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Abstract: While the COVID-19 pandemic and associated government responses have had a substan-
tial 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 Govern-
ment 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

As with many other sectors worldwide, global livestock supply chains have experi-
enced significant disruption due to the emergence of the Severe Acute Respiratory Syn-
drome 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 mea-
sures 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-19′s impact on
beef and sheep sectors in different countries.

The vast majority of livestock sector reviews and analyses have focused on the pan-
demic’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, produc-
tion 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 pro-
ducer 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, im-
pacting 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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level, caused directly by the pandemic or indirectly by the disruptions at meat plants and
markets that were investigated within this study.

The direct impacts could be represented by disruptions in farm input flows and
product marketing, which could highly impact beef and sheep supply, farm productivity
and producer prices [1].
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global beef and sheep farming systems.

At the processing and packing level, movement restrictions, social distancing and the
high potential of virus outbreaks in these labour-intensive sectors contributed towards a
decrease in the slaughtering and processing capacity of meat plants [1,16].

This study investigates the pandemic’s impact on local consumption and the global
marketing of beef and sheep meat, as the sudden restriction of social and economic activities
are expected to have limited consumer purchasing power, market capacity and export
and import operations. Due to the major socioeconomic consequences of the pandemic,
its impacts continue to affect food demand and consumption, having reduced consumers’
income and lowered purchasing power in some countries [5,8,11].

Beef and sheep production at the farm level can be indirectly impacted by interruptions
at processing and marketing levels. With the closure of processing plants, together with
market disruptions, beef and sheep farmers are expected to have experienced a backlog of
market-ready cattle and potential overstocking [1].

In low-income countries, where the bulk of livestock farming occurs in traditional
small-scale systems, reduced market opportunities threaten farmers’ livelihoods. These are
mainly subsistence-oriented producers and they need cash flow for feeding their families
and animals [1,11,16,18]. In this context, the FAO guidelines to mitigate the impact of the
COVID-19 pandemic on livestock production and animal health [35] listed many programs
and projects that have been postponed or suspended at the national and international levels
due to the pandemic.
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As this study aims to go beyond the pandemic’s impacts, it explores other potential fac-
tors 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 ad-
dresses these factors under the “latest development issues” as follows: (i) macro-economic
conditions (exchange rate developments, political instability, inflation and economic reces-
sion); (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 Purpose

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

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 support-
ing 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 away-
from-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 can-
teens, 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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3.1.2. Discussion on Domestic Meat Demand and Consumption

Since it first appeared in China in December 2019, the virus has spread across the
globe, but it emerged and surged at different times across regions and countries. The
first wave in Europe and North America commenced in March 2020 and first peaked in
winter (December 2020/January 2021), while the first peak in South America and India was
be-tween August and October 2020, followed by a much larger peak in mid-2021 [39].

The timing and extent of the pandemic’s impact on beef and sheep meat consumption
also varied greatly across countries and even regions within countries due to the vast
differences in Government disease control measures, especially lock-downs and border
controls. While recognizing these differences in the timing and extent of the COVID-19
disease outbreaks and Government responses, there are striking similarities in the overall
impacts of the pandemic on consumers and consumption across the world.

With prolonged lockdowns, “stay at home” orders and many citizens working from
home, a huge shift in beef and sheep meat consumption occurred from away-from-home to
at-home consumption. This resulted in increased household demand for beef and sheep meat,
particularly mince [21,40]. Retail outlets, online and e-commerce food delivery platforms
and creative solutions at food service facilities (such as drive thru, takeout, curbside, home
delivery and take-away options) have adequately compensated for the lower demand in
traditional food service chains in the majority of the network countries [15,34,38].

Livestock and Meat Domestic Data of USDA estimates that per capita consumption of
beef in the U.S. was maintained in 2020 at the 2019 level of 26.5 kg [41]. Similarly, a slight
increase in total beef consumption in 2020 (3%) was recorded in Canada [42]. In the UK, the
drop in food service sales for beef was compensated through increased retail sales, even of
high priced cuts, causing a slightly higher beef consumption overall, by 3% [42,43].

