
KEY MESSAGES
 ■ Climate change is projected to cause significant regional 

shifts in agricultural production, potentially reduce pro-

ductivity, and increase the volatility of crop and livestock 

production.  

 ■ Trade allows countries to obtain nutritious foods at the 

lowest possible cost, and so will be a key component in 

any strategy to help countries to feed and nourish their 

populations. Trade can also promote more efficient use 

of natural resources and potentially reduce greenhouse 

gas (GHG) emissions. 

 ■ Food imports make up a growing share of low- and 

middle-income country food consumption.

 ■ Government implementation of mitigation and adap-

tation policies may effectively help address climate 

change, but concerns arise if those policies run counter 

to international trade rules. In particular, proposed 

measures such as carbon border adjustment measures 

and “climate-smart” agricultural policies could directly 

conflict with World Trade Organization (WTO) trade rules 

if they distort production and trade.

 ■ Climate-smart policies such as increasing agricultural 

productivity and reducing emission intensities through 

investments in R&D are minimally trade-distorting 

and one of the most effective ways to address climate 

change. 

 ■ Free and open trade should be seen as integral to 

any climate-smart agriculture strategy because, glob-

ally, it can lead to a more efficient use of resources and 

can help reduce GHG emissions from global agricul-

tural production.

 ■ To facilitate trade and help to meet global goals for resil-

ience and mitigation, countries should avoid policies 

and strategies that distort trade, and should pursue fur-

ther liberalization of agrifood trade through reductions 

in tariff and nontariff barriers, trade-distorting domestic 

support, and export subsidies and restrictions. 
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Climate change poses a major threat to the ambi-

tious global commitments to ending hunger and all 

forms of malnutrition by 2030, set out in the Agenda 

for Sustainable Development.1 Climate change is 

projected to cause significant regional shifts in agricul-

tural production, potentially reduce productivity, and 

increase the volatility of crop and livestock produc-

tion. Reducing malnutrition and hunger in this context 

will require a concerted effort to help producers adapt 

to adverse climate outcomes, adopt climate-smart 

agricultural practices, and mitigate the substantial con-

tribution of agriculture to climate change. 

International trade allows countries to obtain nutri-

tious food at the lowest possible cost, and so will 

be a key component in any strategy to help coun-

tries feed and nourish their populations.2 Trade can 

also promote more efficient use of natural resources 

and potentially reduce greenhouse gas (GHG) emis-

sions. Over the past 25 years, imported foods have 

provided an increasingly large share of calories and 

nutrients consumed globally, as population growth 

has outstripped domestic supplies in some regions 

and productivity gains have allowed other regions to 

become major exporters. Those trends are expected 

to continue and arguably will accelerate as climate 

change affects global and regional agricultural pro-

ductivity and volatility.3 However, pressures from 

changing climate conditions and growing populations 

mean business-as-usual policies will not be enough. To 

further facilitate access to affordable, nutritious foods, 

progress is needed in reducing and repurposing 

trade-distorting support (see Chapter 2), improving 

market access, and addressing new issues, such as 

guarding against export disruptions and bans. 

Yet, trade draws criticism for its impacts on nutri-

tion. Growth in trade has included more trade in food 

products that are considered “less healthful” and are 

often blamed for rising obesity and poor nutrition.4 To 

address the adverse health effects of overconsumption 

of processed foods, some have advocated using trade 

policy measures such as tariffs, import bans, or label-

ing to limit imports.5 This ignores the fact that nutrition 

is most directly a consumption issue, and measures 

that target consumption directly, such as consumption 

taxes, are almost always better than trade measures for 

addressing these problems.6 

Similarly, trade has been criticized on environ-

mental grounds. For example, recent proposals by 
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Box 1 CARBON BORDER ADJUSTMENT MEASURES

Carbon border adjustment measures (CBAMs) would levy taxes on imports to account for the level of carbon emissions embodied 
in the imported good. When applied only to imports, CBAMs may violate WTO national treatment principles if foreign and domestic 
producers are treated differently. Unequal treatment can distort prices of importables relative to exportables, create competitiveness 
concerns in export industries, generate economic waste, and likely create highly divisive trade conflicts and deterioration in the terms 
of trade for developing countries. A recent proposal has been made for a CBAM that would apply equal levies on domestic production 
and on imports by symmetrically rebating the carbon tax on exports in the manner of a VAT export rebate.a Such an approach could 
shift the base for carbon taxation from output to consumption and intermediate input use, and thus potentially lower the cost of 
achieving reductions in emissions.

