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Abstract: While the COVID-19 pandemic and associated government responses have had a substantial impact on consumers and meat supply chains worldwide, the effect on beef and sheep farming
has been surprisingly small, short-lived and largely offset by other global influences. However, the
impact has also varied greatly between countries and regions, largely due to differences in Government measures and in industry circumstances and influences. This study aims to provide insights
into the pandemic’s impacts throughout global beef and sheep supply chains, but with a focus on
the farm level, particularly producer prices in 2020. At the centre of the study is an analysis of
online questionnaire-based survey responses to the Global agri benchmark Beef and Sheep Network.
The study also utilizes a variety of other studies and information sources to explore other potential
factors that could have also driven beef and sheep sectors worldwide in 2020. It explores how these
influences interacted with the effect of the pandemic. Food service sales were highly impacted by
the pandemic, meat processing was temporarily disrupted in North America but global livestock
prices remained high due, in large part, to the continuation of strong beef and sheep meat demand
and imports in China.
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1. Introduction

27–53. https://doi.org/10.3390/

As with many other sectors worldwide, global livestock supply chains have experienced significant disruption due to the emergence of the Severe Acute Respiratory Syndrome coronavirus 2 (SARS-CoV-2 or COVID-19) in early 2020 [1]. Since the priority is to
protect the physical and psychological health of billions of people, governments rushed to
impose rigorous sanitary measures to control the spread of the virus and those that could
afford it launched huge fiscal stimulus and support programs. Measures taken worldwide
have varied from drastic lockdowns, quarantines and border closures, to more relaxed measures to mitigate any socio-economic crisis sparked by the COVID-19 pandemic worldwide.
According to the World Bank 2020 and the Organization for Economic Cooperation and
Development (OECD), the pandemic has unleashed an unprecedented social and economic
crisis, which may be long-lasting and break supply chains, limit access to essential services
and raise food prices [2,3]. The mitigation measures have disrupted and altered value
chains and local and global commerce [1,4]. Protecting the health of individuals has been
the core concern but there has also been increased uncertainty around economic growth,
trade and food security.
From the very beginning of the pandemic, many newspapers, reports and reviews
have approached COVID-19’s impacts on different agricultural production systems and
supply chains. However, these contributions have principally aimed to highlight how the
pandemic could threaten food sectors and supply chains in general rather than the threat
to specific commodities or sectors. In this context, the OECD drew attention to potential
damages that the pandemic and consequent control measures could cause to the global
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food and agriculture sector in the short-term [5]. Since then, researchers have provided
observations on the potential negative impact of the pandemic on global agriculture, food
supply chains and food security [6–10]. Some reports and reviews reported findings with
regional and country-specific content [11–14].
Since late 2020, the impacts on specific agricultural sectors have begun to garner
more attention. With respect to the livestock and meat sectors, the Global Agenda for
Sustainable Livestock conducted a stakeholder consultation on COVID-19 in the livestock
sector globally between April and May 2020 [4]. Reviews covering the livestock industry
and meat production under the pandemic crisis have been conducted at global [1,15,16]
and regional levels [14,17–19]. Marchant-Forde and Boyle (2020) provided a deeper insight
into the U.S. pig and poultry industries [20]. In January 2021, Animal Frontiers, the review
magazine of North American and European animal science societies, tried to summarize
how livestock, mainly pig and cattle, have been affected by the pandemic, providing
examples from different countries and regions [21].
Apparently, a considerable amount of research has discussed, at some length, the