Food service sales in China were temporally impacted in the first quarter of 2020
but recovered quickly after that. The shift from wet meat markets was accelerated by the
pandemic’s impact, with more consumers turning away from traditional retail and using
more online retail [44]. While a low 3% of fresh food consumed in China pre-pandemic was
sold through online food delivery platforms, this increased fourfold by February 2020 [45].
Consequently, a significant increase (9%) in beef consumption was reported in 2020 [42].
Despite 65% of the national sheep meat consumption in China being away-from-home [33],
national consumption was not impacted by the COVID-19 lockdowns. High-end restau-
rants in larger cities, as the most popular venues for dining out on lamb, were able to
meet the demand during lockdowns through online retail. Moreover, the widespread
grilling of low value cuts of sheep meat in northern China was able to continue in
summer 2020.
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Given the “dining-out” tradition in Spain and consumer preferences for social meals
over individual meals, social distancing orders and diminished tourism sharply impacted
the demand for beef and lamb [26]. However, higher consumption within households and
efforts by operators in beef and sheep sectors, along with promotion initiatives, allowed
national consumption to increase. The strong beef retail demand in Spain pushed up
domestic consumption in 2020 by 9% compared to 2019, mainly for cheaper cuts such as
minced meat. Similarly, per capita consumption of sheep meat in Spain increased for the
first time since 2007 to reach 1.6 kg/capita in 2020, up from 1 kg/capita in 2019 [42].

In addition to North America, most of the EU partners indicated an increase in beef and
sheep meat consumption in their countries in 2020. This can be attributed to national fiscal
spending programs in some countries, helping consumer demand for beef and sheep meat
to bounce back quickly, and even to increase. According to the International Monetary Fund
(IMF) 2021 [46], there was a big fiscal stimulus by some developed country governments,
especially the U.S., the UK, Australia and Canada (Figure 3). In contrast, low spending has
been observed in many developing countries such as Mexico, Argentina and South Africa.

Comparing the fiscal spend with the extent of the fall in economic growth across the
selected countries showed the expected inverse relationship, but it is not as clear or uniform
as might be expected—indicating that particular economic or consumer characteristics or
economic drivers were also having a large influence on economic growth in many countries
in 2020. Thus, countries such as France and Spain had big stimulus spending yet still
incurred large, above average falls in GDP growth in 2020. Similarly, China witnessed
relatively small falls in GDP despite having only small COVID-19 related fiscal spending.

The EU countries have reallocated public funding to support crisis priorities. Similarly,
measures supporting subnational finance and relaxing fiscal rules have been applied by
two thirds of OECD countries [3].
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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 high-
lighting 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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Figure 4. Beef exports from Brazil and the U.S. to top five diestinations, 2018–2020, Data source:
Brazil; Brazilian foreign trade statistics [53], USA; USMEF Export Statistics [54].

In contrast, New Zealand lamb exports to China remained stable in 2020 as the decline
in food service sales was offset by sales through online food delivery platforms. As
sheep meat is typically consumed in home cooked meals in Middle East countries, the
region’s imports of New Zealand lamb were not impacted by the pandemic in 2020, but
grew by 10%.
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Figure 5. Lamb exports from New Zealand to the largest key import markets in 2019 and 2020, Data
source: Meat Export Tool B + LNZ [55].

3.2. COVID-19 and Global Beef and Sheep Meat Processing Plants
3.2.1. Survey Results on Meat Processing Plants

Figure 6 shows how the network partners evaluated the pandemic’s impacts on
relevant meat plants’ statements throughout 2020. While 80% of respondents reported
COVID-19 outbreaks in meat plants, a shortage of labour and reduced capacity as issues
for meat processing in their country, none reported a severe impact. The majority assessed
all these impacts to be only minor—25%–28% reported significant-to-moderate impacts on
all three issues.
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Figure 6. COVID-19 impacts on meat plants level in 2020, Source: Online survey data (n: 32).

3.2.2. Discussion on Meat Processing Plants

The results showed that the majority of network partners (56%) indicated only a
minor processing capacity reduction, and 19% reported no impact at all. Among key
beef producers in the network, North American countries responded that COVID-19 has
led to a significant reduction in meat packing plants in 2020, whereas South American
partners rated this reduction as minor. This variance can be attributed to the variation
in national quarantine measures and the extent of meat plants’ commitment to these
measures. Agricultural activities in Argentina were exempted from restrictions imposed
by the government on operations and movements [47]. Therefore, the Argentine meat
processing sector had more flexibility to manage their business under the pandemic. In
Brazil, some infected plants continued to operate by suspending only those who tested
positive from work instead of ordering a full closure [56].

At the beginning of the epidemic’s spread, the literature showed that meat plants,
where employees work closely together along the processing lines, were major threats for
spreading the COVID-19 infection. Accordingly, they were forced to temporarily close to
prevent the virus breaking out on a larger scale. Between May and July 2020, several large-
sized meat packing plants in North America and Europe witnessed temporary closures as
many workers tested positive [8,22,57–60].

Restrictions on free movement across borders and suspensions of the visas for foreign
workers have significantly impacted meat processing from the 2nd quarter of 2020. This
issue was one of the primary concerns in North America and Western Europe [61].

