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Abstract

The United Kingdom (UK) is an important regional agricultural producer with historical promi-
nence in the global agri-food trade. Agriculture covers more than two-thirds of UK land, and top
agricultural goods produced include animal products (beef, pork, lamb, poultry, and dairy) and
grain (wheat, barley, and oats). Agri-food represents the largest manufacturing sector in the UK,
which is known for specialty products. Over recent decades, the UK’s membership in the European
Union (EU) mostly defined the country’s agri-food production and trade policies. After leaving the
EU through Brexit, the UK is responsible for constructing agricultural policy and negotiating trade
agreements. This report explores trends in UK agricultural production and trade and considers the
historical UK-EU coupling and potential shifts in agri-food trade patterns post-Brexit.
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What Is the Issue?

Brexit, the United Kingdom’s (UK) departure from the European Union (EU), T i e G kP sk
fundamentally changed the relationship between the UK and EU, leading to
divergences in agricultural and trade policies. Almost five decades of membership [
in the EU helped shape UK agricultural production and trade policy. Post-Brexit, f§
the UK’s devolved approach to agricultural policy, after nearly a half-century of
participation in the EU Common Agricultural Policy (CAP), means that each
national administration (England, Northern Ireland, Scotland, and Wales) is
responsible for its own agricultural policy framework and any ramifications for
changes in agricultural production. Divergences between the four nations existed
under the CAP; however, the absence of the EU’s overarching framework has
meaningful implications for the UK’s post-Brexit agricultural policies. Trade
agreements (TAs), on the other hand, are negotiated at the UK level by His Majesty’s Government (HMG). Recent
and ongoing trade negotiations indicate that the UK has begun to set terms directly with trade partners, though
initially, the majority of TAs are EU agreements rolled over by the UK and various trading partners. Market issues
that alter trade patterns, such as the border between the Republic of Ireland and Northern Ireland and the associated
Northern Ireland Protocol, have affected trade between the UK and EU. In addition, Brexit has led to opportunities
to expand UK trade relationships with non-EU partners.

What Did the Study Find?

The UK left the EU in 2020, which led to changes in the UK’s agricultural production and trade policy. National
agricultural policies are set by each of the devolved administrations of England, Northern Ireland, Scotland, and
Wales, while trade policy is determined by HMG. Highlights from this report include:

* At the national level, differences in agricultural policy development (Northern Ireland, Scotland, and Wales)
and/or implementation (England) range from continuation to the phasing out of EU-style programs and
payments.

* Attention to the relationship between the agri-food sector and the environment is a shared feature of each
national plan.

ERS is a primary source of economic research and analysis from the U.S. Department of Agriculture, providing timely
information on economic and policy issues related to agriculture, food, the environment, and rural America.

www.ers.usda.gov




* Agricultural research and development (R&D) investment and productivity growth is another shared policy
aim. Historical investment trends led to a slowdown in associated productivity trends during the last decade.
Relative to other European countries, UK agricultural productivity growth moved from the top quarter to
the bottom quarter over this period.

* The UK negotiated TAs before and after Brexit, with the primary trend being the rollover of EU TAs (36
agreements representing 63 countries). Multiple new TAs were finalized with key partners (such as Australia
and New Zealand), and additional trade talks continue with other possible partners, including the UK’s ap-
plication to the Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP).

¢ The EU-UK Trade and Cooperation Agreement (TCA) incorporates some previous aspects of the customs
union! and is reviewed every 5 years. Phase-in of the TCA by the EU was completed in January 2022, while
the transition grace period for the UK was extended through 2023.

¢ The TCA eliminates tariffs on EU and UK produced goods, allowing for mostly free trade with few excep-
tions. These include rules of origin that require tariffs on some processed goods entering the EU from the
UK (and vice-versa), as well as additional regulatory hurdles and nontariff trade barriers that present chal-
lenges to EU-UK agri-food trade, such as Scottish seed potatoes that cannot be exported to the EU or
Northern Ireland because of the Agreement on the Application of Sanitary and Phytosanitary Measures (SPS
Agreement) rules related to pest and disease issues.

* Accounting for agricultural and related products (e.g., forest products), the United States is the second larg-
est UK trade partner and has maintained a trade surplus with the UK every year since 2000. Over the period
from 2010-20, UK demand for U.S. forest products used in construction and power generation (e.g., pri-
marily wood pellets, assembled casks, and hardwood lumber) increased on average by 17.7 percent annually.

*  Opverall, the UK is a net importer of agricultural goods, mainly from the EU, while China is the UK’s third
largest agri-food trade partner and experienced the greatest growth over the 5-year period of 2016-21, with
frozen fish, prepared foods, and frozen vegetables as the top agri-food UK imports. However, China remains
well below the EU and United States for exports to the UK.

How Was the Study Conducted?

This report draws on the following sources: (1) UK demographic, agricultural production, and trade data; (2) the
USDA, Economic Research Service International Agricultural Productivity (IAP) data product; (3) UK trade agree-
ments; and (4) agricultural policy documentation from the devolved administrations (England, Northern Ireland,
Scotland, and Wales). Demographic and production data are available from the UK government and Eurostat. The
Trade Data Monitor was used to generate relevant trade data. IAP provides indexes of aggregate agricultural inputs, out-
puts, and productivity. Descriptions of UK trade agreements and agricultural policy documentation from the devolved
administrations are based on publicly available documentation.

! Under the European Union Customs Union (EUCU), there are no tariffs or other trade restrictions between members. In addition, the
European Commission negotiates international trade deals on behalf of EUCU members.

www.ers.usda.gov



United Kingdom Agricultural Production
and Trade Policy Post-Brexit

Introduction

Agriculture and the broader agri-food sector are essential to the United Kingdom’s (UK) economy. The UK

is an important regional agricultural producer in the northern Atlantic Ocean with historical preeminence in
global agri-food trade. Departure from the European Union (EU), known as Brexit, has significant implica-
tions for UK agricultural production and trade. Agriculture is central to the UK’s relationship with the EU
and has been a focus from UK’s entry into the EU? to their active role in the EU Common Agricultural Policy
(CAP) and during Brexit negotiations. Furthermore, the costs and returns from EU membership are closely
tied to the CAP, which comprised about 40 percent of the EU budget in 2016 at the time of the UK’s Brexit
vote. Post-Brexit, the UK has taken control of its agricultural production and trade policy for the first time in
nearly 50 years, though the country remains bound by existing international agreements. These developments
raise questions about the future of the UK’s agricultural sector. First, how will the replacement of the CAP
address the multifunctionality of sectoral aims (e.g., farm viability and the environment)? Second, how will
agri-food markets (producers and consumers) be affected by UK trade agreements?

Addressing these questions begins with establishing the UK context, basic demographics, membership, and
departure from the EU, and an overview of trends in agricultural production and trade. A review of the
relevant strands of the literature on Brexit and agriculture offers further context and analysis. This includes
results from initial post-Brexit studies that document early effects on the agri-food sector, particularly for
trade. However, there remains significant uncertainty as principal post-Brexit policy details have yet to emerge,
and given the slow-moving nature of the sector, it could be years before the effects of Brexit on UK agriculture
are revealed. Thus, stated and potential developments—from short- to long-term—are reviewed in the context
of the evolution of Brexit over two extended periods: (1) the short-term aspect beginning with the lead up to
the UK’s departure from the EU in 2020 following the Brexit referendum in 2016, the concurrent Coronavi-
rus (COVID-19) pandemic, and attributing early observed trends to Brexit; and (2) the middle-to-long-term
view that considers the enactment of UK agricultural policy and trade agreements, and prospective shifts that
come from the reworking of the UK and EU relationship through Brexit. Going forward, the outlook broad-
ens to reflect this uncertainty for the future while contending with the basic realities of leaving the EU CAP
and single market® and of evolving trade relationships with non-EU partners—especially for the United States
and China, the next largest UK trade partners, as well as countries like Australia and New Zealand that have
negotiated post-Brexit trade agreements.

2 The UK joined the European Economic Community (EEC) that later became the EU.

3 The European Single Market enables the free movement of people, goods, capital, and services between EU member states, as well
as Iceland, Lichtenstein, Norway, and Switzerland, with certain exceptions. The European Union Customs Union specifically addresses
the free movement of goods between member states as a part of the European Single Market.
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The United Kingdom, European Union, and Brexit

The UK is the third largest economy in Europe, following Germany and France. From 2007 to 2021, UK
Gross Domestic Product (GDP) averaged $3.01 trillion and grew at an average rate of 0.27 percent per year
(USDA, ERS, 2022). In terms of geography, the UK comprises England, Northern Ireland, Scotland, and
Wales (figure 1). While the British Isles encompass over 6,000 islands, the island of Great Britain (England,
Scotland, and Wales) comprises over 90 percent of the UK’s land area and includes each of the nations except

4

Figure 1
Map of the United Kingdom (UK) with delineation of nations and capital cities

Belfast

Source: USDA, Economic Research Service.

4 Real GDP, 2015 base year; the 3-year average from 201517 is 1.55 percent, excluding 2020 and 2021 because of COVID-19.
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for Northern Ireland, which is located on the island of Ireland. The UK is known for its temperate climate,
characterized by warm summers and cool winters, moderated by warm Gulf Stream water and air currents
originating in the Caribbean. Despite the relatively high latitude, the Gulf Stream provides good growing con-
ditions for grain production in the form of barley and wheat, as well as pasture lands used in animal produc-
tion, with just over 70 percent of UK land used for agriculture. Also, the country’s extensive coastline (12th
longest in the world) and associated fisheries provide an important foodstuff to the region.

Opverall, 67.7 million people live in the UK, with the majority (84 percent) living in England and in urban
areas (89 percent). The average individual income is between $35,000 and $42,000 annually (table 1). Data
indicate that the UK population has a declining workforce with a growing proportion in retirement (ages 65
and over). By 2030, the share of the working age population is projected to shrink by 2 percent, while the
share of the population that is 65 and older will increase by more than 16 percent (OECD Stat, 2021). The
population has also shifted from rural to urban centers, a movement that has averaged close to 1 percent an-
nually from 2015 to 2020.

Concerns over the availability of agricultural labor have been created by urbanization and a shrinking workforce,
as well as a reliance on EU workers in the UK, especially in parts of the food and agriculture sectors (e.g., horti-
culture, butchers, haulage sector, and dairy) (House of Commons, 2022). While agriculture is a small contribu-
tor to the UK economy (less than 1 percent), broader agri-food production is the largest UK manufacturing sec-
tor (Petetin and Dobbs, 2022); UK food industry output

Table 1 was valued at $173 billion in 2021 (Vasquez-Nicholson,
United Kingdom demographics, 2020 2021). As of 2022, the combined effects of Brexit and
Population (total) 67195769 COVID-19 resulted in a shortage of about 500,000 work-
-, 15678174 ers in the agri-food sector, which employs an estimated
4.1 million people (UK House of Commons, 2022). A
Workforce 38,965,142
subset of this shortage is seasonal agricultural labor to
Elderly 12,552,453 .
U 6 . harvest crops, which has occurred at a greater rate than the
oan pereen broader sector, with an estimated 25 percent of labor needs
Rural 17 percent

met for the 2022 season and associated losses for fruit

GDP (growth rate by year) and vegetable growers estimated at more than $70 mil-

2L lh74ipercent lion (Vasquez-Nicholson, 2021; National Farmers’ Union,
2018 1.25 percent 2022). Also, about 80,000 EU seasonal farm workers enter
2019 1.43 percent the UK every year, and 67 percent of UK seasonal workers
2020 - 9.85 percent have previously come from Ukraine (Hill, 2022; Vasquez-
2021 7.44 percent Nicholson, 2021).
?fé‘é'gﬂ?' meeme $40,367 In addition to the UK’s reliance on EU labor and services,
England $40,820 the country is a large importer of agricultural and related
Northern Ireland $35,011 products, as domestic production accounts for 60 percent
Scotland $41353 of the food consumed in the UK (Vasquez-Nicholson,
Wales $37,010 2021). Strong trade linkages with the EU, from proximity,
Food cost (weekly st trade agteements, and prior membership (Customs Union
mean) : and Single Market), offer access to export markets for UK
At home $33.95 products and the bulk of UK agricultural imports that are
Away from home $17.68 not produced domestically (e.g., fresh fruit and vegetables).

Note: GDP = Gross Domestic Product

Source: USDA, Economic Research Service using
data from UK Department for Environmental Food
and Rural Affairs (Defra); UK Office for National
Statistics (ONS); and Organisation for Economic Co-
operation and Development (OECD).
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EU membership, the Common Agricultural Policy, and European Single Market

The UK is one of the earlier members of the EU, joining the initial six members of the European Economic
Community (EEC), along with Ireland and Denmark, during the first expansion in 1973. The EEC was estab-
lished by the Treaty of Paris in 1957 and has expanded seven times since its formation, with the bloc becoming
the EU in 1993 under the Maastricht Treaty and expanding to a maximum of 28 countries in 2013 with the ad-
dition of Croatia. Following the Brexit referendum in 2016, the UK formally seceded from the EU in 2020, the
first and only country to do so. Post-Brexit, the EU comprises 27 member states with an additional 10 nations
seeking membership (6 of these nations have achieved candidate status). Expansion over the last half century saw
the EU become a major agricultural producer and trader.