pandemic’s impact on agricultural activities in general but with less concentration on
global beef and sheep meat production and supply chains. Some research efforts have been
conducted on the beef sector in Canada [22,23] and the U.S. [24,25]. Evidence on sheep
production has been reported in Spain regarding sheep milk and meat production [26] and
the extensive sheep farming systems in Northeast Spain [27].
Research has emphasized the pandemic’s impact on the livestock sector at the market
level (supply, demand, consumer behaviour and trade) [24,28–31]. However, there is
minimal evidence of how the pandemic has affected different beef and sheep production
systems at the farm level, such as inputs availability, prices, production costs and returns.
This indicates that further research is needed to quantify and assess COVID-190 s impact on
beef and sheep sectors in different countries.
The vast majority of livestock sector reviews and analyses have focused on the pandemic’s impacts in isolation, while other factors and accompanying events impacting the
sector, have been largely overlooked. Global beef and sheep meat sectors are becoming
increasingly subject to a range of challenges arising from country-specific features, production systems’ particularities, economic and natural conditions, market developments and
trade agreements, and interactions between agricultural sectors [32,33]. These factors could
either further compound or mitigate the pandemic’s impacts, leading in turn to varying
severity between countries and regions.
Therefore, this study goes beyond existing research to (i) investigate, in addition to
COVID-19, a broader set of factors that may have impacted global beef and sheep sectors
in 2020, represented by macro-economic conditions, market developments and natural
conditions; (ii) provide a more complete coverage for beef and sheep production and supply
chains with a particular focus on the farm level.
The study illustrates examples and evidence obtained from 32 beef and 21 sheep producer countries. This will be helpful to understand the factors and country- and production
system-specific characteristics that have led to different impacts and implications of this
unprecedented pandemic. Such a comprehensive understanding could be helpful for beef
and sheep producers and agribusiness to formulate future management interventions for
more stable beef and sheep production and value chains.
2. Materials and Methods
2.1. Research Framework
The pandemic unprecedentedly challenged beef and sheep meat supply chains, impacting producers, processors, marketers and consumers [5,8,11,34]. It is to be expected
that beef and sheep farming systems would have been directly and indirectly impacted by
this supply chain disruption, potentially affecting beef and sheep supply, farm productivity
and producer prices. Figure 1 provides an overview of the potential impacts at the farm
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As this study aims to go beyond the pandemic’s impacts, it explores other potential factors that could have also driven beef and sheep sectors worldwide in 2020. Almadani et al.
(2021) introduced a comprehensive overview of factors that have influenced global beef and
sheep meat production and prices over the last two decades. The research framework addresses these factors under the “latest development issues” as follows: (i) macro-economic
conditions (exchange rate developments, political instability, inflation and economic recession); (ii) market developments (changes in supply, demand and trade regulations) and
natural conditions (climate conditions and animal disease) (Figure 1).
2.2. Data Sources and Analysis
Multiple data sources have been harnessed to fulfil the study objectives (Table 1). Based
on an in-depth analysis of previous studies and observations, an online questionnaire-based
survey was developed, comprising two sections; potential impacts of the pandemic and
relevance of latest development issues. A five-point Likert scale (1 = not at all to 5 = severe
impact) was identified to quantify the pandemic’s impact on a set of statements presenting
potential impacts of the pandemic at the farm, meat plant and market levels throughout
2020. The latest development issues have been addressed in the questionnaire as closed
questions (relevant/not relevant), with an open area to describe the relevant issues in more
detail. The questionnaire can be found in Figure A1 (in Appendix A).
Table 1. Overview of multiple data sources adopted in the study.
Data Source