In Germany, there were reports that migrant workers living together in poor housing
conditions had inadequate hygiene measures, causing COVID-19 outbreaks in several
meat processing plants across Germany between May and July 2020 [62,63]. Therefore,
in November 2020, a law banning subcontracting in the meat sector was officially agreed
upon by the German government, and entered into force on 1 January 2021 [64,65]. Slaugh-
terhouses and processing plants had to deal with these abnormal situations and reduce
processing capacity.

Disruptions at slaughterhouses and processing plants adversely impacted processing
capacity in North America and Europe during the first three months of the pandemic. In
May 2020, fed cattle slaughter across the U.S. declined by 41% year-on-year [57]. The cattle
slaughter rate in Canada was down sharply in April and May 2020 by 27.5% and 31.1%
year-on-year, respectively [22]. Vidaurreta et al. 2020 reported a drop in lamb slaughter in
Spain by 25.9% in April 2020 compared to April 2019 [26].

Based on the foregoing, we conclude that the disruption at slaughterhouses and meat
packing plants in the network countries appears to have been a short-term issue, limited
to the first period of the pandemic. This is attributed to the rapid deployment of more
advanced sanitary measures in meat plants, which played a significant role in controlling
the spread of the virus and prevented any prolonged impact on meat processing [15].
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3.3. COVID-19 and Global Beef and Sheep Farming

Partners’ evaluations of the COVID-19 pandemic’s impact on beef and sheep farming
operations are presented in Figure 7.
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Figure 7. COVID-19 impact on farm level in 2020; Data source: Online survey data (n: 32).

The pandemic has had some significant impacts on-farm in many countries, principally
through the impact on output and input markets—falls in demand and prices for livestock
outputs and reduced availability and higher prices for some inputs.

Statements addressing the impact on-farm product prices and marketing processes
were ranked as the most affected. This applies to the delayed marketing of animals ready
for slaughter, monthly volatility in finished animals’ prices and declines in producer
prices in 2020 (farm gate prices). These impacts are basically driven by the disruptions at
slaughtering and marketing channels rather than the result of direct impacts on on-farm
operations.

Partners from the U.S. and Canada indicated that COVID-19 had a severe impact on
producer price volatility, while 25% and 19% of all respondents indicated a significant
and moderate impact, respectively. This is mainly attributed to the gap between demand
and supply resulting from bottlenecks in the supply chains at regional, national and
international levels—70% of network countries observed a delay in the marketing of
finished animals in 2020.

In comparison to livestock marketing and prices, statements reflecting the direct
impact of the pandemic on-farm input availability have been evaluated with less severity.
The majority of respondents reported only minor impacts regarding the availability of farm
inputs (feed, labour and services). Over 55% of the network countries did not observe any
increase in the price of farm inputs arising from the COVID-19 crisis in 2020.

The research framework calls for a widening of this investigation of on-farm develop-
ments beyond the impacts stemming from the pandemic (centred on the on-line survey
results above) to take account of other influences and assess how they interacted with the
pandemic impacts. Hence, the on-farm discussion below draws on information from the
partners’ feedback on the latest development issues presented in the questionnaire.

3.4. Latest Developemnt Issues Infleuencing Global Beef and Sheep Sectors
3.4.1. Survey Results on Latest Developments

Figure 8 shows the most relevant latest development issues selected by each of the
network partners as the key factors impacting beef and sheep faming systems in their
countries in 2020. Partners in the EU countries, North America and China selected market
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related aspects, such as domestic demand and global trade flows, as having had the
greatest influence on beef and sheep farming activities in 2020. Macro-economic conditions,
represented by economic growth, inflation rate and exchange rate developments, were
selected as the most relevant factors in South America, the Middle East and Eastern Europe.
Drought has been reported as the main driver of beef and sheep production in Australia,
New Zealand and Namibia.

Factors driving beef and sheep farming in different countries and regions could be a
function of a combination of factors belonging to more than one of the three listed categories.
For instance, North African partners referred to drought as a relevant issue besides currency
devaluation and inflation. However, to structure the discussion, countries are listed under
the category that had the most major impact on beef and sheep meat production and input
and output prices at the farm level in 2020.

Lower and/or more volatile producer prices were reported as the main impact of
the pandemic at the farm level (Figure 7). Therefore, the following discussion focuses on
developments in producer prices in 2020 as a key indicator to highlight how the pandemic
and other driving factors interacted to affect the farm level.

