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Summary points

e Climate change is a systemic risk that is already having a negative impact on food security
in the UK, through its impacts on both domestic and overseas food production, and on the
resilience of global food supply chains.

e To ensure food security in a climate-insecure world, it is increasingly important that
domestic food production is resilient. The UK is a net food importer, and as such it is highly
vulnerable to disruption to global food supply chains, whether caused by extreme weather
shocks, geopolitical conflict, or crises such as the COVID-19 pandemic. These kinds of
disruption can drive up food prices, affecting people’s ability to access sufficient,
healthy food.

e The increasing severity and frequency of heatwaves and extremes of precipitation due to
climate change already threaten food security in the UK. If the Glasgow commitments are
not met, moderate to severe food insecurity in the UK could be more than 4 percentage
points higher by 2050.

e The UK's Food Strategy of 2022 does not sufficiently factor climate risks into building
resilient domestic food supply chains. To inform effective policy, a better understanding of
how climate change is increasingly affecting food security is needed, including through its
impact on food production, labour supply and labour productivity, food prices and health.

e Air pollution also affects food supply through its impacts on crop growth. Tightening the
UK’s national air quality standard for nitrogen dioxide would both reduce the impact of
ozone pollution on food, health and nature, and contribute to climate change mitigation.

e Accelerating a shift to low-carbon and more plant-based diets can contribute to improved
food security and provide health and climate mitigation co-benefits. Whilst the emissions
intensity of livestock in UK beef production is around half the global average, there is
scope to lower livestock emissions by reducing both beef imports and domestic livestock
production. Less land would be needed to grow grain for livestock that are not fully grass-
fed, and there would be potential to enhance biodiversity and carbon sequestration
through, for example, tree planting and rewilding.

e The UK Government could take a number of measures to encourage dietary shifts to
lower-carbon, more plant-based diets, such as imposing a ban on advertising unhealthy
foods, and making fruit and vegetables more affordable and accessible, such as through
support to increase domestic production.



Introduction

Climate change is one of the biggest long-term threats to food security, globally and in the UK.
Agriculture around the world is vulnerable to changes in temperature and rainfall, pests and
diseases, and extreme weather events - all of which are exacerbated by climate change. In the
UK, the prolonged heatwaves and drought of 2022 adversely affected harvests and UK agriculture
may continue to suffer in the summer of 2023 if there is not consistent above-average rainfall
over winter 2023 to replenish water levels. UK wheat yields fell by 40% in 2020, and continuing
drought may further threaten domestic food production.

Over half the food currently consumed in the UK is imported, making the country highly exposed
to integrated global food supply chains that are also increasingly affected by climate change-
related extreme weather events. The Intergovernmental Panel on Climate Change’s (IPCC) Sixth
Assessment Report (AR6) published in March 2022 warned that climate change will increasingly
put pressure on food production and access to food, especially in vulnerable regions, undermining
food security and nutrition (IPCC, 2022).

In December 2021 the UK Government published the first in a triennial series of UK food security
reports, under the Agriculture Act 2020, which examines trends relevant to food security,
including climate change and biodiversity loss (Department for Environment, Food and Rural
Affairs [Defra], 2021a). In June 2022 the Government published its Food Strategy, following an
independent review carried out by Henry Dimbleby, which included policies intended to boost
health, sustainability and food security, while contributing to the ‘levelling up’ agenda (Defra,
2022). The strategy commits the Government to publishing a ‘Land Use Framework’ in 2023 with
objectives for English agriculture, the environment and net zero. The Climate Change Committee
described the Government’s Food Strategy as a "missed opportunity” for the climate (CCC,
2022). It said that the strategy contained little mention of the adaptations needed in the food
system to build resilience to the climate and weather extremes of the future.

Overarching inquiry questions

Climate change and food security: projected effect, risks
and mitigation

Question 1: What are the main risks posed to future UK food security from projected climate
change and biodiversity loss pathways? The call for evidence mentions the three following
warming scenarios: (1) 1.5°C to 2°C; (2) 2°C or higher; and (3) 3°C or higher.

The IPCC findings reported in the call for evidence refer mainly to agricultural production, but
food security also depends on the resilience of global food supply chains and people’s ability to
afford sufficient nutritious food. The UN Food and Agriculture Organization (FAO) states that
food security “depends on both food availability and affordability”. Currently, key drivers of food
insecurity in the UK are poverty, inequality and rising food prices.

Climate change-induced heat stress affects food production through multiple pathways,
including increasing heat and heatwaves, increasing extremes of precipitation, and changing the
geographical spread of pests and diseases (Romanello et al., 2022). Increased CO; in the
atmosphere has also been found to have a negative impact on the nutritional quality of C3 grains

" Note that we do not address biodiversity loss pathways in our responses.
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(grains adapted to cool season establishment and growth), such as wheat, barley and oats
(Ebi et al., 2021).