•

Online questionnaire-based survey to
the agri benchmark Beef and Sheep
Network partners (April–May, 2021)

Purpose

Five-point Likert scale

Quantify the pandemic impact

Closed questions
(relevant/not relevant)

Explore the relevance of the latest
development issues

•

Online poll to the agri benchmark Beef and Sheep Network partners during the
network Conference (June 2021) using the polling panel of Webex Meetings App.,
Cisco Systems, Inc.

Observe any improvements regarding
beef and sheep meat supply chains
and producer prices during the 1st
half, 2021

•
•
•
•

agri benchmark database
Personal communication with the agri benchmark Beef and Sheep Network partners
Official data sources (national and international organizations)
Third-party materials (published reports, peer reviewed and news articles)

Drive deeper insights into the
developments of beef and sheep
sectors in 2020 across the globe

The online survey was circulated to all the agri benchmark Beef and Sheep Network
Partners in April 2021. The agri benchmark network is a global non-profit network of
agricultural economists, experts and livestock producers from 50 institutional partners,
covering most of the relevant producing countries and the global variety of production
systems [36,37]. Beef production systems are represented by 33 countries with almost all
the major producing countries included except India, representing approximately 76%
of global beef production in 2019. The network covers sheep production systems from
21 countries, which represented 59% of global sheep meat production in 2019. Beef and
sheep meat production in the agri benchmark network countries is shown in Figure A2, in
Appendix A. The agri benchmark Network Partners, who are members of the agri benchmark
partners’ institutions, were asked to answer the survey for their countries using relevant
statistics, research, reports, newsletters and other materials available at the national level.
Thus, the results are based on a mix of available data and statistics on the one hand and
expert assessments on the other.
Responses were analysed and results presented during a workshop presentation
conducted on 15 June as a part the 19th annual agri benchmark Beef and Sheep Conference,
2021 (online). During the workshop presentation, partners were asked, via a poll, if they
had observed any improvements regarding beef and sheep meat supply chains and prices
during the first half of 2021. The poll statements are shown in Figure A3, in Appendix A.
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As this study aimed to comprehensively capture insights into the developments of
global beef and sheep sectors in 2020, it gathered further evidence using external data
sources (Table 1).
The agri benchmark Beef and Sheep Network Database encompasses a comprehensive
set of sector and farm data on beef cattle and sheep farming systems in the network
countries which are provided and updated by the network partners on an annual basis
from national statistics [33,36]. The study adopted the agri benchmark database to monitor
changes in a set of sector and farm indicators in the network countries in 2020. The
sector-related indicators cover national beef and sheep meat production, consumption,
exports and imports, while farm level indicators reflect farm input prices and output
producer prices.
3. Results and Discussion
This section points out, based on the online survey results, the partners’ evaluation of
the pandemic’s impacts on the global beef and sheep sectors and the latest development
issues in the sectors. Thereafter, the results will be discussed by providing further supporting evidence driven by multi data sources introduced in Table 1. Poll results on the sector
developments during the first half of 2021 will be presented at the end of this section.
3.1. COVID-19 and Global Beef and Sheep Meat Markets
3.1.1. Survey Results on Meat Markets
Figure 2 provides an overview of the perceived severity of COVID-19’s impact on
different marketing activities. As anticipated, all partners reported some impact on awayfrom-home consumption, including food service activities, and a quarter reported a severe
impact. Large-scale social restrictions have slowed down the global tourism sector, mainly
hotels and restaurants. Moreover, food service and out-of-home facilities, such as canteens, buffets, quick service restaurants, fast food outlets and barbecues, were adversely
impacted worldwide.
The first wave of impacts, when restaurants and food service outlets were totally
closed, caused an initial surplus of beef and sheep meat in some countries—in particular,
premium cuts. However, panic buying of food followed the first shock, as consumers
stockpiled food at home, exacerbating the surge in retail trade [21]. These sudden market
shifts were hard to cope with in many western economies, where food service and retail
meat supply chains are highly specialized, and distribution systems are largely separate.
For example, meat products provided to food service channels are not subject to the same
packaging and labelling requirements as ready retail sales. This caused bottlenecks in the
meat supply chains during the first three months of the pandemic [34,38].
Despite the impacts of the pandemic on household incomes and on eating out in
2020, domestic beef and sheep meat demand and consumption was less impacted over the
network countries. Over 40% of respondents reported that the pandemic did not cause
any reduction in domestic beef and sheep meat demand and consumption overall in 2020,
whereas 28% indicated only a minor reduction—26% indicated a moderate or significant
reduction in consumption and none reported a severe reduction.
The pandemic’s impact on the food service demand for beef and sheep meat and on
supply chains was expected to have some negative impact on international trade demand
and to shift trade flows. This was the case, but the impact was less than expected, with
28% of survey respondents reporting at least a moderate slowing of trade and 56% a minor
negative impact. Similarly, the vast majority reported some shift in trade flows, with 25%
reporting at least a moderate shift in trade flows and 56% only minor shifts.
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Figure 2. COVID-19 impacts at consumer market level in 2020; Data source: Online survey data (n: 32).
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Figure 3. COVID-19 related above-the-line fiscal spending and GDP growth between 2019 and 2020