A principal goal of Brexit was for the UK to regain sovereignty to control its laws and regulations rather than de-
ferring a portion of that power to the EU (Murphy, 2021). At the same time, the conception of UK sovereignty
under EU membership evolved from accession in 1973 through the UK devolution settlement into constitu-
ent nations in 1999, which was embedded in EU membership (Keating, 2022). The capacity for governance by
the constituent nations functioning under the EU differs from a post-Brexit UK, where additional capabilities
are necessitated for the devolved administrations. For example, the UK relies on EU institutions in the form of
agri-food (CAP) and trade (Single Market) policies, whereby post-Brexit policies are enacted by the constituent
nations’ devolved administrations in the former case and by His Majesty’s Government (HMG) in the latter.
Thus, Brexit required the UK to develop capabilities to both effectively advocate for the needs of the constituent
nations in the UK government (e.g., trade policy), as well as at the level of the constituent nations to develop and
implement separate agri-food policies (Murphy, 2021; Keating, 2022).

Common Agricultural Policy

Establishment of the CAP in 1962 was a principal effort during the first 5 years of the EEC. The first version of
the CAP mainly addressed food security in member countries following World War II and associated food short-
ages. The CAP and agricultural trade are important factors in UK-EU relations, from prior to joining, accession
negotiations, as a member (including Brexit and EU-UK Trade and Cooperation Agreement (TCA)), and post-
Brexit. Through the first decade of its implementation, the CAP comprised about 90 percent of the EEC budget.
When the UK joined in 1973, the CAP share of the EEC budget exceeded 75 percent and remained greater than
50 percent until 2004 (EC, 2021a). In comparison with the broader EU economy, CAP expenditure is a small
proportion of EU GDD, less than 0.5 percent since 2000. The CAP share of GDP declined steadily to 0.34 per-
cent in 2021, at close to $60 billion or a third of EU budget expenditures (EC, 2021b). Despite being less than a
percent of the EU economy, the CAP share of the budget has made it central to EU negotiations.

Since its inception, the CAP has been reformed several times. The most recent version is “CAP 2023-27,” which
takes effect January 1, 2023. Through various iterations, the primary components (i.e., pillars) of the CAP have
been in place for more than two decades following the Agenda 2000 reforms (European Parliament, 2022). The
two-pillar framework of the CAP allocates support payments to farmers directly (Pillar I) or in receipt of public
goods, such as environmentally beneficial practices (Pillar II). Pillar I can be characterized as legacy CAP that
provides direct support to farmers. Current support mechanisms under Pillar I differ from early CAP, which pro-
vided coupled payments and export subsidies to EU producers, as well as greater funding relative to current levels
for agricultural research and development (R&D) to increase productivity. These early CAP mechanisms resulted
in highly intensive production and environmental degradation (Petetin and Dobbs, 2022). To mitigate these
effects, the CAP mostly decoupled payments from production and introduced greening programs to improve
the environmental footprint of EU agriculture. As part of the 1992 MacSharry reforms, this coincided with EU
accession to the World Trade Organization (WTO) and the removal of export subsidies.

Pillar II codified the greening of the CAP as a principal aim of EU agri-food policy while also providing funding

for rural development programs (RDDPs). Support for rural development, for example, and infrastructure invest-

ment (e.g., roads and broadband) could benefit farmers and the communities where they live. These investments
4
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aid the operationalization of innovative farm technologies such as record keeping and connectivity of on-farm
equipment. In this way, economic expansion (e.g., small business grants), social cohesion, and rural sustainability
are components of RDPs under Pillar II (Petetin and Dobbs, 2022). A central part of Pillar II is the development
of agri-environment schemes® (AESs) that provide payments to farmers in receipt of public goods in the form of
environmentally friendly practices. For example, setting aside land for habitat and buffer zones near environmen-
tally sensitive areas (e.g., wetlands and waterways) or adopting less intensive production systems, such as no-till,
which improve soil health, require fewer chemicals and fertilizers, increase organic matter (carbon sequestration),
and reduce erosion.

Cross-compliance of Pillars I and II is another feature of the CAP that was established to achieve environmental
aims. At least 30 percent of Pillar I support must be allocated in receipt of greening conditions under Pillar II.
Furthermore, EU member states have autonomy under Pillar II to identify and define the RDPs and AESs that
are best suited to their unique needs, subject to EU statutory management requirements (SMRs). Under CAP
2023-27, this autonomy has been further extended to Pillar I, whereby country-level CAP strategic plans are
developed, revised, and approved in consultation with the EU governing body. However, from the early 1990s to
the most recent CAP, environmental degradation has not been reversed, despite greening measures, cross-cutting,
and the ability of EU members to set their own priorities under Pillar IT (Petetin and Dobbs, 2022). To address
urgent environmental concerns, the European Commission (EC) introduced the Farm to Fork and Biodiversity
Strategies as part of the broader European Green Deal. Both strategies are separate from the CAP. However,
provisions in the strategies have raised concerns over agricultural input reductions that could lead to decreased
agricultural production, higher prices, and food insecurity, as well as barriers to agri-food trade with the EU in
the form of mirror clauses (Beckman et al., 2020; 2022).

The UK advocated for CAP reform beginning with the process of joining the EEC up until Brexit (Gravey,
2022). UK-supported reforms included the reduction of CAP spending as a proportion of the EU budget and
environmental provisions that began with environmentally sensitive areas (ESAs) under the EU Agricultural
Act of 1986, to greening in the early 1990s, and Pillar IT under Agenda 2000. Reflected in England’s post-
Brexit agricultural policy slogan, “public money for public goods,” is another argument made by the UK for
CAP reform; whereby “agriculture should be given support not because they farm, but because they provide
public goods” (Gravey, 2022). The goal of the UK was to reduce the share of CAP funding to Pillar I by
increasing support to Pillar II, which did not happen. However, autonomy over Pillar II and cross-compliance
with Pillar I effectively shifts some resources to environmental aims. Under CAD, the UK extended CAP
(Pillar II) autonomy to England, Northern Ireland, Scotland, and Wales (Petetin and Dobbs, 2022). Thus,
post-Brexit UK agricultural policy set by the devolved administrations is a continuation of precedent estab-
lished under the CAP? Over the 2-3 years immediately following Brexit, UK agricultural policy across all four
nations prioritized stability in the farm sector by maintaining prior support under CAP and EU standards.”

The Single Market, Agri-Food Standards, and the Ireland Border

Another characteristic of the EU is the free movement of goods and services between member states facilitated
by a Customs Union and Single Market. In the context of the agri-food sector, the 2002 EU General Food
Law defines rules and requirements for the Single Market. It applies to the production and movement of
agri-food products within the Single Market as well as EU trade policy and negotiations. Rules and standards
applied to agri-food trade policy can take a variety of forms, from being broadly defined as technical barri-

ers to trade (TBT) or nontariff measures (NTMs) to more specific cases of sanitary and phytosanitary (SPS)

> The term “scheme” is often used in the UK to denote a policy, program, or plan. As is the case for AES, this CAP component is
abbreviated through the remainder of the document, and/or the authors replace the term scheme with a suitable alternative where ap-
propriate.

6 Post-Brexit UK agricultural policy is detailed in the short-term outlook section of this report.

7 Continuation of CAP-style programs is detailed in the short-term UK agri-food policy and trade section.
5
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measures, such as maximum residue limits (MRLs) for agri-chemicals (e.g., pesticides). The Single Market
also employs tariff-rate quotas (TRQ)s) as a measure to control some of the flow of imports into the EU. The
adoption of such policies may be justified for a variety of reasons, such as to follow international agreements
(e.g., the WTO),® to minimize risk to agriculture from pests and diseases, or to follow established food safety
requirements. In the case of TRQ)s, a primary goal is to meet international agreements by opening the market
to outside goods while also retaining a level of protection for Single Market producers. The Single Market al-
lows for the unrestricted movement of goods, but members are required to abide by EU standards.

Despite Brexit, the UK remains bound by Single Market rules in some cases through the EU-UK TCA.? For
instance, UK agri-food products exported to the Single Market must meet EU rules and requirements, such as
production practices (e.g., animal welfare standards) and marketing (e.g., packaging and labeling). No longer
a member of the Single Market, the UK faces new restrictions to trade with the EU. To limit restrictions,
there is likely to be resistance in the UK to any move away from EU standards, especially regarding imports
of hormone-treated beef and poultry that have undergone pathogen reduction treatment (PRT).!? This is
especially relevant to alignment of SPS measures between the EU and UK as it relates to continued free trade
across the Irish border.

The UK also remains a partial member of the Single Market because of the Northern Ireland Protocol (NIP)
component of the TCA. To avoid a hard EU-UK land border on the island of Ireland,!! the NIP established a
special relationship between Northern Ireland and both the EU and UK. The NIP places conditions upon the
movement of goods to and from Northern Ireland to maintain the integrity of Single Market rules and regula-
tions, as well as some parameters on the development of Northern Ireland’s agricultural policy (Petetin and
Dobbs, 2022). In other words, Northern Ireland is subject to both UK and EU regulatory compliance (e.g.,
agricultural inspections at ports). In terms of EU compliance, the NIP introduced barriers to the internal
movement of UK goods between Great Britain and Northern Ireland; for example, Scottish seed potatoes are
banned by the EU, and by extension Northern Ireland, because of SPS measures.!? Under the NIP, Northern
Ireland continued to receive EU support (i.e., CAP) payments. The NIP should not hinder the development
of agricultural policy by Northern Ireland based on the autonomy recognized by both the EU under CAP
2023-27 and the UK approach to devolved national policies (Petetin and Dobbs, 2022).

8 Application of these measures to UK trade is in the later section on short-term UK agri-food policy and trade.
9 The EU-UK TCA is described in the later section of this report on short-term UK agri-food policy and trade.

10 Hormone and chemical uses in food production that have been banned in the EU include pork and beef produced with growth
hormone feed additives (e.g., ractopamine) and chicken dipped in a chlorinated solution to control for pathogens (i.e., pathogen reduc-
tion treatment (PRT)).

1 Upholding the 1998 Belfast and Good Friday Agreements was an aim of Brexit negotiations for both the UK and EU; these
agreements relied on the EU framework to facilitate an open border on the island of Ireland (Murphy, 2021).

12 Internal SPS requirements are implemented in some cases of high risk to domestic production. An example in the United States,
the movement of agricultural goods between Hawaii and other U.S. States that is monitored by USDA inspectors.
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UK Agricultural Production and Trade

Production Profile

Output

Annual UK agricultural output value was over $34 billion in 2020, with a 3-year average of $35 billion during
2018-20 (figure 2). The most recent data available for the national level (2018) indicates that England pro-
duces the most agricultural output ($26 billion), with a consistent share of around 75 percent of UK output
from 1995 to 2018 (figure 3). While Northern Ireland experienced growth in the share of UK agricultural
output over this same period, from 6.8 to 8.6 percent, Scotland’s and Wales’ proportions of overall UK output
remained stable over the period at 12 percent and 6 percent, respectively.

Table2 ) _ By area, agriculture comprises 71 percent of the total land

bD'Str'bUtz'?)';gf United Kingdom (UK) crops in the UK, with 25 percent of UK area allocated as arable
y area, land for crop production. At the national level, the propor-

Crop type rhe:::;ifg tion of land in agriculture is highest in Wales (85 percent)

and lowest in England (68 percent), with Scotland (70

Arable crops: 4,314
P percent) and Northern Ireland (75 percent) in between
Wheat 1,387 R
(Eurostat, 2022). However, for arable land, England’s pro-
Barley 1,388 L. ; .
. portion is the highest (37 percent), lowest in Scotland (10
Oilseed rape 380

percent), and Wales (12 percent) and Northern Ireland (14

Peas for harvesting dry and

field beans 233 percent) fall in-between. The contrast in agricultural land
Comn 228 versus arable land reflects the higher land use for animal
Oats 210 production (i.e., pasture) in Wales, Northern Ireland, and
Potatoes 142 Scotland.
felé%?ﬁgfet (notfor stocie ] By category, crop production comprises slightly more than
Rye, mixed corn, and 53 a third of agricultural land use, animal products account
triticale for just over half, and the remainder (about 10 percent)
Linseed 33 is allocated to other agricultural activities. Within crops,

Horticultural crops: 166 vegetables and horticultural plants are the largest category
Vegetables grown outdoors 8 by value, while cereal production is the largest category by
Orchard fruit z area and second largest by value, with wheat and barley
Soft fruit and wine grapes i at the top of the list, respectively (table 2). For animal
Outdoor plants and flowers " products, milk is the largest by value, followed by cattle
Greenhouse crops 3 and then poultry. Both crop and animal output have

Total 4,480 grown substantially since the early 1960s, with most of the

Source: USDA, Economic Research using data from UK growth occurring during the first half of the period (1961_
Department of'Environment, Food and Rural Affairs, 2020. 2019) and 1eveling off through the second half (ﬁgure 4).

At the national level, the proportion of UK crops relative
to animal products was highest in England and lowest in Northern Ireland. The proportion of overall UK output of
crop versus animal production was mostly consistent from 1995 to 2018 when England and Scotland were respon-
sible for over 95 percent of UK crop production (85 percent and 11 percent, respectively). Concurrently, animal
production is predominant in Wales and Northern Ireland, meaning their proportion of overall UK animal produc-
tion was much higher relative to their share of crop output (10 percent and 13 percent, respectively). However, from
1995 to 2018, Wales experienced the highest growth trend for crop output of the UK nations, while Scotland also
experienced a slightly increasing trend over this period, as England’s and Northern Ireland’s crop production indexes
were mostly flat. In terms of animal products, Northern Ireland experienced the highest positive growth trend over the
same period, followed by less positive growth in Scotland and stable output (no growth) in England and Wales.
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Figure 2
United Kingdom (UK) value agricultural output, percent of total by category, 2020, and national

breakdown, 2018
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47.8%  Total output 85.7% Total output 57.7% Total output 86.7% Total output
$26.0 billion $2.22 billion $4.21 billion $2.90 billion

Note: 2020 data used for UK; 2018 represents the most recent annual national data available for the UK at the nomenclature of units
for territorial statistics, level 2 (NUTS 2) value of agricultural output. Values are in real terms, adjusted for inflation.