The UK depends on both domestically produced and imported foods. Physical access to food in
the UK is affected by the impact of climate and weather shocks on both domestic and overseas
production, and on the resilience of global food supply chains.

Past global food crises, including that in 2008, have demonstrated that some countries respond
to harvest shocks in breadbasket countries (those that produce large amounts of wheat or other
grains) by introducing export restrictions (CCC and China Expert Panel on Climate Change, 2018).
This drives up the global cost of food. The UK imported 46% of the food that it consumed in 2020
(Defra, 2021a), making it vulnerable to systemic risk across the global food system. Regional and
global commitments to not impose restrictions or bans on exports could reduce the cascading
systemic risks of food insecurity that are triggered by harvest shocks in breadbasket countries and
cause food prices to rapidly increase. However, some countries once again imposed grain export
bans in response to the acute shock caused by the Russian invasion of Ukraine which has affected
wheat exports and could also affect upcoming wheat harvests.

Resilient domestic production is important for ensuring food security in a climate-insecure world.
In 2019 the UK produced 16.2 million tonnes of wheat. In 2020 this decreased by 40% to 9.7
million tonnes, the smallest wheat harvest since 1981, due to a series of adverse weather
conditions. The harvest rebounded in 2021 but to only 14 million tonnes, thus remaining below the
2019 figure (Defra, 2021b; Defra, 2022b). This is an example of a domestic harvest shock
compounding an overseas shock (in this case COVID-19 pandemic), which created impacts across
the food supply chain.

Projections of UK food insecurity under different future climate change scenarios suggest that
increasing frequency of heatwaves will result in higher levels of food insecurity in the UK (CVF and
V20, 2022), as shown in Figure 1. Under both Paris and Glasgow commitments, both of which
imply that the net zero target is met around 2050, moderate to severe food insecurity is projected
to be 1.7 percentage points higher between 2021 and 2040, but only 0.6 to 0.7 percentage points
higher between 2081 and 2100, compared with the reference period of 1995-2014. However, under
a 3°C warming scenario, food insecurity in the UK is projected to be 1.9 percentage points higher
between 2021 and 2040, and 7.7 percentage points higher between 2081 and 2100, compared to
the same reference period (Table 1 below).

Figure 1. Projected levels of food insecurity (moderate or severe) in the UK as a percentage of the
population under future climate change scenarios
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Source: Climate Vulnerable Forum [CVF] (2022).

(@]


https://www.theccc.org.uk/wp-content/uploads/2018/10/Developing-Indicators-of-Climate-Risk-Synthesis.pdf
https://www.gov.uk/government/statistics/united-kingdom-food-security-report-2021/united-kingdom-food-security-report-2021-theme-2-uk-food-supply-sources
https://www.gov.uk/government/statistics/agriculture-in-the-united-kingdom-2020

Table 1. Projected increase in food insecurity in the UK under various future climate change scenarios
(percentage point change, compared with the 1995-2014 reference period)

Scenario SSP1-RCP1.9 (1.5°C) SSP1- RCP2.6 (2.0°C) SSP3-RCP7.0 (3.6°C)

2021- 2041- 2081- 2021- 2041- 2081- 2021- 2041- 2081-
2040 2060 2100 2040 2060 2100 2040 2060 2100

+1.7 +0.9 +0.6 +1.7 +1.0 +0.7 +1.9 +4.2 +7.7

Moderate-severe
food insecurity

Source: Climate Vulnerable Forum [CVF] and V20 (2022)

UK preparedness: Government and markets

Question 2: How has the prolonged heatwave and drought in 2022 affected food
growing in the UK?

Empirical analysis suggests that an increase in the number of heatwave days, compared to the
1981-2010 baseline, resulted in food insecurity in 2020 being 1.2 percentage points higher (2020 is
the most recent year for which comparable time series data for food insecurity is available)
(Dasgupta and Robinson, 2022; Romanello et al., 2022). Given the greater intensity of heatwaves
and prolonged droughts seen in 2022 compared with 2020, the impacts on food insecurity are
likely to have been even higher last year.

An increasing frequency of heatwave days can affect food insecurity through multiple channels,
including through the impacts of heat stress on crop yields, agricultural and non-agricultural
labour supply and productivity (therefore on crop production and income), health, food prices
and food supply chains. A better understanding of these channels is needed to inform

effective policy.

Question 3: What is the Government doing to prepare for disruption to the UK’s food
supply resulting from climate change impacts or biodiversity loss?

The UK Food Strategy aims to ensure a sustainable, nature-positive and affordable food system,
but more climate change mitigation and adaptation measures will likely need to be incorporated
to address the projected impacts of the future climate on food insecurity in the UK. The Food
Strategy highlights the importance of building the resilience of domestic supply chains to future
crises and shocks, such as those caused by a changing climate, focusing for example on the
increased use of organic-based fertilisers to reduce carbon dioxide emissions and critical input
costs (Defra, 2022a). However, government actions have not sufficiently factored in the
worsening impacts of climate-related extreme weather events such as heatwaves, droughts and
floods on damaged food crops, livestock and fisheries, and on food price inflation.