in selected countries, Data source: IMF Database [46]. (Above-the-line fiscal spending including
money spent since January 2020 or announced as of 5 June 2021, for implementation in 2020, 2021
and beyond, as a percentage of annual GDP. GDP growth in 2020 is the percentage point change in
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All African and South American countries in the network reported that the pandemic
caused economic hardships and a significant reduction in household purchasing power.
This was a critical factor eroding demand for beef and sheep meat in some countries at the
expense of lower priced meat, such as pork and poultry. Brazil and Argentina have been
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experiencing low economic growth and recessions for a decade. This has severely affected
consumer demand for beef [33]. COVID-19 and related economic hardships have further
compounded the fall in consumer purchasing power. Beef retail prices in Argentina, as of
June 2020, increased by 53% year-on-year, which is above the inflation rate of 42.8%. Higher
retail prices, together with low incomes and job losses due to the pandemic, made beef less
affordable [47]. Statistics showed that beef consumption in Argentina declined by 3% in
2020 to reach an all-time low of 50.22 kg/capita [48]. While Argentinians prefer beef over
other meats, they became more inclined to buy lower-priced proteins, mainly pork. Per
capita consumption of pork in Argentina increased by 11% in 2020 compared to 2019 [49].
Similarly, economic hardships and a reduction in consumer purchasing power in
Brazil caused by the pandemic reduced per capita consumption of beef by 8% in 2020,
while the demand for chicken, the cheapest meat, increased by 7% [42,50,51].
Lower sheep meat consumption has also been observed in Algeria, Namibia and
Tunisia as the purchasing ability of low and middle-class families has fallen [42].
3.1.3. Discussion on International Trade
Global meat trade was observed to be impacted by two main issues: interruptions at
meat processing plants and slowing food service sales. However, the level and direction of
these impacts were very diverse between countries. Figure 4 shows beef exports to the top
five destinations from Brazil and the U.S. between 2018 and 2020, being two of the world’s
largest beef exporters and having contrasting COVID-19 impacts. While U.S. beef exports
in 2020 declined by 4.9%, Brazil lifted volumes of beef exported by 8%.
Bottlenecks in the U.S. beef supply chain and food service closures waves in key import
markets for U.S. beef in North Asia led to significant supply disruptions to international
trade. U.S. beef exports plummeted by 30% in May 2020 compared to pre-crisis levels in
March. In contrast, Brazil’s exports of beef grew by about 19% during the same period [30].
This can be attributed to the weak domestic economy and spending, and strong export
demand from China, which made exporting much more attractive. There was massive
demand growth from China—Brazil’s exports to China increased by 75% in 2020. While
U.S. beef exports to China increased by 25% in 2020, the export share to Japan and South
Korea, as the top two destinations for U.S. beef, declined. Food service has continued to
face COVID-19 related challenges, prolonging the impact on exports of high value beef cuts
to Asia [52].
The prolonged lockdowns of food service activities hindered the internal beef and
sheep meat trade between EU countries, as the bulk of this trade is targeted at food service
outlet in these countries. Beef exports from Germany and the UK experienced a significant
decline in 2020—by 15% and 12%, respectively [42]. France is a large lamb importer,
sourcing half of its total sheep meat from the global market. In 2020, however, French
imports of sheep meat fell 10% as the food service market, which is the main channel for
imported lamb, in particular high value cuts, was thrown into turmoil by COVID-19 [42].
New Zealand, as the second largest sheep meat exporter, is another example highlighting the impact of slowing food service demand on the global lamb trade. EU, as a
key importer of New Zealand lamb, showed a 5.5% decline in volumes shipped in 2020
(Figure 5). As disease outbreaks in the EU shut down food service facilities in March, April
and May, lamb imports from New Zealand plummeted by 52%, from 11.2 million ton in
March to 5.4 million ton in May. Demand in hotels and restaurants fell significantly in
France and the Netherlands, pushing lamb imports down by 5% and 14%, respectively.
However, Germany maintained the 2019 import level from New Zealand.
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lamb prices reach unprecedented levels, up by 9% and 14% year-on-year in France and
Germany, respectively [42].
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into China’s market
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largest
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outbreak
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China’s
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by
22%,
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record
levels.
to China’s market for all meats, as pork is the main meat consumed in China. The OECD
On top of these factors, the outbreak of ASF in China has provided a temporary shock
reported that theto ASF
outbreak resulted in a 27% drop in Chinese pig meat production
China’s market for all meats, as pork is the main meat consumed in China. The OECD
with 15% reduction
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pigdrop
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outbreak resulted
in a 27%
in Chinese
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meat production
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the
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of China’s pig meat imports doubled in 2019, beef imports grew by 72% and sheep meatof
meat imports doubled in 2019, beef imports grew by 72% and sheep meat by
by 42% [42]. ThisChina’s
helps pig
to explain
the sharp increase in China’s cattle and sheep prices and
42% [42]. This helps to explain the sharp increase in China’s cattle and sheep prices and
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in 2019 and
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3.4.3. Discussion on Macro-Economic Conditions