the European Union, Canada, and by some propo-

nents in the United States would implement carbon 

border adjustment measures (CBAMs) to help reduce 

GHG emissions (Box 1). These would require that 

carbon-intensive imports incur either carbon charges 

or a carbon-based tariff.7 CBAMs aim to deter carbon 

“leakage” — for example, if firms shift carbon-intensive 

production to countries that do not tax GHG emis-

sions (or tax at a low rate) and then export the goods to 

countries that regulate those emissions, CBAMs could 

level the playing field and help reduce emissions.

Other proposals would repurpose domestic sup-

port to promote climate-smart or nutrition-smart 

agricultural practices that would reduce GHG emis-

sions, sequester carbon, or promote production of 

nutritious foods. Depending on how such policies 

are implemented, these measures could distort trade 

and potentially conflict with existing trade rules under 

the World Trade Organization (WTO). This concern 

has led some to question whether WTO trading rules 

should be modified to allow policies to take health- or 

climate-related outcomes into account.8   

GROWING IMPORTANCE OF 
AGRIFOOD IMPORTS

Trade in agricultural products has more than tripled 

in value and almost doubled in volume since 2000 

(Figure 1). This growth has been driven, in part, by 

increased demand for red meat, dairy, and poultry 

products, particularly in developing countries, and by 

increases in nonfood uses of cereals, particularly for 

biofuels.9 Remarkably, despite the disruption of global 

supply chains caused by the COVID-19 pandemic, agri-

cultural trade volume declined by only 2 percent in 

2020, while trade volumes in energy-related goods fell 

by 3 percent and manufacturing goods by 6 percent.10 

Import penetration (that is, imports as a percent of 

global consumption) has increased for many agricul-

tural products in recent decades (Table 1). In 2020/21, 

wheat imports accounted for about one-quarter 

of total global consumption, up from 17 percent in 

1995/96. For rice, the import share more than doubled, 

from 4 percent of consumption in 1995/95 to 9 percent 

in 2020/21, and soybean imports rose from 25 percent 

of total consumption in 1995/96 to 45 percent today. 

Among meat products, only chicken imports have 

remained flat as a share of consumption; however, 

import volumes increased substantially, as global 

chicken consumption more than doubled over the past 

25 years.11  

Import penetration rates for dairy products such 

as cheese and butter are down substantially from 

1995/96 levels. This reflects the removal of distor-

tionary subsidies by large dairy exporters like the 

European Union and United States in response to new 

WTO disciplines on export subsidies. (The United 

States and European Union had relied on export sub-

sidies to dispose of surplus dairy commodities that 

built up because of their domestic support policies.)12 

In contrast, whole and skimmed milk powder imports 

have risen in recent years, as use of imported pro-

tein concentrates has become increasingly common 
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in food manufacturing and for reconstitution into liq-

uid milk.

At the regional and country levels, cereal imports 

have grown as a share of consumption (import depen-

dency) since 1999–2001 in many areas where food 

insecurity is high, such as Africa south of the Sahara 

(Table 2). Population growth, income growth, urban-

ization, and changes in consumer preferences have 

increased demand for wheat, maize, and rice, often 

outpacing productivity gains for locally produced 

cereals and driving up imports. Cereal imports in 

North Africa, the Caribbean, and West Asia now 

account for half or more of their total cereal consump-

tion. While these imports address food needs, the 

carbon footprint of some imports, such as rice and 

livestock products, can be large (see Chapter 2). For 

example, rice imports for Africa south of the Sahara 

Figure 1 Growth of world trade, 2000–2020

Source: Data from World Trade Organization, World Trade Statistical Review 2021 (Geneva: 2021).