Source: USDA, Economic Research Service calculations based on UK Department for Environment, Food and Rural Affairs, 2020,
and Eurostat, NUTS 2, 2022.
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Figure 3
United Kingdom (UK) value of agricultural output, percent by nation (England, Wales, Scotland, and
Northern Ireland), 1995-2018
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Note: In the top graph, agricultural output is based on overall crops and animal products. 2018 represents the most recent annual
data available for the UK at the nomenclature of units for territorial statistics, level 2 (NUTS 2) value of agricultural output.

Source: USDA, Economic Research Service calculations based on UK Department for Environment, Food and Rural Affairs, 2020,
and Eurostat, 2022.
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Figure 4
United Kingdom (UK) agricultural output index trend for crops and animal products, 1961-2019

Output index United Kingdom
120
100
eee oo Overall
80
—Crops
60 e Animal products
40 < >
Highlighted period
0 for national trends
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
N XA > D VO PPN QDO OO
FEEFFE S FFFS S S S
Year
Output index England Output index Wales
125 125
100 100 oo
L)
75 75
50 Q)I |/\| T T |\| IO_)‘ IQ)I |/\| IQI T T T T IQ)I I/\I 1 50
% l\ rb % T T T T T T T T T T T T T T T T T T T T T T T 1
NN 99 S OO OO0 AN AN O A O QDD O A D A YO ALY
EFEECE O L S PSP FEE S E S S S SIS
Output index Scotland Output index Northern Ireland
125 125
e
100 100
75 75
50 T T T T T T T T T T T T T T T T T T T T T T T 1 50 Q)I I/\I T T II\I Ir}; IQDI I/\I IQI T T T T IQ)' I/\I !
P AP PP PR L AR PA RS LLSSLRQ L LR
FEFEFP R PP P O AR S S S S R
Year Year

Index = 100 in 2015.
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Crops

Crops accounted for $11.6 billion of the UK’s total agricultural output in 2020. The total cultivated area in
the UK was approximately 4.48 million hectares (ha). Arable crops comprise 4.31 million hectares (Mha)

of the cultivated area, and horticultural crops comprise 166,000 ha. Wheat, barley, and rapeseed comprise

73 percent of the UK’s cultivated area (table 2). Overall, UK crop production nearly doubled since the early
1960s, with output growth happening during the first half of this period before leveling off in the early 1990s.
At the national level, by crop category, England produces the most crops by variety, volume, and value in the
UK, growing 85 percent of cereals, 94 percent of industrial plants, 75 percent of forages, 89 percent of veg-
etables and horticultural products, 59 percent of potatoes, 78 percent of fruit, and 98 percent of other crops.
Scotland is the second largest crop producer in the UK, with a relatively larger share of production in cereals
(14 percent), forage plants (23 percent), potatoes (34 percent), and fruits (18 percent).

Wheat is the largest crop produced in the UK by area. Wheat accounts for approximately 40 percent of the
arable land and 39 percent of all land under cultivation in the UK. The average production of wheat over the
last 5 years (2016-20) was 13.7 million tons, accounting for 1.8 percent of world production and positioning
the UK to be a top 15 world producer.'® However, wheat production in the UK suffered a 40-percent decline
in production in 2020 due to low yields and a reduction in planted area, dropping the country’s contribution
to the global supply by half a percentage point.

Barley is the second largest crop produced in the UK by area. Barley accounts for approximately 26 percent of
the arable land and 25 percent of all land under cultivation in the UK. Average production of batley over the
last 5 years (2016-20) was around 7.3 million tons, accounting for 5 percent of the world’s 2020 production
and positioning the UK to be a top 10 world producer.

Rapeseed is the third largest crop in the UK by area. Rapeseed accounts for approximately 12 percent of the
arable land and 11 percent of all land under cultivation in the UK. The average production of rapeseed over
the last 5 years was around 1.7 million tons, accounting for 1 percent of the world’s production of rapeseed in
2020 and positioning the UK to be a top 10 world producer. The UK was a net exporter of rapeseed oil until
the neonicotinoid!# ban in 2013, when production declined, and imports increased as the UK’s capacity for
seed oil extraction (pressing) for export remained.

The UK produces several other arable and horticultural crops for human consumption, animal feed, and or-
namental uses. Ranked in descending order by area, these include peas, corn, oats, potatoes, vegetables grown
outdoors, sugar beets, rye, linseed, orchard fruit, soft fruit, outdoor plants and flowers, and greenhouse crops.
In terms of value, vegetables and horticultural plants comprise 11.1 percent of the total agricultural output,
with cereals (10.3 percent), fruits (3.9 percent), potatoes (3.1 percent), and industrial plants (2.8 percent)
following in order. Fruits, vegetables and horticultural plants, and potatoes are among the highest value per
hectare crops grown in the UK.

Animal Products

In 2020, animal products accounted for nearly $20 billion of the UK’s total agricultural output. Milk, cattle,
and poultry accounted for 67 percent of the total animal output value in 2020. Similar to crops, UK animal
production also increased from the early 1960s. Overall, animal products output increased by about a third,
with steady growth during the first half of this period up to the 1990s, followed by a period of declining out-
put from 1996 to 2009, before rising again during the last decade to surpass the previous 1995 high in 2019.
The period of decline beginning in the mid-1990s is explained by large-scale outbreaks of pathogenic diseases

13 USDA, Foreign Agricultural Service, International Production Assessment Division, Crop Explorer.
14 Neonicotinoids are a class of pesticide used in agricultural production.
1"
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across livestock operations in the UK. Namely, cattle production was curtailed by bovine spongiform encepha-
lopathy (BSE, i.e., mad cow disease) and foot-and-mouth disease, which led to the culling of an estimated 10
million head of cattle to end the outbreak (Woods, 2011).

In terms of value, beef and veal production declined from 2016 to 2019. From 2018 to 2019, the value of
beef and veal production decreased by 6.5 percent despite an increase in production volume as prices declined
7.5 percent year over year. At the national level, the value of cattle production was greatest in England (51
percent), followed by Scotland (23 percent), Northern Ireland (14 percent), and Wales (12 percent). However,
considering output on the basis of land area (share of UK land), Northern Ireland and Wales maintained a
larger share of animal production per hectare, approximately 2.5 and 1.5 times that of England, respectively.

Poultry production in the UK saw growth of 23 percent over the decade from 2011 to 2020, with 2.4 percent
average annual growth over this period. Also, despite a 2.6-percent decline in production volume from 2018
to 2019, the production value increased 1 percent during the same period. Chickens comprised 86 percent of
the poultry production value, while turkeys, ducks, and geese comprised the remaining 14 percent. England
produced 83 percent of UK poultry, followed by Northern Ireland at 13 percent.

The hog sector also saw growth from 2018 to 2019, with a pork production increase of 5.2 percent in value and
3.5 percent in volume. England produced 79 percent of UK pork, followed by Northern Ireland at 12 percent.

Milk constituted 16.2 percent of UK agricultural production in terms of monetary value, making dairy prod-
ucts the largest domestic commodity. Milk production increased from 2018 to 2019 by 1.6 percent to a total
of 15.2 billion liters. Despite increased production volume over this period, the total value of milk production
decreased by 1.2 percent to $5.7 billion, driven by lower milk prices. Although milk production increased in
the UK, dairy herd numbers declined. Increased milk production can be attributed instead to higher per-cow
yields—a similar trend to what has been seen in the United States over recent years. While the UK saw steady
positive growth in dairy production, growth rates were lower than in the United States from the late 1990s
onward (figure 5). In 2018, England produced 63 percent of UK dairy, followed by Northern Ireland (15
percent), Wales (13 percent), and Scotland (9 percent).

Figure 5
Milk production index trends for the United Kingdom (UK) and United States, 1984-2019
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Source: USDA, Economic Research Service calculations using data from USDA, National Agricultural Statistics Service and the UK
Department of Environment, Food and Rural Affairs.
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The lamb and mutton production value for the UK increased by 8.2 percent from 2016 to 2019. Sheep pro-
duction was over $1.5 billion in 2019, which constitutes 15.3 percent of total UK meat production in terms
of value. The production value decreased by 2.5 percent from 2018 to 2019 despite a 6.4-percent increase in
production volume during the same period. Combining sheep with goats, England is the largest producer (55
percent), followed by Wales (20 percent), Scotland (18 percent), and Northern Ireland (6 percent).

Input Use and Total Factor Productivity

Taking a closer look at UK agriculture, productivity growth over the second half of the 20th century strength-
ened the sector. Trends over the last 60 years generated more overall production of crops and animal prod-
ucts on slightly less land while using substantially less labor and more capital (USDA, ERS, 2021). Overall,
aggregate agricultural input!> use has declined slightly in the UK since the early 1960s (figure 6). An overall
decrease in input use of nearly 10 percent was observed over this same period. Cross-country comparison
shows that the UK’s trend of declining input use is similar to trends in other Western European countries but
contrasts with rising U.S. and global total input use.

Figure 6
Aggregate input index trends for the United Kingdom, United States, Western Europe, and the
world, 1961-2019
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Source: USDA, Economic Research Service, International Agricultural Productivity Data Product, 2021.

15 The USDA, ERS International Agricultural Productivity data product index of Agricultural Inputs (Land, Labor, Capital, and
Materials), 2015=100.
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Upon closer inspection of the UK, shifts in the composition of the input set occurred that are not reflected

by the overall declining trend. These shifts include a reduction in the agricultural land base and the adoption
of more intensive practices (e.g., fertilizer), along with a movement from labor- to capital-intensive produc-
tion from 1961 to 2019 (figure 7). Notably, this labor-capital shift accelerated during the second half of this
period, which is indicative of payoffs from investment in agricultural R&D being applied on the farm (Thirtle
etal., 2008).

Figure 7
Input sub-index trends for the United Kingdom (UK), 1961-2019
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Source: USDA, Economic Research Service, International Agricultural Productivity Data Product, 2021.
Total Factor Productivity

The combined trends since the early 1960s of increased UK agricultural output (figure 8) with decreased input
use coincides with increasing total factor productivity (TFP) from 1961 to 2019 (figure 9). These Interna-
tional Agricultural Productivity estimates are calculated by taking the difference between the rates of growth
in outputs and inputs while applying relevant regional cost shares (USDA, ERS, 2021). While TFP can be
estimated using various methodologies, this index and growth accounting approach is well established for the
measurement of TFP (i.e., the Solow residual). By holding aggregate input steady while growing output, the
UK experienced the highest rate of TFP growth compared with other regions of interest during the initial
decade (1960-70) of this period before beginning to slow in the 1970s, with a continued slowdown in the
1980s and 1990s. Researchers such as Thirtle et al. (2004) attributed this slowdown mainly due to cuts in
public agricultural R&D. More recent cuts to agricultural R&D are observed in the second decade of the
21st century (figure 10). Because R&D lags in agriculture are typically more than a decade, the downturn in
spending during recent years remains relevant for years to come despite projected UK investment in agricul-
tural R&D in the future (Thirtle et al., 2008; Pardey et al., 2016a, 2016b; UK Defra, 2022).
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Figure 8
Aggregate output index trends for the United Kingdom, United States, Western Europe, and the
world, 1961-2019
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Source: USDA, Economic Research Service, International Agricultural Productivity Data Product, 2021.

Figure 9
Total factor productivity (TFP) index trends for the United Kingdom, United States, Western Europe,
and the world, 1961-2019
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Figure 10
Food and agricultural research and development (R&D) index trends for the United Kingdom and
high-income countries, 1980-2020
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Source: USDA, Economic Research Service using data from Pardey et al., 2016a.

According to USDA international agricultural TFP estimates, UK productivity has remained stagnant over 30
years from 1990 to 2019 (USDA, 2021). In terms of ranking among European countries, UK mean agricul-
tural TFP growth dropped from the top quartile (1990-2011) to the bottom (2012-19) quartile during this
period, which was the result of strong positive growth in the rest of Europe over the last decade. This observa-
tion from the agricultural sector coincides with relatively low UK productivity in the broader economy, for
which a major focus of post-Brexit policy has been to close the productivity gaps between the UK and other
advanced economies (UK ONS, 2022). Continued productivity growth in the sector is also aligned with
broad policy aims as a pathway to reduce the relative contribution of agriculture to global climate change and
to protect the environment (UK DEFRA, 2022). Changes in the nature of the CAP may have contributed to
the slowdown in TFP growth. In earlier years, the CAP focused on increasing productivity, but it has more
recently diversified policy objectives of achieving food safety, animal welfare, and environmental stewardship
(Antonopoulos et al., 2022). As a result, the measurement of agricultural productivity is evolving to incorpo-
rate a variety of production attributes, e.g., the Organisation for Economic Co-operation and Development’s
(OECD) Network on Agricultural Total Factor Productivity and the Environment, 2017-21 (Bureau and Anton,
2022). These measures address the multifunctionality of the agricultural sector, for example, by incorporating
environmental capital stocks and flows in addition to conventional inputs and outputs (e.g., food and fiber)
and could be used to address economic and environmental sustainability, such as extractive versus regenerative
systems of production (Bell, 2022).
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UK Agri-Food Trade

The UK is a large importer of food products, ranked fifth in the world for agricultural and related products
(Trade Data Monitor, 2021). The country’s reliance on imports of agricultural and related products reflects its
lack of resources relative to its population size. Typically, UK exports comprise high-value consumer-oriented
products, primarily distilled spirits, dairy products, and processed seafood products. The EU is the largest UK
trade partner for both imports and exports. An overview of U.S. agri-food trade with Europe is also provided
in this section.