Air pollution also affects food supply due to its impacts on crop growth. Integrated policy
solutions can help to address the combined effects of extreme heat and air pollution on food
supply. For example, the United Kingdom food security report 2021 highlights the impacts of
climate change on economic losses linked to food production, particularly wheat yields, due to
higher temperatures and ground-level ozone pollution (Defra, 2021a). On ozone pollution, Defra
could consider tightening the UK'’s air quality objective for nitrogen dioxide from an annual mean
concentration of 40 micrograms per cubic meter of air (ug/m?) to 10 ug/m?, bringing it in line
with the air quality value recommended by the World Health Organization (Defra, 2010; WHO,
2021). This will enhance the protection of human health, and vegetation and ecosystems.


https://www.gov.uk/government/statistics/united-kingdom-food-security-report-2021
https://uk-air.defra.gov.uk/air-pollution/uk-eu-limits

Question 4: What role should the Government take in ensuring that land is available
to secure the UK’s food supply in the context of a changing climate?

Meat and dairy consumption accounted for over 70% of agricultural emissions in the UK in 2019,
mostly caused by nitrogen fertiliser and methane emitted from livestock production (Romanello
et al., 2022). Livestock emissions per kilogram of meat produced in the UK tend to be
considerably lower than the global average, and animal welfare higher. However, the UK is a net
importer of meat and dairy products. Therefore, reducing UK consumption of imported meat and
dairy products would have a positive impact across multiple dimensions, including the climate, at
the global scale. Further mitigation measures in the UK’s livestock sector are crucial for reducing
nitrous oxide, methane emissions and ammonia pollution, which harm soil health, biodiversity,
food quantity and quality, human health and animal welfare.

Reducing livestock production in the UK is likely to be essential if the country is to reduce its
methane emissions by 30% before 2030, in line with the Global Methane Pledge. This will also
have the co-benefit of directly freeing up land that could be used to support biodiversity and
carbon sequestration, such as through tree planting or rewilding, and some land could also be
suitable for the production of crops for human consumption. Importantly, a WWF report suggests
that 40% of the most productive agricultural land in the UK is being used to grow food for farm
animals such as cattle, pigs and chickens (WWF, 2022). If this land were used to grow food
directly for people instead, food security and thus health could be improved.

There is also some evidence that growing crops beneath solar panels (‘agrivoltaics’) can increase
both food security (through increases in food production) and energy security (Hall, 2022). More
research is likely needed to determine the role of agrivoltaics in a UK context.

Securing a sustainable food supply

Question 5: What role could a reduction in meat and dairy consumption play in
improving food security and what measures could the Government take to capitalise
on the trend to plant-based diets?

Changes to the food system resulting from a shift to lower-carbon and plant-based diets could
contribute to climate change mitigation while also providing health benefits. Red meat is an
important source of protein, iron, zinc and B vitamins. However, excess red meat consumption
has been linked to increased risks of diseases including cardiovascular disease, stroke, coronary
heart disease and diabetes. In the UK there is already a downward trend in meat consumption.
The emissions intensity of livestock in UK beef production is around half the global average (NFU,
2020). Continued reductions in consumption of animal-based food products could improve food
security and health. However, potential health benefits may be lessened if people substitute meat
with highly processed plant-based alternatives.

The Government may consider taking several measures to promote balanced diets that are lower
in meat and dairy and higher in plant-based foods, including the following:

e The adoption of a whole-of-government approach could help to accelerate a shift to
healthy, low-carbon diets. This requires the definition of a healthy diet to be consistent
across government agencies. For example, the 2021 food security report prepared by Defra
specified that dairy and beef products are part of a healthy diet, which is different from
the healthy eating recommendations given by Public Health England (Public Health
England, 2018).

e The highest increase in the prevalence of obesity among primary school children since the
National Child Measurement Programme was launched in 2006 was recorded between
2019720 and 2020/21 (NHS, 2021). To tackle childhood obesity, the Government could

explore imposing an advertising ban on food products that are high in fat, salt and sugar.
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https://www.wwf.org.uk/sites/default/files/2022-06/future_of_feed_full_report.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/742746/A_quick_guide_to_govt_healthy_eating_update.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/742746/A_quick_guide_to_govt_healthy_eating_update.pdf

The current government’s decision to delay the ban on TV and online junk food advertising
until 2025 will put child health at risk (Obesity Health Alliance, 2022).

An introduction of fiscal incentives could help improve the affordability of plant-based
diets. For example, redirecting agricultural subsidies towards sustainable farming practices
may incentivise British farmers to boost home-grown fruit and vegetable production,
which would reduce dependency on imported foods, thereby increasing resilience to global
shocks along the food supply chain. Similarly, consumption subsidies for fruit and
vegetables could be rolled out to increase the intake of healthy and nutritious food.
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