TABle 1 Global import penetration by commodity (imports as percent of consumption)

COMMODITY 1995/96 2000/01 2005/06 2010/11 2015/16 2020/21

Maize 12 11 12 11 13 16

Rice 4 6 7 8 9 9

Wheat 17 18 18 22 24 25

Soybeans 25 31 30 36 42 45

Vegetable oil 34 33 39 41 41 40

Sugar 29 31 32 31 32 31

Beef and veal 10 11 12 12 13 17

Chicken 10 8 9 10 10 10

Swine 4 4 5 6 7 11

Butter 18 6 6 3 3 5

Cheese 21 7 8 7 6 8

Milk powder 47 29 25 27 28 36

Source: Data from US Department of Agriculture, Foreign Agricultural Service, PSD Online. 
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have grown by about 4 percent annually since 2000, 

with deleterious impacts on GHG emissions.

Exporting regions show negative import depen-

dencies. Some major cereal-producing regions such 

as South America and Europe (including Russia and 

Ukraine) have seen large increases in exports relative 

to domestic consumption since 1995/96, while cereal 

exports from other areas including North America, 

though large, have declined relative to the growth in 

domestic consumption.13  

Trading patterns have shifted over the past 25 years 

as well. Developing countries have become increas-

ingly important suppliers and consumers in world 

markets, and now account for about 40 percent of 

world food trade (Figure 2). South–South trade (not 

shown) alone accounts for over 20 percent of world 

food trade.14

Trade in processed agricultural products has 

grown along with agricultural trade, more than tripling 

between 2000 and 2012 before leveling off (Figure 3). 

Processed products also increased as a share of total 

agricultural exports, from 42 percent in 2000 to over 

46 percent by 2007. The subsequent drop in this share 

reflects a relative drop in prices, rather than a drop 

in total volume of processed-product trade. Since 

2013, the share by value has recovered, approach-

ing 46 percent again by 2018. Table 3 provides a 

breakdown of the processed-product trade. In terms 

of (un)healthy diets, it is important to note the high 

rates of growth in snack foods (annual growth rate of 

8.2 percent), fats and oils (9.0 percent per year), and 

syrups and sweeteners (8.1 percent per year). 

TABle 2 Cereal import dependency by region 
(percent of cereal consumption from imports)

REGION 1999–2001 2011–2013 2016–2018

Eastern Africa 13.2 14.8 16.2

Middle Africa 33.9 37.1 31.5

Northern Africa 47.9 47.5 52.4

Southern Africa 9.5 10.4 20.4

Western Africa 17.8 22.6 23.9

North America −36.0 −23.8 −27.5

Europe −6.0 −16.1 −29.3

Central America 36.3 33.9 36.7

Caribbean 77.1 74.2 70.3

South America −4.0 −25.2 −27.4

Central Asia −21.0 −18.7 −24.1

Eastern Asia 9.7 10.5 9.3

Southern Asia 4.0 −2.3 1.0

Southeastern Asia 4.4 5.8 6.2

Western Asia 39.1 49.3 49.2

Australia and  
New Zealand −181.6 −187.6 −154.0

Source: Data from FAOSTAT, https://www.fao.org/faostat/en/#data

Figure 2 Developing countries’ share of world food trade, 1995–2019 

Source: Data from World Trade Organization, World Trade Statistical Review 2021 (Geneva: 2021).
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Figure 3 Growth in global trade in processed agricultural products, 2000–2018  

Source: Data from UNCTAD Stat 2021.

TABle 3 Trade in processed food products (US$ billions)

ITEM 2000 2005 2010 2015 2018

Processed Agricultural Food Total 172.6 299.2 484.2 590.5 623.6

Alcoholic Beverages 29.0 45.8 63.9 74.7 85.7

Food Preparations & Ingredients 17.9 32.3 51.3 69.2 76.5

Processed/Prepared Dairy Products 23.5 38.4 58.3 64.0 76.3

Non-Alcoholic Beverages 16.1 28.0 44.6 58.0 59.5

Chocolate and Confectionery 13.0 23.3 38.2 47.3 48.5

Snack Foods 10.5 19.9 30.0 39.6 43.9

Fats & Oils 17.6 35.7 75.4 80.6 82.4

Processed Vegetables & Pulses 11.9 19.0 29.9 36.8 31.0

Prepared/Preserved Meats 8.5 15.6 24.0 27.8 28.7

Pasta & Processed Cereals 4.7 8.7 13.5 16.3 16.2

Canned, Dried & Frozen Fruit 5.4 8.3 13.0 18.8 17.2

Condiments, Sauces, Jams & Jellies 3.8 6.9 11.2 14.5 14.9

Dog & Cat Food 3.4 5.6 8.8 11.5 13.4

Spices 2.8 3.2 6.5 10.8 6.8

Baby Food 1.6 2.8 5.7 9.0 11.9

Syrups & Sweeteners 1.8 3.5 6.8 8.0 7.2

Soups 1.0 1.5 2.1 2.5 2.4

Processed Egg Products 0.3 0.5 0.8 1.2 1.2

Source: Data from UNCTAD 2021.
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IMPEDIMENTS TO TRADE