Imports

More than 70 percent of UK agricultural imports are from the EU. The largest commodity groups imported
to the UK from around the world are forest products ($9.66 billion in 2021) and fresh fruit ($5.05 billion

in 2021) (figure 11). By country, the United States is the largest supplier of forest products ($1.33 billion

in 2021), about a quarter of the aggregated total supplied by the Single Market to the UK ($5.55 billion in
2021). Over the last decade, imports of forest products used primarily for power generation (e.g., wood pel-
lets) have averaged double-digit growth annually. This is largely driven by global climate change concerns and
greenhouse gas (GHG) reduction targets of UK (and EU) policy and broader international commitments
(e.g., the Paris Climate Accords'®). This has increased U.S. exports, which is a major supplier of forest prod-
ucts to the UK and the rest of Europe. Regarding exports of fresh fruit to the UK, the majority share comes
from the EU (primarily Spain, the Netherlands, and Germany), South Africa, and South American countries
such as Peru and Colombia. The UK, likewise, imports a considerable volume of dairy products, nearly entire-
ly from the EU, with the Republic of Ireland shipping more than a quarter of this volume. U.S. dairy exports
to the UK increased slightly over the last decade but remain small in comparison with the EU. From 2016 to
2021, the value of UK agri-food imports increased from the EU, United States, China, Brazil, Canada, South
Africa, and India (figure 12).

16 The Paris Climate Accords of the 2015 United Nations Climate Change Conference are international agreements to limit global
temperature increase to 1.5 degrees Celsius above pre-industrial levels.
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Figure 11
Total United Kingdom (UK) agricultural imports, 2021 (percent by commodity of total)
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Figure 12
Percentage change in United Kingdom (UK) agricultural trade imports and exports, 5-year trends,
2016-21
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Exports

Agri-food exports are an important source of UK trade, consisting primarily of processed and consumer-
oriented goods, with the general mix of goods mirroring UK exports to the United States (figure 13). Much
of the UK’s agri-food exports have centered around these goods, which are produced from domestic and
imported primary and/or intermediary materials. For instance, prior to Brexit, the UK imported wine that
was processed (i.e., blended and/or bottled) before exporting to other markets—mainly to and from the EU.!7
Notable trends in UK agri-food trade from 2016 to 2021 included increased exports to the EU, China (driven
by African swine fever (ASF)-related demand for pork), Singapore, and Australia, while UK exports to the
United States and Hong Kong decreased over this period.

17 Under EU-UK TCA Rules of Origin, minimally processed products are subject to tariffs.
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Animal products, as a category, are an important source of primary agricultural exports for the UK. This is
especially true for Northern Ireland, Scotland, and Wales, where these products comprise the majority share
of agricultural output. Furthermore, because of prior integration with the EU and recognition of the Single
Market’s standards, most UK exports in this category are to the EU. The EU was the largest destination for
UK beef and veal exports, with 140,000 tons exported in 2019 compared with 27,000 tons to the rest of the
world (ROW). In 2020, the United States resumed beef imports from the UK after more than 20 years since
a ban was implemented in the mid-1990s following BSE outbreaks. Most UK poultry exports were sent to
the EU, with 254,000 tons exported in 2019; exports to the ROW combined totaled 109,000 tons. Despite
an 8.4-percent decrease in pork exports to the EU during 2018-19, UK exports to the EU retained a major-
ity share with 158,000 metric tons, compared with 118,000 metric tons going to the ROW. Exports to the
ROW increased 45 percent over this period, with additional trade opportunities created by China’s reduced
production due to ASF outbreaks. The EU is the largest destination market for UK lamb and mutton, with
101,000 metric tons exported in 2019. Although over 94 percent of UK lamb and mutton exports go to the
EU, exports to the ROW grew 33 percent to 6,000 tons from 2018 to 2019. In January 2022, the United
States lifted restrictions on UK lamb, a move that is estimated to generate nearly $50 million in trade during
the next 5 years (UK Defra, 2021).

Figure 13
Total United Kingdom agricultural exports, 2021 (percent by commodity of total)
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U.S. Agri-Food Trade With the EU and UK

Europe as a region is a major U.S. trading partner, serving as a significant source of both imports and exports.
Since 1990, U.S. agricultural imports from the EU have increased more than fivefold, rising from $5.7 billion
to $36.7 billion in 2021 (figure 14). However, U.S. agricultural exports to the EU increased at a much slower
rate—from $10 billion to $11.8 billion over the same period (figure 15). The discrepancy in the export vol-
ume between the two trading partners is largely due to U.S. consumers’ increased demand for European alco-
holic beverages and continued EU impediments to U.S. imports such as TBT, SPS measures, high tariffs, and
grain import licensing systems (Arita et al., 2017). EU tariff levels on agricultural products averaged 8 percent
higher than the average U.S. agricultural tariff level of 4.5 percent (WTO, 2022). At the same time, many
U.S. brands of food products have been commonly consumed in Europe but not imported because of the
location of manufacturing in the EU by U.S. multinational corporations, such as the H.J. Heinz Company
and the Kellogg Company, or because of franchising or brand licensing, such as the McDonald’s Corporation
and The Coca-Cola Company. Since 1990, imports of wine products, distilled spirits, and beer accounted for
two-thirds of all U.S. agricultural import value from the European continent. In that time, France surpassed
the UK in exports of distilled spirits and supplied more than half of all imports of alcoholic beverages in 2021,
while countries like Italy and the Netherlands remained top suppliers of wine and beer products, respectively.
The UK is a top supplier of alcoholic beverages, although its share, primarily fueled by exports of distilled
spirits, shrunk from 20.9 percent in 1990 to 9.6 percent in 2021 as France increased its export supply to the
United States.

Figure 14
Value share of U.S. agricultural imports by region with Europe breakdown, 2021
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Source: USDA, Economic Research Service using data from Trade Data Monitor, 2022,
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Figure 15
Value share of U.S. agricultural exports by region with Europe breakdown, 2021
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Source: USDA, Economic Research Service using data from Trade Data Monitor, 2022.

Lacking the advancement of bilateral trade negotiations between the United States and the UK, the share of
U.S. alcoholic beverage exports to the UK could continue to drop following 2018 import restrictions under
Section 301 of the Trade Act of 1974 and Section 232 of the Trade Expansion Act of 1962.!8 Such disputes
tend to adversely affect high-value consumer products such as alcoholic beverages (Ridley et al., 2022). For ex-
ample, tariffs on alcoholic beverages and other food products were lifted following the resolution of a decades-
long dispute between Boeing (United States) and Airbus (EU) in June 2021. As part of this dispute, EU duties
on American whiskeys were established, and the United States imposed an equivalent 25 percent retaliatory
tariffs on EU products. The United States suspended UK tariffs in early 2022;'® however, UK exports of
whiskeys and gin to the United States remained below their pre-COVID-19 levels throughout 2021, down

57 percent from 2019. This example highlights the historical tendency of targeting agricultural products in
retaliation of trade disputes between the EU and the United States. The disputes have often led to high-value
exports of processed goods from the UK, EU, and United States being struck by tariffs (e.g., scotch, wine, and
bourbon). As the UK is less involved with EU bilateral disputes as a result of Brexit, trade between the UK
and its partners may no longer face this source of disruption.

The U.S. export basket to the European continent diversified in the last few decades, with exports of various
nuts (e.g., almonds, pistachios, and walnuts), soybeans, and forest products as the top commodities exported
to the region in 2021. The UK is an inverse of this trade dynamic, where the composition of the U.S. export
basket to the UK has remained relatively consistent since 1990, though increasing in volume. The export value

18 For details on U.S. Section 232 and 301 trade actions in 2018, see Weaver (2019). The effects of the 2018 U.S. 232 and 301 retal-
iatory tariffs on U.S. agriculture are examined in detail by Morgan et al. (2022).

19 This action mirrored the 2021 EU-U.S. agreement to remove the Section 232 and 301 import restrictions, but following Brexit,
the UK negotiated a resolution with the United States separately from the EU.
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of U.S. agricultural and related products to the UK more than doubled from $1.19 billion in 1990 to $2.76
billion in 2021. This increase was driven by the export of forest products (table 3). Comprising nearly a third
of all U.S. agricultural exports to the UK in 2021, U.S. exports of lumber and forest products—primarily
wood pellets, assembled casks, and various hardwood lumbers (e.g., white oak, poplar, and walnut)—remain
the primary driver of U.S. market share in the UK (figure 16). Many UK power stations have undergone

a transition to burning biomass, mainly wood pellets, rather than coal as part of the UK’s GHG reduction
targets. This led to the UK becoming the predominant importer of wood pellets in the world, accounting for
52 percent of global wood pellet imports in 2020. The United States provided 63 percent of the UK’s wood
pellet imports in 2021. The United States is also the largest single-country supplier of ethanol (non-beverage)
to the UK, with exports valued at $102 million in 2021 (USDA GATS, 2022). Wine products, various nuts,
and soybeans serve as the other primary U.S. commodities exported to the UK.

Table 3
U.S. agricultural exports to the United Kingdom (UK) grew in a number of major categories

Annual growth in U.S. exports
Description to the UK, 2010-20 Export values in 2020
(nominal, percent)
Forest products 17.74 $925 million
Alcoholic beverages* 0.92 $328 million
Tree nuts 10.84 $197 million
Food preparations 18.64 $155 million
Essential oils 114 $89 million
Fresh vegetables 1.33 $84 million

* = Aggregation of distilled spirits, wine products, and beer.
Note: Categories include only those goods included in the U.S. Department of Agriculture’s definition of agriculture.

Source: USDA, Economic Research Service calculations from Trade Data Monitor data.
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Figure 16
U.S. agricultural exports to the United Kingdom (UK) by product, 2021, and 5-year trends, 2016-21

U.S. agricultural exports to the UK, 2021
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Source: USDA, Economic Research Service calculations from Trade Data Monitor, 2022.

Brexit Studies and the Agri-Food Sector

Studies leading up to and following the 2016 Brexit referendum have ranged from broadly based to an analy-
sis of specific sectors for the expected outcomes of the UK’s departure from the EU. The pre-Brexit studies
considered alternative assumptions about how Brexit would change the relationship between the UK and EU,
as well as other international trade partners. Limited studies included scenarios that have remained aligned
with post-Brexit realities, though some patterns of study results are consistent with early post-Brexit estimates
(Hill, 2022). An extensive 2018 report by HMG in the lead-up to Brexit considered the long-term economic
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effects of the UK’s departure from the EU (HMG, 2018). The report summarized multiple studies, including
several scenarios for the UK’s exit from the EU, as well as the negotiation of alternative labor migration and
trade deals, and presents varying levels of UK GDP reduction associated with Brexit. Declines in UK GDP for
the broad economy and sector-specific economic losses are consistent throughout the Brexit literature (Samp-
son, 2017; Born et al., 2019). Early post-Brexit analysis also found lower UK GDP relative to a non-Brexit
scenario based on peer economic performance (Springford, 2022).

While the HMG (2018) report considered the UK-EU relationship, other studies also evaluated the uncer-
tainty Brexit might introduce into UK trade outside of Europe. As the UK negotiates TAs, evidence of nega-
tive trade externalities can be found beyond Europe (Graziano et al., 2020). Researchers suggested that trade
negotiations between the UK and non-EU countries might take a substantial amount of time, introducing
uncertainty into trade policy. In estimating elasticity and cross elasticities of export value between the UK and
non-European trade partners, Graziano et al. (2020) found that Brexit impacts a larger portion of UK trade
than previously estimated and introduced additional uncertainty to other countries™ trade.

In the context of the agri-food sector, Hill (2022) summarized the associated Brexit literature that has been
most widely regarded, particularly the limited aspects of these analyses that have remained relevant following
the EU-UK TCA. However, prior to the implementation of post-Brexit arrangements, the range of findings
presented in the literature mainly consisted of smaller-to-larger UK economic losses. For instance, the 2008
HMG report claimed that UK-EU agri-food trade is subject to additional costs in all scenarios considered,
with estimated increases ranging from 1 to 42 percent (HMG, 2008). Choi et al. (2021) used computable
general equilibrium (CGE)?° modeling to examine multiple Brexit scenarios, ranging from no deal being
signed to a free trade agreement between the UK and EU, and found scenarios that introduced additional
trade friction resulted in economic losses (i.e., lower GDP) for the UK. On the EU side, the authors found
that consumers tended to benefit from lower food prices,21 which, when combined with a reduction in the
CAP budget from the UK exit, left EU farmers worse off (Choi et al., 2021). This point reathrmed findings
by other researchers who considered UK agriculture post-Brexit and the associated shift away from CAP sup-
port (i.e., Pillar I) payments, which could result in reduced farm income and profitability (Downing and Coe,
2018; Helm, 2017; Nortje, 2020; Patton et al., 2020). A study by Cheptea et al. (2021) applied a structural
gravity model?? to estimate effects on UK-EU agri-food trade under five Brexit scenarios and found a diver-
sion of trade away from the UK and EU. Like Graziano et al. (2020), the trade diversion effects were estimat-

ed on aggregate and not allocated to specific countries or regions.

