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Changing climates are beginning to outpace some components of our food systems.
Risk assessments need to account for these rates of change. Assessing risk
transmission mechanisms across sectors and international boundaries and
coordinating policies across government are key steps in addressing this challenge.

Changing climates are projected to result in novel conditions that challenge our ability to
adapt. Change is already beginning to outpace the process of breeding crops and having
them used by farmers!. The rate of change may begin to outpace other components of food
systems. We already know that, without mitigation, current rates of change will
significantly affect populations across the planet?. Keeping pace with risks in changing
climates requires research and policy to have sufficient lead time to scan for and act on
specific future risks.

National-level assessments of climate change impacts and adaptation options seek to
identify gaps between current policy and the policies needed to minimize risk. By definition
these national assessments focus on national territory, populations and economic sectors.
But national assessments have major blind spots concerning the interaction and
amplification of risks and their international dimensions: how do impacts elsewhere
feedback to affect the domestic economy and territory? The US Third National Climate
Assessment3 highlighted the cross-border risks for neighbouring countries with shared
water resources. The UK’s recent Climate Change Risk Assessment (CCRA2017)# sought for
the first time to systematically assess the risks posed by climate change globally to the UK.

Two cross-border risks emerge from CCRA2017 as requiring urgent policy action. First
weather-related shocks to international agricultural production and food supply chains
can, through in interaction with multiple other factors, result in food price spikes and
reduced access to food for vulnerable groups. Changes in food production and agricultural
market instability affect rural economies, food consumers and the fundamental economic
geography of every nation.

Second, emerging risks from climate-related displacements of populations affect all
countries, even those remote from the risks themselves. Weather-related disasters
generate involuntary displacement that is usually localized and temporary and does not
lead to international migration flows. Yet more than 20 million people are affected or


http://orcid.org/0000-0003-4244-2854

displaced by weather-related disasters annually and the human costs cascade across
countries through demands for humanitarian aid, adaptation support, and economic
disruption, estimated at $150-200 billion annually.

Transboundary risks are the products of borders and geography: risks are transmitted
from one region to another through systematic environmental processes such as
downwind movement of air pollution, flows of water and fluctuating resources such as
fisheries. The mechanisms of transmission of risk also have multiple direct and indirect
pathways and cascade through complex socioeconomic-ecological systems . Hence
transmission may come through a wide array of mechanisms: flows of material, flows of
people, and economic and trade linkages’. Further, risks may themselves be amplified by
government or societal responses to them®.

Trade interdependence can be one such amplification mechanism, creating risks as well as
benefits. The liberalisation of global trade in the past three decades has led to a range of
consequences, depending on comparative advantage. Where a country has an advantage
from natural endowments, or labour availability, production can be more efficient. Seventy
four percent of global calorie production come from wheat, rice, maize, sugar, barley, soy,
palm, and potato, where the production is geographically concentrated in a small number
of countries®. Virtually every country is dependent on food trade for its local food security
and international commodity market affects local market prices, making disruption to food
trade a systemic risk with global impacts. When agricultural commodity markets are
stable, reliance on trade can lead to resilience; but if markets are unstable - through
climate impacts on a few breadbasket areas - the result may be reduced resilience. Hence
there is emerging recognition that concentration of production enhances climate risks.10

Market instability can arise from multiple sources. Climate extremes can cause supply
shortfalls and disruptions to important trade routes (e.g. the Suez Canal) and ports. These
impacts can interact with changes in global stockholdings as well as with policy from other
domains such as energy!!l. Further, policies implemented to protect national interests risk
promoting global trade instability. For example, in 2010 India imposed restrictions on rice
exports, even though wheat production was impacted by drought in Eastern Europe,
driving a rice price spike with impacts across Asia. Thus global connectivity and network
asymmetry mean that poor policy responses can exacerbate supply disruptions in a single
important location to create global impacts.1?2 In 2011 a similar process translated
production shortfalls into price volatility via export bans13 with the result that millions of
people were pushed into poverty.

The multiple pathways of interaction and response demonstrate a fundamental
interconnectedness of both climatic and non-climatic risks. Some risks are amplified by
borders and the sum of aggregated risks can be significant even if any single risk is
relatively minor. Risks can become political crises if they involve sudden onset, affect a
large number of people and have significant short term impacts on those populations!! Fig.
1 illustrates the interactions identified by CCRA2017. The processes towards the left of the
figure are related to shocks; longer-term chronic issues are towards the right.



CCRA2017 highlighted supply chain interruption and displacement of populations as the
two requiring action immediately. Risk assessments for other countries may well highlight
other areas, depending on the evidence for international-to-domestic risk transmission
(e.g. extent of exposure to global markets) and the ability of existing policy to deal with the
risks (e.g. health infrastructure, agricultural policy).
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Figure 1. Risks derived from an analysis of international and domestic dimensions of
climate change, based on 4 and 12 Blue indicates food system processes; orange indicates
health; black shows trans-border issues.

Some transmission mechanisms are critically dependant on unpredictable elements. For
example, long term climate-induced changes in the global pattern of land use suitability
send price signals that result in unsustainable intensification of land, with the risk of
degrading land further. This in turn risks inducing pressure on the food system and
reducing its resilience, as well as enhancing climate risks through increasing sectoral
emissions. With different comparative advantages the same price signal could simply
result in increasing reliance on food imports for any country. Decreased affordability of
food, especially for vulnerable groups, can result from short-term food shocks as well as
these longer-term changes. The resulting risks to health and nutrition can themselves be
compounded by interactions, for example between the natural and built environments
resulting in increased risk of plant and animal disease.*

The fact that significant risks can result from interactions between individual risks of lower
magnitude implies a need for systemic resilience which in turn implies coordination of
policies. Agriculture, environment, health, trade, food standards and foreign policy are just
some of the policy areas that require co-ordination to mitigate risk amplification. For



example, responses to food price volatility have impacts on food security, health, economic
growth, trade relations, the environment and conflict risk.

Coordinated policies are not easy to design since they involve multiple government
departments with different domains and remits. Further, it is not always clear what the
policy should look like. For example, in 2015, France introduced a policy to force
supermarkets to donate excess food to charity. This can be expected to improve food
security and reduces waste in the short term, but it may discourage development of longer-
term changes that could improve efficiency through waste reduction.

We are convinced that national-level risk assessments need to account for complex
transmission mechanisms across sectors and international boundaries. Without these
international dimensions, assessments and policy responses may significantly
underestimate the risks associated with climate change. The experience of the food, health
and disaster communities shows that responses require coordination of strategies across
policy domains, but also cooperation, trust in evidence, and trust between nations.
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