3.4.3. Discussion on Macro-economic
Macro-Economic
Conditions
conditions were nominated as the main drivers of cattle and sheep
prices across
a wide were
range nominated
of countries from
different
keepand
it structured,
Macro-economic
conditions
as the
main continents.
drivers of To
cattle
sheep
we split
this discussion
into from
two sub
sections;continents.
beef producer
sheep proprices across a wide
range
of countries
different
Tocountries
keep it and
structured,
ducer countries.
we split this discussion into two sub sections; beef producer countries and sheep producer
countries.

•

Beef producer countries
Figure 11 shows the countries where one or more of the key macro-economic indica-
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Beef producer countries
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are affecting
productionitand
Given Argentina
and Brazil’s
global
roles as majorconditions
beef producers
andthe
exporters,
prices
in
these
countries.
is worthwhile to explain how macro-economic conditions are affecting the production and
According to Almadani et al. 2021, the rapid deterioration in economic growth and
prices in these countries.
currencies and the political instability across South America were the main drivers of
According tobeef
Almadani
et al.
2021,
rapid
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in economic
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andthe
exports
in the
region. GDP growth
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currencies and thepast
political
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South America
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drivers
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leading to little
economic
growth and
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in Brazil,
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Uruguay
[72,73].
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devaluation
in
Argentina
and
Brazil
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production, prices and exports in the region. GDP growth rapidly declined over the pastover
100%, respectively, while the Uruguay and Colombian pesos are now over 50%
decade leading to 700%
little and
economic
growth and recessions in Brazil, Argentina and Uruguay
below their peaks in 2011 and 2012, respectively [74].
[72,73]. Since 2014, currency
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and
Brazil prices
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overAmerican
700% and
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indicates developments
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in South
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while
the
Uruguay
and
pesosconditions,
are now inflation
over 50%
tries
in both
local
currencies
andColombian
USD. Such political
andbelow
economic
have
led to a dramatic
their peaks in 2011downturns
and 2012,
respectively
[74]. increase in the domestic beef prices. This, in turn, has
severely
affected
consumer
demand
for beef [33].
Figure 12 indicates developments of beef producer
prices in South American counThe agri benchmark Beef and Sheep Network Database showed that local beef prices in
tries in both local Brazil
currencies
and USD. Such political conditions, inflation and economic
have climbed for the third consecutive year, but the 2020 increase was the largest, up
downturns have led
a 35%
dramatic
in2019,
the domestic
prices.
This,ininBrazil
turn,indicated
has
54%to
and
relativeincrease
to 2018 and
respectively.beef
Network
partners
that “The recent
increasefor
in beef
prices
was not only due to the deterioration in economic growth
severely affected consumer
demand
beef
[33].
and mounting
production
but alsoDatabase
as a result of
production
diminishing.
booming
The agri benchmark
Beef and
Sheepcosts,
Network
showed
that
local beefThe
prices
international demand (particularly from China) together with low calf prices over the past four years
in Brazil have climbed
for the third consecutive year, but the 2020 increase was the largest,
have driven female cattle slaughter up” [75]. Consequently, national beef production in Brazil