Other themes (and studies) from the literature on the agri-food sector and Brexit include farmer welfare (Ojo
etal., 2021), prospective post-Brexit trade agreements (Davis et al., 2017), and general economic consequenc-
es of Brexit (Kierzenkowski et al., 2016; Bellora et al., 2017). A series of articles in EuroChoices*> also consid-
ered the effects of Brexit on UK agriculture (Hubbard et al., 2018), trade agreements (Feng et al., 2017), and
the social contributions of agriculture (Hill and Bradley, 2019). The overwhelming finding throughout the
reviewed literature is that, over the short-to-medium term, Brexit is disruptive to the economy for multiple
reasons (e.g., flows of trade and services) and will lead to economic welfare losses in at least the UK, with

the potential for welfare losses to other EU members. While there are some instances where specific subsec-
tors may benefit, the overall projected impacts from Brexit on food and agriculture are mostly negative in the
short-to-medium term as negotiations are completed and trade patterns change (Hill, 2022).

20 A CGE model is a technique consisting of a series of behavioral equations and accompanying economic data that are used to
model impacts from shocks to an economy.

2'The EU price decrease is from increased single market supply from reduced food exports to the UK.

22 A gravity model predicts trade flows between countries based on the size and relative location of the two trade partners. Under a
gravity model, the level of trade between two countries increases as the proximity of the two countries increases, and vice-versa, trade
falls as proximity decreases.

23 A publication of the European Association of Agricultural Economists (EAAE).
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In addition to sectoral analysis, some studies looked at the varying effects of Brexit on the UK’s devolved
administrations. At the national level, the effects on the agri-food sector are considered in this report, though
some past work included a broader sectoral breakdown (similar to HMG (2018) for the UK). An example

is Ojo et al. (2021), who dissected UK Brexit effects on the four devolved administrations and found vary-
ing rates of sectoral vulnerability between nations, resulting from a reduction in support payments that could
leave many UK farm operations at risk of financial distress and lead to the shuttering of some. For instance,
they found that under a baseline scenario, farm viability was low for all the devolved administrations, with vi-
ability rates at 29 percent in England, 22 percent in Northern Ireland, 14 percent in Scotland, and 21 percent
in Wales. Examples of nation-specific studies and findings include the following:

* Arnold (2020), who focused on the island of Ireland, discussed the prospective effects of Brexit on
agriculture in Northern Ireland. The findings from this extensive report are broad, with 13 sections,
2 of which are focused on agriculture and the environment. The authors stress the importance of the
Irish border, NIP, and alignment between Northern Ireland and the Republic of Ireland to maintain
peace and prosperity for the two populations that carry an important rural heritage in farming,.

* Darlevliet (2020) looked at agriculture in England post-Brexit, finding differences between farms on
productive land that prioritize food production over environmental public goods, as well as vice-versa
for operations on marginal land that favors the latter over food production—where both types of op-
erations (characterized by land quality) are motivated by their expected returns under the post-Brexit
Environmental Land Management (ELM) policy.

* Lampkin et al. (2021) set the stage for Scottish agriculture following Brexit. The context of the report
aligns with UK priorities for the environment and sustainable farming systems. Results from the
ScotFarm?* model show that even under alternative environmental payment plans, Scottish farms can
receive all or a significant portion of pre-Brexit CAP payments.

*  Dwyer (2018) considered agriculture, land use, and rural areas in Wales after Brexit, finding that pro-
ducers will receive decreased support than previously under the CAP and face stiffer competition and
lower prices for important products (e.g., sheep and beef). However, there will be some opportunities
for farm businesses to respond adaptively.

Because UK agricultural policy is set by the devolved administrations, studies at the level of these four exam-
ples are useful for understanding the national context of the agri-food sector.

Post-Brexit studies have begun to disentangle trends driven by the UK exit from the EU and implementation
of the TCA, with the earliest studies released around mid-2021. Brexit also coincided with two major global
events that have disrupted agricultural trade worldwide—the COVID-19 pandemic that began in 2020 and
the war in Ukraine that broke out in 2022. Consequently, the impacts of Brexit itself are difficult to isolate,
though it can be done in some cases. Evidence from these early analyses indicate economic losses to the UK
economy across various sectors. One study looked at differences between the UK and other Group of Seven
(G7) countries®®
first wave of the COVID-19 pandemic; the authors found that UK economic recovery (i.e., GDP and labor
supply rebound) has been slower compared with peer nations (HMG, 2022b; Springford, 2022). Analysts also

—as well as non-G7 advanced economies—with respect to the rate of recovery following the

found that post-Brexit global investment in the UK was reduced, as evidenced by data on foreign direct in-
vestment (Posen, 2022). In the case of agri-food, one early study showed a 1.5-percent annual increase in the

24 ScotFarm is a farm-level dynamic linear programming model that optimizes farm profit subject to a number of limiting farm
resources. It is described as being “developed to conduct impact assessments of policy reforms such as CAP reform and Brexit on Scot-
tish farms” (Lampkin et al., 2021).

2 G7 countries include Canada, France, Germany, Japan, Italy, the United Kingdom, and the United States.
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cost of food associated with Brexit over the 2-year period from 2020 to 2021 (Bakker et al., 2022). Research-
ers also examined the effects of the EU-UK TCA and found it reduced the number of small- to medium-sized
UK firms that export to the EU as well as UK exports to the smaller EU economies, while trade with non-EU
partners increased at a rate greater than the decline in trade with the EU (Freeman et al., 2022). Another
report on post-Brexit trade found that Northern Ireland benefited from integration with both the UK and EU
under the NIP, outperforming the UK average economic recovery with better trade and investment conditions
(MacQueen et al., 2022). Study findings have also indicated certain exports from the UK to the EU have
declined since Brexit, notably dairy products (Polet, 2021; Knight, 2021a). Expanded agricultural trade (e.g.,
farm inputs, vegetables, roots, and tubers) between the UK and non-EU partners following the enactment of
the EU-UK TCA is also evidenced by researchers (Bakker et al., 2022).

UK Agri-Food Policy, Trade, and Brexit

In the lead-up to Brexit following the 2016 referendum, the UK developed internal capabilities and policies
to replace various functions performed by the EU. After the UK officially left the EU on January 31, 2020, a
nearly 2-year transition period allowed the UK to participate in the Single Market and Customs Union while
the two entities negotiated a TCA (T'CA, 2020). This provided additional time to develop internal capabili-
ties, complete EU-UK negotiations, and limit disruptive effects on the UK economy and trade. During this
post-Brexit, pre-TCA period, the UK had to continue following EU policies and standards (e.g., CAP and
SPS).

The agri-food sector featured in the shift from EU to UK governance in two main areas: (1) replacement of
the CAP and (2) negotiation of trade agreements. For the CAP replacement, agricultural policy is developed
and implemented by the devolved administrations of England, Northern Ireland, Scotland, and Wales. In
trade agreement negotiations, the agreements are negotiated by HMG, mostly consisting of rolled-over EU
trade agreements with other countries, as well as focused on setting the parameters of the post-Brexit EU-UK
relationship under the TCA. Developments to agri-food policy and trade are considered here in the context of
a short-term view of the immediate effects of Brexit and in regard to the development and transition to post-
EU agri-food policies and trade agreements. Some final considerations are then discussed for the post-Brexit
view over the medium-to-long term, taking into account apparent challenges and opportunities for the UK
agri-food sector in the future.

UK Agri-Food Policy and Trade in the Short-Term

UK Agricultural Policy after the CAP

Barring pest and disease outbreaks or persistent adverse weather conditions, UK agricultural production
should remain stable in the short term. Most elements of the CAP are expected to continue while new policies
are formulated, resulting in little short-term policy impact on UK agricultural production. As described in

the earlier section on the EU-UK relationship, the CAP is not “one-size-fits-all,” so agricultural policy already
differed between the devolved administrations leading up to Brexit (Petetin, 2022). Post-Brexit UK agri-food
policy can be framed as a continuation of national trends of CAP-type programs and support. For example,
England, on one hand, prioritized environmental protection under Pillar II, while Scotland, Wales, and
Northern Ireland, conversely, retained Pillar I support programs in the form of per-head payments for cattle
and sheep producers (i.e., coupled payments), which allowed production to continue on marginal land that
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would otherwise be economically infeasible.?® Nationally developed agricultural policy frameworks reference
former provisions of the CAP to contextualize policy positions, indicating whether a policy will be continued
or changed, gradually or immediately.

Continuing the example by drawing distinctions between national priorities, England’s application of CAP
Pillar II prioritized environmental policy aims and is reflected in the country’s post-Brexit “public money for
public goods” motto of the ELM policy. Agricultural policies in the other three nations are still under devel-
opment, with the continuation of CAP-type support in the near-term and retained elements from the CAP
included in their proposed policies, such as Pillar I support payments to farmers. Diverging from the EU and
CAP is not as simple as abandoning past support mechanisms in favor of new ones; in fact, the autonomy

to tailor programs to national priorities directly fits with the modern CAP. As described previously regarding
CAP, under the most recent version (CAP 2023—27), EU member states have greater autonomy to set their
own policy agenda. This CAP relies upon country-specific strategic plans to determine how to allocate CAP
resources based on national needs and overarching EU policy aims (e.g., environmental stewardship) (EU,
2021). In this way, UK agricultural policy enacted at the national level aligns with the new CAP and diversity
in agricultural policy implementation across continental Europe. Thus, EU and UK policies are moving simi-
larly toward a delivery rather than a regulatory approach.

Building upon the example of contrasting agricultural policy approaches in the UK, England’s policy will likely
be more similar to rich EU countries with a proportionately small agricultural sector. The other nations’ policies
will likely be more aligned with larger agricultural producers like the Republic of Ireland or France. The level of
divergence between the UK’s devolved administrations is constrained by the UK Internal Market Act 2020 and
the published Common Framework all four UK nations agreed to, though Northern Ireland is also subject to
additional parameters under the EU-UK TCA (i.e., NIP). The predominance of grain and animal production in
UK agriculture, and support for the livelihood of farmers and long-term stewardship of the working land and en-
vironment, are essential factors during the development of constituent policy frameworks. For instance, growers
will be compensated for environmental services associated with forgone agricultural production (under England’s
ELM and by the continuation of CAP Pillar II-type programs in the rest of the UK).

The CAP’s reorientation away from intensive farming to environmental stewardship, animal welfare, and
multifunctionality may be another explanation for relatively weak UK productivity growth. Reductions in the
use of inputs resulting from these policies are likely to decrease output unless some yield-enhancing technolo-
gies can be advanced, but such technologies are likely to take years to develop and achieve widespread adop-
tion (Thirtle et al., 2008). As a result, the UK may likely rely more heavily on imported agri-food products to
compensate for this decline. Thus, investment in public agri-food R&D is another area that has been priori-
tized by HMG post-Brexit (GFS, 2022). Balancing the joint aims of productivity growth and environmental
protection could be supported by tractable measures of environmentally adjusted TFP (Bell, 2022; Bureau
and Anton, 2022). While the agri-food policies of the devolved administrations may align in some respects,
such as prioritizing productivity and the environment, there is no evidence of a broader UK strategy for the
sector. This can also be interpreted as a departure from the EU and, for example, the European Green Deal
Farm to Fork and Biodiversity Strategies (European Commission, 2020), as well as being reflected in the ap-
proval process for member state strategic plans under CAP 2023-27 (EU, 2021).

All four of the UK’s constituent nations have provided at least some detail about their post-Brexit agricultural
frameworks, though specific policy measures are still in various stages of development and implementation
across the UK. Each nation established a transition period with some form of CAP-style support payments
remaining in place in the short term. Agricultural economists from UK agricultural ministries suggest that
many farm businesses will be under financial pressure, particularly in the grazing livestock and cereal sectors,

26 Also referred to as “headage schemes” in EU and UK documentation.
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and a significant decrease in support payments could challenge the viability of many producers (Patton et al.,
2020; Ojo et al., 2021). With more than 100 percent of net farm income coming from CAP-style support
payments, in some cases, ending these payments outright would create a significant impact on UK agricul-
ture, the rural economy, the environment, and upstream and downstream industries. Thus, the effectiveness
of alternative payment programs is at the forefront of national agricultural policy discourse. Notwithstanding,
pre-Brexit national trends under the CAP—along with details from the respective devolved administrations
pre- and post-Brexit—supports internally divergent agricultural policies in the UK. The status of policy devel-
opment is thus summarized at the national level.

Agricultural Policy in England, Northern Ireland, Scotland, and Wales

England

England is the only UK nation that has completed a post-Brexit agricultural policy framework, the ELM
policy. The framework fully phases out CAP Pillar I-type direct payments by 2027, with a reduction in this
type of payment over a 7-year timeframe. In place of CAP, England adopted the ELM and makes payments

to farmers in receipt of productivity and environmental improvement (similar to CAP Pillar IT) (UK Defra,
2020). ELM was developed through pilot programs and consultations. For example, the first pilot program
included a sustainable farmer incentive payment where farmers can choose from eight categories of sustainable
practices. The level of practices they undertake—from beginning to advanced—determines the level of pay-
ment the farmers receive. Money saved from Pillar I-type support payments may be used to fund investment
in capital and management improvements, as well as to help farmers exit agriculture if desired. Under ELM,
farmers can receive equivalent levels of CAP support by participating in various programs (Petetin and Dobbs,
2022). These programs fit with the ELM slogan of “public money for public goods” by prioritizing environ-
mental protection.

Northern Ireland

As part of the Brexit process, the UK and the EU agreed to the NIP, which among other things, provides an
EU-funded agricultural state aid carve out for Northern Ireland, which presently does not include a set end date
for support payments. While support for other UK regions comes directly from the UK budget, payments for
Northern Ireland come from the EU. Despite this extra budgetary support, Northern Ireland is developing new
support programs through a consultative process to deliver on four key areas: (1) increasing productivity, (2)
ensuring environmental sustainability, (3) improving resilience, and (4) maintaining a responsive supply chain
(DAERA, 2022). To do this, Northern Ireland is proposing to develop a simple area-based income measure to
provide a basic safety net but at a level that does not interfere with productivity or innovation. Farmers will be re-
quired to undertake certain standards of farming activity. Also, a per-head sustainability measure for brood cows
and ewes was proposed, along with several other measures aimed at helping to transition away from Pillar I-type
payments to payments linked to providing public goods through agriculture.