The WTO Agreement on Agriculture (AoA), which 

entered into force in 1995, provided disciplines in the 

areas of market access, domestic support, and export 

competition.15 Yet, despite those reforms and the sub-

sequent growth in agricultural trade, significant trade 

barriers remain in the form of: 1) tariff and nontariff 

border measures that affect market access (including 

export restrictions); 2) domestic subsidies that distort 

production and trade; and 3) export subsidies, includ-

ing export credits and other concessional sales. 

MARKET ACCESS
Agricultural tariff rates remain high for certain prod-

uct groups. For WTO members, the simple average 

bound tariff rate (that is, the maximum permitted 

rate) for agricultural products is over 50 percent.16  

However, applied (actual) tariff rates are generally 

much lower, in part because countries aim to keep 

food prices low.17 Table 4 shows the average applied 

most-favored-nation (MFN) tariff rates for selected 

food product groups in the United States, European 

Union, Brazil, China, and India. In general, applied tar-

iffs are higher for dairy, meat, and sugar products and 

lower for bulk products like cereals and oilseeds. As 

most poor families in developing countries are net pur-

chasers of food,18 lower tariffs and increased market 

access would likely improve the nutritional status of 

both rural and urban food-insecure households.19 In 

addition, increased market access through lower bor-

der measures could reduce GHG emissions, according 

to recent analysis, if meat and dairy production shift to 

more GHG-efficient regions (that is, where GHG emis-

sions per unit of meat or milk output are lower).20 

In addition to explicit tariffs on goods, there are 

numerous nontariff barriers (NTBs), such as sanitary 

and phytosanitary restrictions, regulations on product 

packaging, and more recently, public and private stan-

dards that impose labeling and product certification 

requirements.21 For example, some countries have 

required labeling to address nutritional and environ-

mental concerns. While standards and other NTBs can 

serve useful roles, such as providing information or 

ensuring product integrity, they can also impose costs 

on food manufacturers that could raise consumer 

prices. And if applied in a discriminatory fashion (for 

example, on imports but not on domestic production), 

they risk violating WTO rules. 

Moreover, using tariffs on foreign supplies of 

products considered unhealthy or environmentally 

damaging may decrease imports. But by providing 

implicit protection to domestic suppliers, such tar-

iffs may increase domestic production, thus defeating 

the aim of the policy. An excise tax targeted at domes-

tic sales of the good is preferable, because it should 

reduce all consumption of that good, not just imports, 

and is consistent with WTO rules.22 Measures such as 

quantitative restrictions and trade standards can have 

more direct effects on food availability but need to be 

based on scientifically valid safety concerns and be 

nondiscriminatory and consistent with WTO rules.

Concerns about discriminatory practices also arise 

around the CBAMs being discussed in the European 

Union, Canada, the United States, and elsewhere.23  

Currently, there is little agreement on standards for 

CBAMs (for example, measuring GHG emission coef-

ficients based on production practices). Further, a 

proliferation of different sets of standards among 

major trading partners risks creating a “spaghetti 

TABle 4 Average applied most-favored-nation tariff rate, selected food product groups (percent ad valorem equivalent)

MEMBER Animal 
products Dairy Fruits & 

vegetables
Cereals & 
products

Oilseeds & 
products Sugar Fish

USA 2.3 18.4 4.6 3.1 7.2 13.8 0.7

EU 15.6 37.1 10.6 13.7 5.3 24.5 11.6

Brazil 8.3 18.3 9.7 10.7 7.9 16.5 10.3

China 13.2 12.3 12.2 19.5 10.9 28.7 7.2

India 30.8 35.7 30.2 32.9 33.9 50.9 29.9

Source: Data from World Tariff Profiles 2021 (WTO, ITC, and UNCTAD). 
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bowl” of competing trade rules that increase trans-

action costs for businesses through variable tariffs, 

complicated rules of origin, and various business 

requirements.24 For example, recent regulations put 

forward by the European Commission would prohibit 

imports of some agricultural products, such as soy, 

beef, palm oil, cocoa, and coffee, if they are shown 

to contribute to deforestation.25 Smaller develop-

ing countries may be forced to choose among major 

trading partners or risk being left further behind, as 

they do not have the capacity to meet multiple sets 

of standards.