up 54% and 35% relative
to in
2018
2019,
Network
partners
Brazil
indifell by 4.6%
2020.and
At the
samerespectively.
time, despite the
disruptions
to globalintrade
flows
caused
cated that “The recent
in crisis,
beef prices
wasBrazilian
not only
due torelative
the deterioration
inChina
economic
by theincrease
COVID-19
the lower
currency
to USD, strong
demand
andproduction
weak local beef
demand
helped
boostofbeef
exports bydiminishing.
8% in 2020 [42].
growth and mounting
costs,
but also
as a to
result
production
The booming international demand (particularly from China) together with low calf prices over the past four
years have driven female cattle slaughter up” [75]. Consequently, national beef production in
Brazil fell by 4.6% in 2020. At the same time, despite the disruptions to global trade flows
caused by the COVID-19 crisis, the lower Brazilian currency relative to USD, strong China
demand and weak local beef demand helped to boost beef exports by 8% in 2020 [42].
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South massive
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and one of theinflation
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the world,
36% in
In additionhighest
to thein
peso’s
devaluation,
is the at
second
2020.
Moreover,
Argentina
faces
high
levels
of
poverty
(41%)
after
almost
three
years
of
highest in South America, after Venezuela, and one of the highest in the world, at 36% in
recession. These factors have been pushing local beef prices lower [76].
2020. Moreover, Argentina faces high levels of poverty (41%) after almost three years of
Following the elimination of the Argentine Government’s beef export bans in 2015,
recession. Theseexports
factors
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[76]. market, as economic
have
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relative
to the lower
weak domestic
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Government’s
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export
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exports have been
increasingly
attractive
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China
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the
main
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nomic conditions hit domestic purchasing power. Argentine beef has become extremely
absorbing 76% of total beef shipments from Argentina in 2020. In contrast, per capita beef
attractive on global
markets—beef exports totalled 9 million ton in 2020, an increase of
consumption declined by 13% over the same period.
570% since reopening
inin2015.
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period. soya bean and corn increased
by nearly 40% year-on-year in 2020, and by above 400% since 2016. Hence, while local
The rapid rise in local cattle producer prices has not been reflected in beef farm profcattle prices in Argentina and Brazil increased by 243% and 54%, respectively, over the
itability, as the last
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the Argentine
peso
(along
factors)
fivedeterioration
years, beef farminprofits
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by 80%
andwith
60%, other
respectively,
overhas
the
also lifted farm same
inputperiod
prices.
[42].The prices of concentrates, soya bean and corn increased by
nearly 40% year-on-year
in 2020, countries:
and by above 400% since 2016. Hence, while local cattle
•
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and Brazil
increased by 243% and 54%, respectively, over the last five
13 clusters the countries where sheep meat prices have been mainly driven by
years, beef farmmacro-economic
profits have declined
byAlgeria
80% and
over
themeat
sameproducers
period
conditions.
and60%,
Iran, respectively,
as the two largest
sheep
within these countries [77], will be explained in more details. Furthermore, both countries
[42].
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typically represent challenges that are believed to hamper the development of sheep

Sheep producer
countries:
farming systems throughout the Middle East and North Africa (MENA), mainly economic