Scotland

Taking an approach of maintaining the policy mechanisms of the CAP, Scotland decided its key goal is to
maintain stability for its farming sector and plans to keep Pillar I-style support payments in place until at least
2024 (Scottish Government, 2021). This includes retained per-head payments for cattle and sheep to sup-
port culturally important production that would not otherwise be profitable on marginal lands. As part of the
process of developing post-Brexit agricultural policy, Scotland is also collecting stakeholder input around the

29
United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



themes of sustainability, simplicity, and profitability. Scottish leaders have also asked the UK government to
maintain the overall level of funding for agricultural programs past 2022, which could be a significant deter-
minant in future policy direction if funding is lowered (Petetin and Dobbs, 2022).

Wales

Wales announced the Sustainable Farming Scheme (SES) to replace CAP direct payments beginning in 2025,
with a multi-year transition period to follow (Welsh Government, 2021). The SFS includes per-head coupled
payments for cattle and sheep production that is in line with Scotland’s plan. Like the other countries, this
new program is in development and is expected to provide payments linked to environmental outcomes
while retaining some support for longstanding culturally important production systems on marginal land.

SES focuses on sustainable land management, setting national minimum standards, and deemphasizing rural
development compared with prior arrangements under the CAP (Petetin and Dobbs, 2022). The legislative
framework to implement new programs is scheduled to be considered in 2022.

Agri-Food Trade for a Global Britain

Brexit will affect UK trade patterns for agri-food goods as the country remains a large importer. Given the
importance of trade, the post-Brexit UK vision is for a “Global Britain” that negotiates deals with countries
such as Canada, India, Israel, Mexico, the United States, and the nations that comprise the Gulf Cooperation
Council—Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates. Negotiations of trade
agreements by HMG on behalf of the UK were active during the period leading up to and following Brexit.
Rolled-over EU trade agreements set the terms between the UK and more than 60 countries, and new trade
agreements (e.g., Australia and New Zealand) have been signed since Brexit.

Throughout the period of the UK’s membership with the EU, the country reaped the benefits and bore the
costs from EU trade negotiations, including agreements with countries and regions such as Canada, Central
America, Mexico, and South Korea. Leading up to Brexit, UK negotiations were mostly successful at roll-

ing over EU trade terms, at least as a short-term arrangement until future negotiations are completed (table
4). Notably, only a few trade relationships defaulted to WTO terms following Brexit. Thus far, the UK has
negotiated a handful of trade agreements that differ from a continuation of EU terms. Japan-UK was the first
of these agreements (October 2020), followed by add-on provisions in the agreement with Norway, Iceland,
and Lichtenstein (June 2021). Most recently, digital trade agreements with Singapore (February 2022) and
Ukraine (November 2022), and trade agreements with Australia (December 2021) and New Zealand (Febru-
ary 2022) have been negotiated, as well as commencement of 2022 UK trade negotiations with India (January
2022), Canada (March 2022), Mexico (May 2022), Gulf Cooperation Council (June 2022), and Israel (July
2022). The UK also applied to join the Comprehensive and Progressive Agreement for Trans-Pacific Partner-
ship (CPTPP) in February 2021 and negotiations started in September 2021 (Webb, 2022). Accession to the
CPTPP would further expand export markets for UK spirits, as well as strengthen the country’s ties to large

agricultural suppliers such as Australia, Canada, and Mexico.?”

27 Burfisher et al. (2014) considers agriculture in the Trans-Pacific Partnership (precursor to CPTPP).
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Table 4
United Kingdom (UK) trade agreements (TAs) and countries represented

UK trade agreement status Number of agreements r:p‘:,::gi‘:: d
Rollover (EU) 44 67
Effective (mechanism) 36* 63
Full ratification 26 39
Bridging mechanism 2 2
Provisional application 9 26
Still in discussion 4 4
UK negotiations
Completed (signed) 3 3
Current 4 13
In preparation 3 8
EU-UK TCA 1 27

Note: * = Sum of effective TAs is less than total because the TAs of Andean countries Ecuador and Peru are considered “full ratifica-
tion"” trade agreements, and Colombia'’s trade agreement is noted as a “bridging mechanism.” EU = European Union; TCA = Trade
and Cooperation Agreement.

Source: USDA, Economic Research Service using information from UK Department for International Trade, 2022.

The United States began trade negotiations with the UK in May 2020, though a timeline to complete a trade
agreement is not yet clear. In some cases, the United States and UK have made agreements on trade for spe-
cific products. This includes trade in wine and mutual recognition of certain distilled spirits (USTR, 2022). A
recent measure agreed to between the two countries is an approval of UK beef and lamb exports to the United
States for the first time in more than 20 years. Differing assessments of risk over BSE and genetically modi-
fied organisms (GMOs) curbed UK-U.S. agricultural trade in past years. The BSE issue was resolved with the
United States reauthorizing UK beef imports at the end of 2021. If UK regulators are less restrictive of new
technologies such as genetic engineering than are EU regulators, U.S. crops produced with such technologies
may be able to gain a share of the post-Brexit UK market. However, there is also potential for new barriers. If,
for instance, producers face higher costs to comply with UK commitments to reach GHG emission targets,
these producers may seek measures to protect them from competing imports produced in countries with less
stringent regulations. In this case, other imports from the United States may align with UK objectives. For
example, wood chips used to produce sustainable energy are already a top U.S. agricultural export to the UK.
Also, the United States is the second largest supplier of bioethanol to the UK after the EU. The comparative
advantage of U.S. over EU bioethanol production could also lead to increased U.S. trade in renewable fuels
with the UK.

As its trade policy becomes independent of the EU’s, the UK may utilize negotiations with the United States
and other partners to diversify its suppliers of agricultural imports. Furthermore, U.S. exports to the UK
benefit from a shared language, perceived affordability, familiarity, and additional capacity from established
import-export firms (Vasquez-Nicholson, 2021). While the U.S. market share in the UK agricultural market
is small (4 percent), it could be expanded through new trade opportunities. This viewpoint is supported by
early evidence of an increased non-EU share of UK imports of agri-food inputs and products such as vegeta-
bles, and roots and tubers (Bakker et al., 2022). Despite these shifts, about 70 percent of UK agri-food trade
is with the EU, and a primary focus of trade negotiations was the post-Brexit EU-UK TCA.

EU-UK Trade and Cooperation Agreement

The EU-UK TCA was ratified on December 24, 2020, and entered into effect on January 1, 2021, with the
EU-side grace period to phase in TCA regulations ending January 1, 2022. On the UK side, the TCA regula-
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tions phase-in, originally set to conclude in June 2022, was extended 18 months to January 2024 to allow ad-
ditional time for the UK transition. Under the EU-UK TCA, the UK is afforded mostly28 tariff-free access to
the EU market, but new challenges, such as paperwork requirements, rules of origin, and nontariff measures,
could affect trade patterns. For instance, the UK is no longer used as a hub for onward trade in wine and nuts
since these products would be subject to additional duties under the EU-UK TCA rules of origin. Also, the
status of resident foreign workers and the movement of labor and services between the UK and EU resulted in
challenges post-Brexit, especially in the agri-food sector with associated UK labor shortages.

Following the TCA, trade between the EU and UK declined (Bakker et al., 2022). There was controversy
about whether steep declines in trade volume were due to Brexit or the impacts of COVID-19 (Freeman et
al., 2022). However, part of the decline is likely associated with an adjustment period to the new UK-EU
trade regime, as multiple challenges were experienced. For example, delays in shipments between the EU and
UK arose because of new customs requirements (e.g., paperwork), leading to spoilage and certain EU busi-
nesses ceasing orders from the UK. The UK-side phase-in of the TCA to 2024 extended the adjustment period
for UK border checks. Though once checkpoint infrastructure and personnel (e.g., veterinary inspectors) are
established, UK inspections for animal products coming from the EU could cause similar delays and trade
reductions. Growth in the UK’s agri-food trade with non-EU partners post-Brexit suggests the TCA may have
played a role in diversifying trade away from the EU. Recognition of trade barriers and shifting trade patterns
could prompt the adoption of new arrangements when the TCA is renegotiated in 5 years (Holmes, 2022).

Additional Considerations for UK Agri-Food Trade

The negotiation of new trade agreements has been touted as an advantage of Brexit, with recent deals (e.g.,
Australia and New Zealand) highlighted by UK leadership as an early win (HMG, 2022a). On the other
hand, a notable critique described these agreements as deals that give “back side payments to get back to
(trade) level under the EU, which is better than the alternative (i.e., trade reduction)” (Posen, 2022). The
EU-UK TCA also introduced TBTs with the UK’s largest trade partner post-Brexit. Furthermore, the UK no
longer benefits directly from EU trade negotiations as a member, though multilateral trade negotiations by the
EU (e.g., WTO) could still benefit the UK in some cases of EU-UK regulatory alignment (Petetin and Dobbs,
2022). Another consideration is the UK’s former role as an EU member (prior to Brexit), having aligned with
countries like Sweden and the Baltics to support free trade and oppose protectionist measures introduced by
other EU members. A post-Brexit example is an internal EU procurement policy introduced by France that
could impact trade by adding a requirement that public expenditures preferentially select products from the
Single Market over foreign ones.

Issues related to the agri-food trade include TBTs in the form of regulatory hurdles (e.g., border inspections
and paperwork) and NTMs, such as SPS standards, as well as tariff-rate quotas (TRQs) that limit the amount
of foreign products that can enter the market tariff-free or at a lower rate.?? NTM:s factor into trade agree-
ments by preventing imports that do not meet domestic standards (e.g., food safety, SPS, and labeling).?° This
is relevant in multiple cases related to post-Brexit UK agri-food policy aims such as environmental protection
and animal welfare that could affect trade (Petetin and Dobbs, 2022).

Animal products in the UK is an example that illustrates these issues. The UK may implement some of the
most stringent animal welfare regulations, which could prompt new investments by farmers (Siettou, 2022).
Many UK farmers are concerned that lower cost imports may not satisfy these UK animal welfare standards,

28 Rules of origin in the EU-UK TCA impose tariffs on some processed goods comprised of materials from outside the UK or
EU. The food industry is particularly affected by these requirements since many processed products do not qualify for tariff-free trade
(Institute for Government, 2020; HMG, 2021).

2 For further examination of TRQs and agricultural trade, see Beckman et al. (2021).
30 For an examination of the effects of SPS standards and TBTs on U.S.-EU agricultural trade, see Arita et al. (2015).
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leaving UK producers at a disadvantage unless the imports are restricted (Petetin and Dobbs, 2022). Animal
product standards (e.g., non-hormone-treated beef and non-pathogen reduction-treated poultry) are among
the longstanding issues that have prevented some U.S. farmers from trading with the EU and UK (Bolla,
2019). In addition to NTMs, high external tariffs are another factor that has generally kept non-EU products
out of the UK—along with other European markets.

In cases where UK standards are met but a comparative advantage in agriculture remains an issue, TRQs may
limit the market share of lower cost imports. For instance, EU TRQs for U.S. high-quality beef that meets EU
standards were based on overall imports to the Single Market, but now the UK must renegotiate allocations
for U.S. high-quality beef. Recently reapproved UK beef and lamb exports to the United States post-Brexit is
another potential area of growth for trans-Atlantic trade. UK producers of beef, lamb, and milk may benefit
from foreign market access under the finalized trade agreements, but these producers also may be wary of
comparative advantage from countries like Australia and New Zealand. In response to these concerns, the
UK-Australia trade agreement includes TRQ)s that are phased out over 15 years to fully expand agricultural
trade between the two countries. More sensitive markets, such as UK lamb, will transition over the full term,
while in some cases, this transition will be complete within 5 years. For example, wheat and barley TRQs are
enforced for only 4 years before tariffs and quotas are eliminated.

Some UK products may benefit from new export markets in cases where market stability may justify expanded
output. China has been the UK pork sector’s largest export market since 2016, and exports doubled between
2018 and 2020 following Chinese herd reductions associated with ASF outbreaks. Exports dropped as China
contained the ASF outbreak and production rebounded, but China remained the top UK pork export market
in the first half of 2022. However, the UK hog industry also had to contend with uncertainty related to Brexit
(e.g., labor shortages for butchers and haulers) and the ongoing COVID-19 pandemic that prevented market
stability with slaughter volume projected to fall in 2022 (Knight, 2021b).

UK Agri-Food Sector in the Medium-to-Long Term

Several relevant factors to the UK agri-food sector are observed in the medium-to-long term. These include
challenges from global climate change, the ongoing COVID-19 pandemic, and Russia’s military invasion of
Ukraine, which are likely to affect this sector and the broader economy for many years to come. Policy time-
lines and targets are also set over a longer timeframe. In some cases, these are broad multinational commit-
ments such as the Paris Climate Accords’ 2030 goals. UK agri-food policy and trade agreements will also reach
important milestones in the medium-to-long term. For example, the phase-out of CAP-style support pay-
ments under England’s ELM will conclude in 2027. Multiple UK trade agreements are likely to be finalized,
and UK markets will continue to be opened to imports as TRQs are phased out, while UK producers may
benefit from greater access to foreign markets. In addition, the first renegotiation of the EU-UK TCA in 2026
could recognize trade barriers and shifting trade patterns and prompt the adoption of new arrangements,
which also applies to future reviews (i.e., at 10 and 15 years). Nevertheless, inferring developments over the
medium-to-long term is complicated by unforeseeable circumstances and potential changes in policy direction
on multiple fronts (i.e., production and trade) in the future.

