Normalized Difference Vegetation Index – 
derived from satellite images. This data makes it 
possible to differentiate various levels of severity of 
drought, and UNICEF uses it to produce and 
disseminate timely, reliable information on current 
water resources to stakeholders, helping build a 
groundwater early warning system and distributing a 
monthly drought alert bulletin

•    A new project is looking at how to better integrate 
nutrition data into national early warning systems and 
nutrition-sensitive approaches into scaling up the 
Ethiopian Productive Safety Net Programme (www.
n4d.group/ethiopia/)

Vulnerability, capacity and adaptation assessment

•    WHO technical series on: Adapting to climate-sensitive 
health impacts undernutrition, including Guidelines on 
Vulnerability and Adaptation Assessments

•    WFP Consolidated Livelihood Exercise for Analysing 
Resilience (CLEAR): An analytical approach 
developed by WFP to better understand how food 
security is affected by climate risks – whether they 
be related to extreme events (such as droughts, 
floods and cyclones) or to long-term gradual changes 
(shifting rainfall patterns, rising temperatures, etc.)

•    Fill the Nutrient Gap – WFP is looking at how this 
tool can be adapted to look, not only at the cost of 
healthy diets, but also environmental impact so the 
tool is climate-sensitive

•    IFAD targeting guidelines on how to locate 
interventions where needs are most (vulnerability in 
terms of nutrition, climate, poverty, etc.); what are the 
main issues causing vulnerability and who is most 
affected?

•    World Index for Sustainability and Health

Integrated risk monitoring and early warning

•    Integrated resilient health and nutrition systems will 
be an important component of REAP, which was 
launched at the UN Climate Action Summit in 2019. 
REAP includes a target (by 2025) to cover 1 billion 

Annex 4   Examples of actions on information and data from KIIs and the scoping review
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•    WFP is using CLEAR analyses in countries where 
climate risk stands out as a major factor of food 
insecurity, and where development agencies or 
governments feel that a better understanding of 
the relationship between resilience, livelihoods and 
climate risk is needed to inform programmes (e.g., 
the Philippines)

•    IFAD have a strong focus on the interplay between 
nutrition, climate, youth and gender; they aim 
to improve how these are integrated with the 
introduction of their Transformational Framework and 
their Social, Environmental and Climate Assessment 
Procedures tool

•    UNICEF’s commitment to climate has gained 
momentum over recent years, with climate action 

currently positioned under WASH. They have recently 
developed the Children’s Climate Risk Index (UNICEF 
2021). In addition, they are increasingly integrating 
climate and nutrition into shock responsive 
social protection programmes. In Kenya, they are 
collaborating with FAO on a drought response 
livestock programme.

•    FAO recently commissioned a working paper on 
climate, biodiversity and nutrition (working across 
divisions within FAO), aiming to address the nexus 
between these issues rather than looking at them 
separately. This work will act as a stepping stone 
highlighting the multidisciplinary nature of this area, 
with entry points

Annex 5   Examples of actions on service delivery from KIIs and the scoping review
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