and political
Figure 13 clusters
the instability.
countries where sheep meat prices have been mainly driven by
Moreover,
the arid
semi-arid
much ofsheep
the MENA
climate
macro-economic conditions.given
Algeria
andand
Iran,
as thenature
two oflargest
meatregion,
producers
change, recurring droughts, desertification and degradation of pasture and rangelands
within these countries [77], will be explained in more details. Furthermore, both countries
and lack of good quality feed in adequate quantities are all significantly challenging the
typically represent
challenges
that
are believed to hamper the development of sheep farmperformance
of the
sector.
ing systems throughout
Middle
Easttheand
North
Africa
(MENA),
economic
and
Thesethe
conditions
make
sector
highly
volatile
in terms ofmainly
production
and prices,
as
the
bulk
of
sheep
farming
in
MENA
occurs
in
the
traditional
small-scale
systems,
mainly
political instability.
subsistence-oriented producers.
Moreover, by
given
the arid and semi-arid nature of much of the MENA region, climate
change, recurring droughts, desertification and degradation of pasture and rangelands
and lack of good quality feed in adequate quantities are all significantly challenging the
performance of the sector.
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The adverse economic and social consequences of the COVID-19 crisis have compounded the impact of these ongoing economic, political and natural issues in many
Sheep meat prices in Iran have shown an exponential increase since 2014, up by 400%
MENA countries—in common with other low-income countries around the world.
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tively. Thus, local
lamb
pricesremained
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by 48%,
year-on-year.
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prices
in
2020
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by
48%,
year-on-year.
Grazing systems account for nearly 60% of total sheep production in Iran. This makes
Grazing systems account for nearly 60% of total sheep production in Iran. This makes
the sector more vulnerable to widespread droughts which have hit more frequently and
the sector more vulnerable to widespread droughts which have hit more frequently and
severely in the last
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Algeria, with oil accounting for more than 90% of national revenues, economic
In Algeria, withInoil
accounting for more than 90% of national revenues, economic
growth has been hit as global oil prices have plunged since 2014 [78]. Brent Crude prices fell
growth has been hit as global oil prices have plunged since 2014 [78]. Brent Crude prices
sharply from USD 70/barrel in 2018–2019 to USD 20/barrel in the first quarter 2020, before
fell sharply from
USD 70/barrel
to[79].
USDThe
20/barrel
the rapidly
first quarter
2020,
recovering
to US$40infor2018–2019
most of 2020
Algerianin
dinar
declined,
devaluating
before recovering
to US$40
for2014
most
2020The
[79].
The Algerian
rapidly
declined,impacted
by 57%
between
andof2020.
resultant
economic dinar
downturn
has negatively
devaluating by 57%
between 2014
and 2020.
Thelowering
resultantdomestic
economic
downturn
hasmeat.
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purchasing
power,
demand
for sheep
The agri benchmark
Beef andpower,
Sheep Network
showed
that,
local lamb
tively impacted the populations’
purchasing
loweringDatabase
domestic
demand
forwhile
sheep
and sheep meat prices remained almost stable between 2014 and 2020, veterinary input
meat.
prices and
feedand
prices
(average
barleyDatabase
grain andshowed
hay prices)
rose
by 84%
and
55%, respecThe agri benchmark
Beef
Sheep
Network
that,
while
local
lamb
tively, causing a deterioration in farm profitability.
and sheep meat prices remained almost stable between 2014 and 2020, veterinary input
Although livestock production in Morocco and Jordan is mainly influenced by drought
prices and feed prices (average barley grain and hay prices) rose by 84% and 55%, respecand water scarcity, the fragile economies and political unrest in MENA also cast a shadow
tively, causing aon
deterioration
in farm
profitability.
the livestock sector.
Economic
hardship caused by the pandemic has unavoidably led to
Although livestock
production
in
Morocco
and Jordan
is mainlyIninfluenced
bydomestic
a drop in domestic sheep meat consumption
in both countries.
Morocco, low
drought and water
scarcity,
the
fragile
economies
and
political
unrest
in
MENA
also
cast
demand for sheep meat in 2020 was an obstacle, preventing producer prices from keeping
uplivestock
with increased
feed
costs following
the 2019
drought.
Despite
falling has
domestic
a shadow on the
sector.
Economic
hardship
caused
by the
pandemic
una- demand
voidably led to a drop in domestic sheep meat consumption in both countries. In Morocco,
low domestic demand for sheep meat in 2020 was an obstacle, preventing producer prices
from keeping up with increased feed costs following the 2019 drought. Despite falling
domestic demand in Jordan, sheep meat producer prices in 2020 increased by 10% compared to 2019, helped by a buoyant export market for live sheep in Gulf Cooperation

Ruminants
2022,
2, 2FOR PEER REVIEW
Ruminants
2022,

44

18

in Jordan,
sheep meat
in 2020 increased by 10% compared to 2019, helped by
3.4.4.
Discussion
onproducer
Naturalprices
Conditions

a buoyant export market for live sheep in Gulf Cooperation Council (GCC) countries [80].