Investment in R&D to address anticipated and unforeseen effects from global climate change is a UK prior-
ity post-Brexit. While public funding for R&D may become available in the short term, the benefits from
these investments in the agri-food sector are likely to be accrued over the medium-to-long term. A tradeoff
between the local environment and input use that is generally associated with lower yields may also be ad-
dressed by investments in R&D. In other words, technological advancement may mitigate some of these
production declines through greater productivity, but in addition to R&D, this requires capacity building to
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aid in proof-of-concept, scaling, delivery, promotion, and ultimately adoption by producers. In the past, UK
public investment in R&D and the adoption of new technologies served as an important factor in driving the
country’s domestic productivity gains in the lead-up to joining the EU and as an early member (Thirtle et al.,
2008). Again, while time horizons for the returns from R&D are long, meeting environmental goals in the
meantime may entail a reduction in output. Unlike shifting patterns of existing trade volumes, the demand
generated from shrinking domestic production presents novel opportunities to expand UK agri-food trade.
This has been illustrated in the case of the EC’s European Green Deal strategies to reduce the use of conven-
tional agricultural inputs, where projections include greater reliance from the EU on imported goods as well as
increased food prices in the Single Market (Beckman et al., 2020).

Trade in goods and technological advancement may help to supplement these needs initially and reduce

the timescale from innovation to adoption by farmers. One example is the use of gene editing (or enhanced
breeding) to remove undesirable genes from the germplasm and/or hasten the process of traditional breed-
ing techniques for desirable traits (e.g., yield, seasonality, and drought and disease resistance).?! The UK has
participated in genetically edited wheat trials, though no commercial varieties have been released, as well as
calls from researchers to adopt recent developments in animal breeding (e.g., to reduce diseases and relative
GHG emissions) (Harvey, 2021; McKie, 2021; Stokstad, 2021; Wilson, 2021). Furthermore, consideration
of biotechnology and additives in animal feed (e.g., GMO corn and soy or red seaweed, given the relative size
of the UK coastline) may offer a lower cost and more environmentally friendly alternative to producers that
currently feed with wheat and barley (UK FSA, 2021; Roque et al., 2021; Sabin, 2021). Openness to bio-
technologies is a longstanding debate in the EU and UK (Kupferschmidt, 2018). While there may be varying
degrees of consumer acceptance of biotechnology within the UK, navigating these issues as an independent
nation may lead to expedited approval and use (Stokstad, 2021; Wilson, 2021). This is an example of diver-
gent policy between the EU and UK, where evolving stances and approval processes related to bioengineering
have already led to trade issues (HMG, 2022a). Concurrently, the UK remains highly integrated with the EU
for agricultural and food trade, which could be affected by shifts in biotechnology policy by either party.

Considering future alignment between the UK and EU, both the EC’s European Green Deal and HMG’s
Government Food Strategy include aspirational targets for the agri-food sector by 2030. For instance, the Eu-
ropean Green Deal aims to set aside 10 percent of agricultural land for biodiversity and habitat, with a corre-
sponding goal in the Government Food Strategy to triple England’s forested area by 2030 and restore 280,000
ha of peatland by 2050. While the Government Food Strategy does not call for specific cuts to conventional
agricultural inputs (e.g., fertilizer and pesticides), it does focus on agricultural sustainability, reduction targets
for sectoral GHG emissions, revised animal welfare standards, and investment in agri-food R&D. Both the
European Green Deal and Government Food Strategy address food waste as an important means to improve
the sustainability of European food systems. Aside from the devolved approach to agriculture, trade provisions
in the Government Food Strategy may play a similar role to the European Green Deal in setting UK policy.
Language in the Government Food Strategy reflects HMG’s post-Brexit “Global Britain” with trade agree-
ments negotiated to offer the best value for imported products and secure markets for UK products abroad,
though EU influence on trade policy remains an essential consideration as the UK relies most heavily on
exchanges with the Single Market. This is also reflected by public procurement guidance in the Government
Food Strategy that includes environment, sustainability, and animal welfare considerations, which differs from
the post-Brexit EU proposal to favor public procurement from Single Market producers over external sources.
Other European Green Deal-related trade policies that could bear relevance to the UK include the carbon bor-
der adjustment mechanism (CBAM) and deforestation-free supply chains, which could benefit U.S. trade in

31 Varieties generated through genetic engineering are not achievable through gene deletion alone or traditional breeding tech-
niques. For further discussion on the differences between gene editing and genetic engineering in the context of EU policy, see Kupfer-
schmidt (2018).
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forest products as a leader in sustainable forestry. Products certified as (net) deforestation-free from sustainably
managed forests, as well as opportunities in this sector for carbon sequestration and the sale of GHG offsets
may generate significant opportunities for U.S. foresters (U. S. Department of State, 2021).32

Summary: Post-Brexit UK Agri-Food Policy and Trade

The outlook described here is based on the report’s discussion of post-Brexit policy changes and the UK’s
limited agricultural production capacity. From the short-to-long view, a few common threads are apparent

for UK agri-food policy and trade. First, the UK will likely remain a large importer of agri-food products

and generate additional import demand to account for declining domestic supply as support to producers is
reduced in favor of environmental protection aims. The predominant reliance on agri-food trade with the EU
will likely be maintained, at least in the short run, while contending with challenges from the concurrent CO-
VID-19 pandemic and the introduction of new regulatory hurdles and nontariff barriers now that the UK is
no longer part of the Single Market. Early considerations of agricultural policy at the national level affirm this
path as some of the devolved administrations gradually move away from an EU CAP-style policy framework
while maintaining some consistency with EU CAP-style payments to producers over the immediate term. In
time, the realization of different scenarios, such as shifts in Pillar I support payments to maintain overall levels
of farmer income compared with scenarios where farmer income is reduced, could reveal long-term effects
from Brexit on UK agri-food production. Similarly, trade policy has relied on rolled-over agreements negoti-
ated under the EU, with trade agreements recently completed with Australia and New Zealand. The UK seeks
to benefit from trade negotiations through diversified import supply and greater export demand for its high-
value processed goods. Again, the effects of Brexit could come through shifts in UK agri-food trade and the
realization of areas of global comparative advantage and consumer demand for high-value specialty products.
Broadly speaking, engagement with the UK over the coming years presents new opportunities for partnerships
and expansion of trade flows into the island nation. In the case of the United States, strong trends in wood
products, as well as a shared language, perceived affordability, familiarity, and established import-export capac-
ity, present an optimistic outlook from across the pond.

References

Ahmad, S., N. Limao, S. Oliver, and S. Shikher. 2020. Brexit Uncertainty and Its (Dis)Service Effects, No.
w28053, National Bureau of Economic Research, Cambridge, Massachusetts.

Antonopoulos, 1., M. Bell, A. Cavoski, and L. Petetin. 2022. The Governance of Agriculture in Post-Brexit UK.
London and New York: Routledge.

Arita, S., J. Beckman, and L. Mitchell. 2017. “Reducing Transatlantic Barriers on U.S.-EU Agri-Food Trade:
What are the Possible Gains?” Food Policy (68):233-247.

Arita, S., L. Mitchell, and ]. Beckman. 2015. Estimating the Effects of Selected Sanitary and Phytosanitary Mea-
sures and Technical Barriers to Trade on U.S.—EU Agricultural Trade, ERR-199, U.S. Department of Agricul-

ture, Economic Research Service.

321n 2019, about 11 percent of U.S. GHG emissions were offset by the forest sector. For a detailed examination of the sector’s
potential for GHG mitigation, see Giebink et al. (2022).

35
United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



Arnold, T. 2020. “Policies for Agriculture and the Environment on the Island of Ireland in the Post-Brexit
World,” 7he Journal of Cross Border Studies in Ireland (15):123-136.

Arriola, C., S. Benz, A. Mourougane, and E van Tongeren. 2020. 7he Trade Impact of the UK’s Exit From the
EU Single Market, No. 1631, OECD Economics Department Working Papers, Paris, France.

Bakker, ].D., N. Datta, J. De Lyon, L. Opitz, and D. Yang. 2022. Post-Brexit Imports, Supply Chains, and the
Effect on Consumer Prices, UK in a Changing Europe, King’s College, London, England.

Beckman, J., M. Ivanic, ]J. Jelliffe, and S. Arita. 2022. “Adopt or Not Adopt? Mirror Clauses and the EU
Green Deal,” Applied Economic Perspectives and Policy.

Beckman, J., E Gale, and T. Lee. 2021. Agricultural Market Access Under Tariff-Rate Quotas, ERR 279, U.S.

Department of Agriculture, Economic Research Service.

Beckman, J., M. Ivanic, J.L. Jelliffe, EG. Baquedano, and S.G. Scott. 2020. Economic and Food Security Im-
pacts of Agricultural Input Reduction Under the European Union Green, Deals Farm to Fork and Biodiversity
Strategies, EB-30, U.S. Department of Agriculture, Economic Research Service.

Bell, M. 2022. “Balancing Productivity and the Environment,” in 7he Governance of Agriculture in Post-Brexit
UK, 1. Antonopoulos, M. Bell, A. Cavoski, and L. Petetin, eds. London and New York: Routledge.

Bellora, C., C. Emlinger, ]. Fouré, and H. Guimbard. 2017. “Research for AGRI Committee: EU-UK Agri-
cultural Trade: State of Play and Possible Impacts of Brexit,” Centre d’Etudes Prospectives et d’Informations
Internationales (CEPII), Euroopan Unioni. European Parliament, Strasbourg, France.

Bolla, S. 2019. European Union: Food and Agricultural Import Regulations and Standards Country Report,
GAIN-E42019-0048, U.S. Department of Agriculture, Foreign Agricultural Service.

Born, B., G.J. Miiller, M. Schularick, and P. Sedldcek. 2019. “The Costs of Economic Nationalism: Evidence
From the Brexit Experiment,” 7he Economic Journal 129(623):2722-2744.

Bureau, J., and J. Antén (2022), “Agricultural Total Factor Productivity and the Environment: A Guide to
Emerging Best Practices in Measurement,” OECD Food, Agriculture and Fisheries Papers, No. 177, Organ-
isation for Economic Co-operation and Development Publishing, Paris, France.

Burfisher, M.E., ]. Dyck, B. Meade, L. Mitchell, J. Wainio, S. Zahniser, S. Arita, and J. Beckman. 2014. Agricul-
ture in the Trans-Pacific Partnership, ERR-176, U.S. Department of Agriculture, Economic Research Service.

Cheptea, A., M. Huchet, and L. Henry. 2021. “How Will Brexit Affect the Patterns of European Agricultural
and Food Exports?” European Review of Agricultural Economics 48(5):1031-1073.

Choi, H.S., T. Jansson, A. Matthews, and K. Mittenzwei. 2021. “European Agriculture After Brexit: Does
Anyone Benefit From the Divorce?” Journal of Agricultural Economics 72(1):3-24.

Davis, J., S. Feng, M. Patton, and ]. Binfield. 2017. Impacts of Alternative Post-Brexit Trade Agreements on UK
Agriculture, FAPRI-UK Project, Agri-Food and Biosciences Institute, Belfast, Northern Ireland.

Department of Agriculture, Environment and Rural Affairs (DAERA). 2022. Future Agricultural Policy Deci-
sions for Northern Ireland, Government of Northern Ireland, Belfast, Northern Ireland.

Downing, E., and S. Coe. 2018. Brexit: Future UK Agriculture Policy, UK House of Commons, Briefing Paper
Number, CBP 8218, London, England.

Dwyer, J.C. 2018. The Implications of Brexit for Agriculture, Rural Areas and Land Use in Wales, The Public
Policy Institute for Wales, The Wales Center for Public Policy, Cardiff, Wales.

36
United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



European Commission. 2021a. “CAP Expenditure in the Total EU Expenditure,” Common Agricultural Policy:
Key Graphs and Figures, Graph 1, European Commission, Brussels, Belgium.

European Commission. 2021b. “CAP Expenditure and CAP Reform Path,” Common Agricultural Policy: Key
Graphs and Figures, Graph 2, European Commission, Brussels, Belgium.

European Commission. 2020. “A Farm to Fork Strategy for a Fair, Healthy and Environmentally-Friendly
Food System,” Communication From the Commission to the European Parliament, the Council, the European
Economic and Social Committee and the Committee ofthe Regions, Com (2020) 381 final, European Commis-
sion, Brussels, Belgium.

European Parliament. 2022. “The Common Agricultural Policy,” Fact Sheets on the European Union, European
Parliament, Strasbourg, France.

European Union. 2021. “Regulation (EU) 2021/2115 of the European Parliament and of the Council of 2
December 2021 establishing rules on support for strategic plans to be drawn up by Member States under
the common agricultural policy (CAP Strategic Plans) and financed by the European Agricultural Guaran-
tee Fund (EAGF) and by the European Agricultural Fund for Rural Development (EAFRD) and repealing
Regulations (EU) No 1305/2013 and (EU) No 1307/2013,” O] L. 435, 6.12.2021, p. 1-186 (EN), Euro-
pean Union, Brussels, Belgium.

Eurostat. 2022. Statistics by Theme: Agriculture, Forestry, and Fisheries. Nomenclature of Territorial Units for
Statistics, NUTS 2018/EU-28, Luxembourg.

Feng, S., M. Patton, J. Binfield, and J. Davis. 2017. ““Deal” or ‘No Deal’? Impacts of Alternative Post-Brexit
Trade Agreements on UK Agriculture,” EuroChoices 16(3):27-33.