DOMESTIC SUPPORT
Trade-distorting domestic support is another imped-

iment to eliminating hunger and malnutrition by 

2030, and the funds could be better used for both 

nutrition and climate goals. Under the AoA, trade 

distorting domestic support for WTO members was 

capped and reduced, and members were encour-

aged to shift domestic support measures to minimally 

production- and trade-distorting programs (so-called 

green box measures). By 2008, producer support 

among OECD members (as measured as a percent-

age of the value of production) had fallen by almost 

50 percent from 1986–1988 levels, and many coun-

tries had shifted producer support away from highly 

distorting forms, such as market price support, to less 

distorting programs that do not link support to out-

puts or input usage (see Chapter 2) (Figure 4).

Unfortunately, policy reforms in OECD countries 

have largely stagnated since 2008, and farm support 

has risen in recent years as countries have recoupled 

policies to production and prices or have provided 

supplemental support when farm incomes have fallen 

(for example, due to the adverse impacts from the 

COVID-19 pandemic).26 Moreover, domestic support 

levels have been rising among the large emerging 

economies, including India and China.  

Not only does domestic support potentially dis-

tort production and trade, it also can have deleterious 

impacts on the environment, climate, and nutrition. 

Recent studies have examined the impacts of remov-

ing agricultural support (including border measures) 

and found that elimination of agricultural support does 

reduce GHG emissions, but the reductions are small 

(less than 2 percent).27 Moreover, the past 25 years of 

WTO negotiating history suggest that elimination of 

agricultural support is highly unlikely and, if not offset 

Figure 4 Producer support as percentage of the value of agricultural production, 1986–2020

Source: Data from UNCTAD Stat 2021.
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by less distortionary forms of support, could have a 

deleterious impact on nutrition.28  

While eliminating agricultural support would likely 

do little to protect the climate, many believe that 

repurposing agricultural support toward development 

and adoption of climate-smart agricultural practices 

would contribute to global climate goals of sustain-

ability, resilience, and reducing GHG emissions (see 

Chapter 2). 

EXPORT COMPETITION
Lastly, as we saw during the price spikes of 2007/08 

and 2010/11 and more recently during the COVID-19 

pandemic, countries sometimes try to buffer the 

impact of global price shocks on domestic markets by 

restricting exports.29 Such export restrictions exacer-

bate world price volatility by shorting world supplies, 

which then encourages other exporting countries to 

follow suit with their own restrictions.30 This in turn 

can lead to market-disruptive behavior (preemptory 

purchases, hoarding, or tactical tariff and consump-

tion tax reductions) on the part of net food importers, 

further increasing world prices. With production vol-

atility apt to increase because of climate change, 

countries will be more likely to impose export restric-

tions if WTO disciplines are not established to prevent 

such responses. Despite agreement by G20 members 

in 2011 not to impose export restrictions on human-

itarian food aid being procured by the World Food 

Programme,31 efforts to expand this agreement to the 

entire WTO membership have failed.32 

PROMOTING POLICIES THAT 
FACILITATE, NOT IMPEDE, TRADE

Since the groundbreaking achievements of the AoA, 

subsequent reform efforts have largely stalled in 

the WTO. Little progress has been made in increas-

ing market access for agricultural products, reining in 

domestic support, or ending export restrictions. As 

countries commit to reducing GHG emissions, adopt-

ing sustainable agricultural practices, and promoting 

positive nutrition outcomes, the multilateral system 

may be further challenged to square domestic and 

international policy goals with the WTO’s overarching 

goal of trade liberalization.