Beef and sheep meat production and prices in Australia, New Zealand and Namibia
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Increased beef and sheep meat supply in New Zealand was met by a weak global
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numbers. The scheme was suspended in 2021 [85]. Under these circumstances, beef prices
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While U.S. beef exports experienced a decline in 2020 due to the pandemic, they
showed a notable rebound in the first half of 2021. Figure 16 reveals that, for the first six
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Tight lamb supply is expected from Oceania in 2021. Given the lower 2020 lamb crop
in New Zealand caused by drought, a 6.5% decline in lamb exports is forecasted in 2021 [82].
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In conclusion, the results of the study revealed that disruptions caused by the pandemic
at meat processing plant and market levels were short lived and limited in influence
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Factors that have influenced global beef and sheep meat production and prices over
the last decade continued to keep producer prices at record levels in 2020, more than offsetting any negative impacts of the pandemic in most countries and regions. Supply dis-
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resulting from persistent drought waves in Australia and the accelerated growth of meat
demand in China are expected to push producer prices to new highs in the near future.
In addition, ASF outbreaks are still impacting global pork supplies, elevating demand for
other meats, especially beef.
In some countries and regions, particularly South America, the impact of the pandemic
has exacerbated existing problems facing beef and sheep producers, principally arising
from political instability, low economic growth and consumer purchasing power, high
inflation and rapid currency depreciations (Section 3.4.3).
The interactive networking and cooperation between the agri benchmark Beef and
Sheep Network partners facilitated an informative and comprehensive (largely qualitative)
coverage of the impact of COVID-19 and other developments on beef and sheep sectors
worldwide. However, using data from expert assessment has some limitations. One of the
main limitations is that partners’ answers may reflect their respective areas of expertise.
Thus, they may evaluate the impacts of different factors on beef and sheep sectors in an
unbalanced way. Factors impacting beef and sheep sectors are highly interlinked and
influence each other. Thus, disentangling the impact of this pandemic from other factors
was one of the major challenges in this research. For this reason, the study tried to harness
multiple data sources in quantitative and qualitative analyses to address the impact of these
factors in a more accurate manner (Table 1). Further studies are recommended to investigate
the short- and medium-run impact on the beef and sheep sectors of the diverse measures
implemented by governmental and industrial institutions to mitigate the spread of the
pandemic. Most of these studies would involve case studies and contrasting COVID-19
impacts in selected countries and would be just as relevant to other meats, other food
groups or food in general. These include: (i) the impact of fiscal stimulus programs in
alleviating the impact of the pandemic on economic growth and consumer spending; (ii) the
change in estimated expenditure on beef and/or sheep meat in 2020 in selected countries
(or demand using the Purcell Index or other demand indices); and/or (iii) the influence of
a country’s eating habits and patterns on the impact of the pandemic on the demand for
beef (or all meats).
It would also be interesting, though harder, to speculate as to the lasting effects of the
pandemic on consumer demand and meat supply chains arising, for example, from altered
consumer purchasing habits, working from home and the growth in electronic marketing.
Author Contributions: Conceptualization, M.I.A.; methodology, M.I.A. and P.W.; formal analysis,
M.I.A.; writing—original draft preparation, M.I.A. and P.W.; writing—review and editing, M.I.A., P.W.
and C.D.; supervision, M.I.A. and P.W. All authors have read and agreed to the published version of
the manuscript.
Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Results of the agri benchmark online survey questionnaire are available
upon request. The data obtained from agri benchmark Beef and Sheep Network Database are not
publicly available due to scientific cooperation agreements between the agri benchmark Beef and
Sheep Network and the Institutional Partners.
Acknowledgments: The authors would like to thank the agri benchmark Beef and Sheep Network
partners and their institutions for the fruitful collaboration and for providing and updating relevant
national data.
Conflicts of Interest: The authors declare no conflict of interest.

Ruminants 2022, 2

48

PEER REVIEW

22
Appendix A

Figure A1. Survey questionnaire.

Figure A1. Survey questionnaire.

Ruminants 2022, 2

49
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