Freeman, R., K. Manova, T. Prayer, and T. Sampson. 2022. Unravelling Deep Integration: UK Trade in the
Wake of Brexit, No. 1847, Center for Economic Performance Discussion Papers, London School of Eco-
nomics, London, England.

Giebink, C.L., G.M. Domke, R.A. Fisher, K.A. Heilman, D.].P. Moore, R.J. DeRose, and M.E.K. Evans.
2022. “The Policy and Ecology of Forest-based Climate Mitigation: Challenges, Needs, and Opportuni-
ties,” Plant and Soil.

Gravey, V. 2022. “Brexit and the Common Agricultural Policy: There and Back Again,” in 7he Governance of
Agriculture in Post-Brexit UK, 1. Antonopoulos, M. Bell, A. Cavoski, and L. Petetin, eds. London and New
York: Routledge.

Graziano, A., K. Handley, and N. Limao. 2021. “Brexit Uncertainty and Trade Disintegration,” 7he Economic
Journal, 131 (April), 1150-1185.

Harvey, E 2021. “Genetically Modified Food a Step Closer in England as Laws Relaxed,” The Guardian, Sep-
tember 29, 2021.

Helm, D. 2017. “Agriculture After Brexit,” Oxford Review of Economic Policy 33(suppl_1):S124-S133.

Hewson, V. 2022. “The Northern Ireland Protocol: Current Position and Ways Forward,” Institute of Eco-
nomic Affairs (IAE) Briefing Papers.

Hill, B. 2022. “Studies of the Impact of Brexit on UK Agriculture,” in 7he Governance of Agriculture in Post-
Brexit UK, 1. Antonopoulos, M. Bell, A. Cavoski, and L. Petetin, eds. London and New York: Routledge.

Hill, B., and D. Bradley. 2019. “Will Brexit Impact on the Social Contributions Made by Agriculture?” Euro-
Choices 18(2):17-22.

37
United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



HMG. 2022a. “The Benefits of Brexit: How the UK is Taking Advantage of Leaving the EU.” HMG, Lon-
don, England.

HMG. 2022b. “Office for Budget Responsibility: Economic and Fiscal Outlook,” (CP 648). HMG, Lon-
don, England.

HMG. 2021. “Introduction to Rules of Origin and Claiming Duties when Trading between the UK and EU,”
HM Revenue and Customs, Guidance, HMG, London, England.

HMG. 2018. “EU Exit: Long-term Economic Analysis.” HMG, London, England.

Holmes, P. 2022. “Reviewing the TCA: How to Salvage Something from the Wreckage of Brexit,” Progressive
Economy Forum, London, England.

Hubbard, C., J. Davis, S. Feng, D. Harvey, A. Liddon, A. Moxey, M. Ojo, M. Patton, G. Philippidis, and C.
Scott. 2018. “Brexit: How Will UK Agriculture Fare?” EuroChoices 17(2):19-26.

Institute for Government. 2020. “UK-EU Future Relationship: The Deal,” Institute for Government, Lon-
don, England.

Keating, M. 2022. “Taking Back Control? Brexit and the Territorial Constitution of the United Kingdom,”
Journal of European Public Policy 29:4,491-5009.

Kierzenkowski, R., N. Pain, E. Rusticelli, and S. Zwart. 2016. 7he Economic Consequences of Brexit: A Taxing
Decision, No. 16, OECD Economics Department Policy Papers.

Knight, S. 2021a. United Kingdom: Dairy Situation and Outlook, GAIN-UK2021-0086, U.S. Department of
Agriculture, Foreign Agricultural Service.

Knight, S. 2021b. United Kingdom: Livestock and Poultry Situation Outlook, GAIN-UK2021-0084, U.S. De-
partment of Agriculture, Foreign Agricultural Service.

Kupferschmidt, K. 2018. “EU Verdict on CRISPR Crops Dismays Scientists,” Science 361(6401):435-4306.

Lampkin, N., S. Shrestha, A. Sellars, D. Baldock, J. Smith, S. Mullender, C. Keenleyside, B. Pearce, and C.A.
Watson. 2021. Preparing the Evidence Base for Post-Brexit Agriculture in Scotland—Case Studies on Alterna-
tive Payments, No. 1201, NatureScot Research Reports.

MacQueen, R., S. Millard, U. Patel, K. Whyte, J.S. Chadha, P Mortimer-Lee, X. Mao, A. Pabst, M. Mos-
ley, A. Bhattacharjee, P. Dixon, and T. Szendrei. 2022. National Institute UK Economic Outlook: Sailing
in Treacherous Seas, No. 6, National Institute of Economic and Social Research, National Institute UK
Economic Outlook, Series A.

McKie, R. 2021. “Gene Editing “Would Allow Us to Create Hardier Farm Breeds,” The Guardian, September
26, 2021.

Morgan, S., S. Arita, J. Beckman, S. Ahsan, D. Russell, P. Jarrell, and B. Kenner. 2022. 7he Economic Impacts of
Retaliatory Tariffs on U.S. Agriculture, ERR-304, U.S. Department of Agriculture, Economic Research Service.

Murphy, M.C. 2021. “Northern Ireland and Brexit: Where Sovereignty and Stability Collide?” Journal of Con-
temporary European Studies 29(3):405—418.

National Farmers' Union. 2022. “Labour Shortages Cost Millions in Fruit and Veg Waste.” National Farmers’
Union, Warwickshire, England.

38
United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



Nortje, C. 2020. “Brexit and Agriculture: An Update,” FarmBiz 6(5):11-11.

OECD.Stat. 2021. Data by Theme: Demography and Population. Population Projections, United Kingdom,
August 2022.

Ojo, O.M.,, C. Hubbard, M. Wallace, A. Moxey, M. Patton, D. Harvey, S. Shrestha, S. Feng, C. Scott, and G.
Philippidis. 2021. “Brexit: Potential Impacts on the Economic Welfare of UK Farm Households,” Regional
Studies 55:9,1583-1595.

Pardey, P, C. Chan-Kang, S. Dehmer, and J. Beddow, 2016a. Data Reshuffling the Global R&>D Deck, Version
3.5, Research and Development Spending: Food and Agriculture R&D Series, International Science and
Technology Practice and Policy (InSTePP) International Innovation Accounts, University of Minnesota,
Minneapolis.

Pardey, P.G., C. Chan-Kang, S.P. Dehmer, and ].M. Beddow. 2016b. “Agricultural R&D Is On the Move,”
Nature 537(7620):301-303.

Parlevliet, O. 2020. Post-Brexit Agriculture: A Study on How Farmers in Southeast England Conceptualise Future
Farming in the UK and Respond to the Agricultural Policy Changes Occurring Post-Brexit, Department of Hu-
man Geography, Stockholm University, Stockholm, Sweden.

Patton, M., S. Feng, J. Davis, 2. Caskie, E. Sherry, and ]. Binfield. 2020. “Impact on UK Agriculture of Changes
to Direct Payments Following Brexit,” Agri-Food and Biosciences Institute, Belfast, Northern Ireland.

Petetin, L. 2022. “Setting the Path for UK and Devolved Agriculture,” in 7he Governance of Agriculture in Post-
Brexit UK, 1. Antonopoulos, M. Bell, A. Cavoski, and L. Petetin, eds. London and New York: Routledge.

Petetin, L., and M. Dobbs. 2021. Brexit and Agriculture. London: Routledge.

Polet, Y. 2021. European Union: Dairy and Products Annual, GAIN-E42021-0078, U.S. Department of Agri-
culture, Foreign Agricultural Service.

Posen, A. 2022. “The UK and the Global Economy After Brexit,” (presentation), The Economics of Brexit:
What Have We Learned? Conference, UK in a Changing Europe, The Royal College of Surgeons of Eng-
land, London, England, April 27, 2022.

Ridley, W., J. Luckstead, and S. Devadoss. 2022. “Wine: The Punching Bag in Trade Retaliation,” Food Policy
109(2022):102250.

Roque, B.M., Venegas, M., Kinley, R.D., Nys, R. de, Duarte, T.L., Yang, X., and Kebreab, E. 2021. “Red
seaweed (Asparagopsis taxiformis) supplementation reduces enteric methane by over 80 percent in beef

steers,” PLOS ONE 16:e0247820.

Sabin, L. 2021. “Morrisons supermarket funds trial feeding cows red UK seaweed to cut carbon emissions,”
The Independent, November 9, 2021.

Sampson, T. 2017. “Brexit: The Economics of International Disintegration,” Journal of Economic Perspectives

31(4):163-84.

Scottish Government. 2021. “Agricultural Transition in Scotland: First Steps Towards Our National Policy,”
Scottish Government, Edinburgh, Scotland.

Siettou, C. 2022. “Maintaining High Animal Welfare Standards in the UK,” in 7he Governance of Agriculture in
Post-Brexit UK, 1. Antonopoulos, M. Bell, A. Cavoski, and L. Petetin, eds. London and New York: Routledge.

39
United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



Springford, J. 2022. What Can We Know About the Cost of Brexit so Far?, Center for European Reform, London.
Stokstad, E. 2021. “UK Set to Loosen Rules for Gene-edited Crops and Animals,” Science, May 26, 2021.

Strong, H., and R. Wells. 2020. “Brexit-related Food Issues in the UK Print Media: Setting the Agenda for
Post-Brexit Food Policy,” British Food Journal 122(7):2187-2201.

Thirtle, C., L. Lin Lin, J. Holding, L. Jenkins, and J. Piesse. 2004. “Explaining the Decline in UK Agricul-
tural Productivity Growth,” Journal of Agricultural Economics 55(2):343-366.

Thirte, C., J. Piesse, and D. Schimmelpfennig. 2008. “Modeling the Length and Shape of the R&D Lag: An
Application to UK Agricultural Productivity,” Agricultural Economics 39(1):73-85.

Trade and Cooperation Agreement Between the European Union and the European Atomic Energy Commu-
nity, of the One Part, and the United Kingdom of Great Britain and Northern Ireland, of the Other Part
(2020) OJ L444/14.

Trade Data Monitor (TDM), 2022. Charleston, SC.

UK Department for Environment, Food and Rural Affairs (Defra). 2020. Agriculture in the United Kingdom
2020. UK Department for Environment, Food and Rural Affairs, London, England.

UK Department for Environment, Food and Rural Affairs (Defra). 2020. 7he Path to Sustainable Farming:
An Agricultural Transition Plan 2021 to 2024. UK Department for Environment, Food and Rural Affairs,
London, England.

UK Department for Environment, Food and Rural Affairs (Defra). 2022. Government Food Strategy. UK De-
partment for Environment, Food and Rural Affairs Policy Papers, London, England.

UK Department for Environment Food and Rural Affairs (Defra). 2021. (press release), U.S. Market to Open
Doors to UK Lamb from 2022. UK Department for Environment, Food and Rural Affairs, London, England.

UK Department for International Trade. 2022. UK Trade Agreements with Non-EU Countries. UK Depart-

ment for International Trade, London, England.
UK Food Standards Agency (FSA). 2021. GM in Animal Feed. UK Food Standards Agency, London, England.

UK House of Commons. 2022. Labour Shortages in the Food and Farming Sector. Fourth Report of Session
2021-22, Environment, Food and Rural Affairs Committee, London, England.

UK Office for National Statistics. 2022. Statistical Bulletin, Office of National Statistics, Newport, Wales.

U.S. Department of Agriculture, Economic Research Service. 2022. International Macroeconomic Dataset,
January 2022.

U.S. Department of Agriculture, Economic Research Service. 2021. International Agricultural Productivity
Data Product: Update 1960-2019, October 2021.

U.S. Department of State. 2021. 7he United States of America Nationally Determined Contribution: Reducing
Greenhouse Gases in the United States: A 2030 Emissions Target, first NDC of the United States of America
Under the UNFCCC. Washington, DC.

Vasquez-Nicholson, J. 2021. United Kingdom: Exporter Guide, GAIN-UK2021-0089, U.S. Department of
Agriculture, Foreign Agricultural Service.

Weaver, M. 2019. Section 232 and 301 Trade Actions in 2018. Special Topic, United States International Trade
Commission.
40

United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



Webb, D. 2022. Progress on UK Free Trade Agreement Negotiations. Research Briefing No. 9314, House of
Commons Library, London, England.

Welsh Government. 2021. Co-design for a Sustainable Farming Scheme for Wales. Welsh Government, Cardiff, Wales.

Wilson, J. 2021. United Kingdom: Biotechnology and Other New Production Technologies, GAIN-
UK2021-0090, U.S. Department of Agriculture, Foreign Agricultural Service.

Woods, A. 2011. “A Historical Synopsis of Farm Animal Disease and Public Policy in Twentieth Century Brit-
ain,” Philosophical Transactions of the Royal Society B: Biological Sciences 366(1573):1943—1954.

World Trade Organization (WTO). 2020. WTO Tariff Analysis. World Trade Organization, Geneva, Switzerland.

M1
United Kingdom Agricultural Production and Trade Policy Post-Brexit, EIB-250
USDA, Economic Research Service



	Summary
	Introduction
	The United Kingdom, European Union, and Brexit
	UK Agricultural Production and Trade
	Production Profile 
	UK Agri-Food Trade
	U.S. Agri-Food Trade With the EU and UK

	Brexit Studies and the Agri-food Sector
	UK Agri-Food Policy, Trade, and Brexit 
	UK Agri-Food Policy and Trade in the Short-term
	Agri-Food Trade for a Global Britain

	UK Agri-Food Sector in the Medium-to-long Term
	Summary: Post-Brexit UK Agri-Food Policy and Trade
	References