The following actions by WTO members could 

facilitate trade and help meet the goals of eliminating 

hunger and malnutrition while addressing the chal-

lenges of climate change.

reduce Tariff and nonTariff BarrierS. While sub-

stantial gains have been made in expanding market 

access through preferential trade agreements, many 

poorer developing countries remain outside of those 

agreements and have thus suffered from trade diver-

sion and loss of competitiveness. To the extent that 

bilateral and regional trade agreements can remain 

open to new entrants, the door is also open for fur-

ther plurilateralization and, ultimately, integration into 

the multilateral system. Increased market access facil-

itates both the exports and imports of food-insecure 

countries, which can mitigate the impacts on food 

security of increased production variability caused by 

climate change.

enSure ThaT STandardS are applied equiTaBly and 
are Science-BaSed. With the potential proliferation of 

border measures aimed at achieving climate or nutri-

tion outcomes, these measures must be implemented 

in a way that does not discriminate arbitrarily against 

or among foreign suppliers. For example, the Codex 

Alimentarius Commission, established by the Food 

and Agriculture Organization (FAO) and World Health 

Organization (WHO) in 1963, develops harmonized 

international food standards, guidelines, and codes of 

practice to protect the health of consumers and ensure 

fair practices in food trade. The Codex Alimentarius is 

well recognized and integrated into the WTO Sanitary 

and Phytosanitary Agreement. Establishing a similar 

set of standards for border measures (such as CBAMs 

or product labeling) — based on scientific research on 

GHG emissions and agricultural production practices — 

could ensure that border measures contribute to GHG 

reductions without reducing food security.

reduce and repurpoSe harmful domeSTic Sup-
porT. Domestic support levels have declined 

significantly since 1995 but they remain high. 

Capping all trade-distorting domestic support at 

current applied levels would make it more difficult 

for countries to backtrack on reforms. To the extent 

possible, efforts should be made to encourage 
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the repurposing of subsidies to provide more pub-

lic goods that would support climate resilience and 

mitigation, such as investments in R&D to increase 

GHG-efficiency and other minimally trade-distorting 

climate-smart policies.

encourage climaTe-SmarT policieS ThaT reduce 
ghg emiSSionS BuT do noT diSTorT Trade. 
Climate-smart agriculture is an important tool to miti-

gate agriculture’s contribution to GHG emissions and 

help producers and communities better adapt to the 

new conditions brought on by climate change. Further, 

free and open trade should be seen as integral to any 

climate-smart strategy because, globally, it can lead 

to a more efficient use of resources that helps reduce 

GHG emissions from global agricultural production. 

Thus, on a climate-smart basis, efforts at further liber-

alization of agrifood trade through reductions in tariff 

and nontariff barriers, trade-distorting domestic sup-

port, and export subsidies and restrictions should be 

vigorously pursued.

promoTe climaTe miTigaTion STraTegieS ThaT do 
noT impede Trade. Export restrictions are a poor 

strategy for global climate adaptation or mitiga-

tion. In times of high prices and crop shortfalls, which 

may be caused by climate conditions, export restric-

tions can significantly exacerbate food price volatility 

and undermine confidence in the world trading sys-

tem. Despite recent experiences, little consensus has 

emerged on how to discipline export restrictions. A 

modest step would be to adopt language from the 

G20 Action Plan on Food Price Volatility and Agriculture 

that would prohibit export restrictions on humanitarian 

food aid procured by the World Food Programme.33 

Stronger measures would prohibit restrictions on 

exports to poor, net-food-importing countries, as 

those countries are most vulnerable to the impacts of 

climate change and related crises.34 

With 2030 less than eight years away, meeting the goal 

of eliminating hunger and malnutrition presents a for-

midable challenge, one that demands renewed efforts 

to increase productivity and incomes to bring billions 

out of poverty. Trade has played a central and growing 

role in supplying consumers with needed calories and 

nutrients as regions have benefited from increased 

imports. As the impacts of climate change on pro-

ductivity will be highly variable and uneven across 

regions,35 trade is expected to continue expanding 

and become more important for ensuring a supply 

of nutritious food, particularly for low-income coun-

tries. Without this expansion, low-income countries will 

face higher food costs and far more households are 

likely to be food insecure as climate-related disrup-

tions become more common. Promoting climate-smart 

policies that are minimally trade-distorting can help 

reduce GHG emissions without penalizing foreign sup-

pliers of important food products, particularly those in 

developing countries.

TRADE AND CLIMATE CHANGE: THE ROLE OF REFORMS IN ENSURING FOOD SECURITY AND SUSTAINABILITY  37