The following discussions are clustered under the three main categories outlined above;
market developments (including COVID-19 related impacts and other country-specific mar-
ket aspects), macro-economic conditions and natural conditions. The discussion draws on
evidence from official data sources, the agri benchmark database, personal communications
with agri benchmark partners, and third-party material.
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3.4.2. Discussion on Market Developments

Figure 9 shows the percentage change in local producer prices for beef and sheep
meat in the network countries where market-related aspects had the major impact on price
developments.
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Beef prices in North America were adversely impacted by meat plant disruptions
and slowing export flows in 2020, resulting in extreme volatility in U.S. cattle markets.
According to the U.S. Department of Agriculture (USDA) [66], the prices of finished steers
and heifers were at a high level of USD 125 per hundredweight in January 2020. Contrary
to initial forecasts projecting higher U.S. cattle prices during 2020, prices fell to USD 114 in
March, when the crisis began impacting the U.S. beef industry (initially though slaughter
plant closures). Prices continued to decline to reach the lowest level in July 2020, 28% below
January levels.

Beef production in the U.S had reached a historically high level in 2019, after increasing
for four consecutive years, and remained stable in 2020. However, total domestic consump-
tion, which increased slightly, by 0.89%, was not sufficient to absorb such huge supplies
of cattle and beef in the U.S. market due to shrinking exports (−4.9%) and weak global
demand in key export markets (Japan, South Korea and Mexico) [54,67]. Consequently,
beef producer prices in the US declined by 7% in 2020 relative to 2019 (Figure 9).

Beef and sheep producer prices in the EU were also highly impacted by domestic
and global market developments in 2020. While domestic consumption has maintained or
even exceeded the pre-pandemic levels, the impacts of lockdowns and trade developments
varied across the region according to Government responses to the pandemic and sector
characteristics in each country.

In the UK, there have been some logistical challenges with beef and sheep exports
to European markets related to COVID-19 and Brexit. Despite these challenges, prices
reached record levels, particularly for sheep meat—up to 14%—helped by tight domestic
supply due to flock rebuilding and producers’ concerns around the post-Brexit trade
environment [42,68]. Intra-EU trade disruptions and the uncertainty around the Brexit
trade negotiations in the final quarter of 2020 pushed farmers to sell their animals sooner
to avoid the possible impact of no trade deal. However, lamb prices still increased sharply,
driven by a 12% production fall [69]. The agri benchmark database showed a decline in
beef and lamb producer prices in Spain by 3% and 15%, respectively. The network partners
in Spain indicated that “Due to the diminishing per capita consumption of beef and sheep meat in
Spain over the last two decades, the cattle and sheep industry is becoming increasingly dependent
on the tourism sector and overseas markets. Closure of hotels and restaurants, as a major market
channel for Spanish high-priced lamb, resulted in a massive surplus in the market. This, in turn,
pushed lamb producer prices down by 15%” [70].
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In France and Germany, key importers of sheep meat, the shift from out-of-home
(supplied by imports) to home (more domestic production) consumption helped local
lamb prices reach unprecedented levels, up by 9% and 14% year-on-year in France and
Germany, respectively [42].

As shown in Figure 9, China’s beef and sheep meat prices rose by 16% and 12% in
2020, respectively. This trend is not a function of COVID-19 related issues but rather an
ongoing trend over the past two decades, compounded by the impact of African Swine
Fever (ASF) since early 2019.

According to the Finished Cattle and Sheep Producer Price Indices introduced by the
agri benchmark beef and sheep Network in 2021, beef and sheep meat producer prices in
China has had the highest rate of increase over the last two decades (Figure 10) making
these prices among the highest in the world. This has been mainly driven by the continuous
growth in per capita consumption supported by the rapid development of the Chinese
economy, urbanization and middle-class households [33]. Figure 10 also illustrates the
continuous increase in per capita consumption of beef and sheep meat in China in the last
two decades—expanding by 60% and 86%, respectively. However, local beef and sheep
meat production has failed to keep up with the growing demand, making China the worlds’
largest beef and sheep meat importer. The tight supply of Australian sheep meat into
China’s market in 2020, down by 22%, has also helped prices in China reach record levels.

On top of these factors, the outbreak of ASF in China has provided a temporary shock
to China’s market for all meats, as pork is the main meat consumed in China. The OECD
reported that the ASF outbreak resulted in a 27% drop in Chinese pig meat production
with 15% reduction in domestic consumption. Falling pig meat supplies have been, in part,
compensated for by imports of pork and other meat products [71]. While the volume of
China’s pig meat imports doubled in 2019, beef imports grew by 72% and sheep meat by
42% [42]. This helps to explain the sharp increase in China’s cattle and sheep prices and
beef and sheep meat consumption in 2019 and 2020.
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Figure 10. Beef and sheep meat consumption and producer prices, in national currency, in China.
Data source: agri benchmark beef and sheep network database [42].

3.4.3. Discussion on Macro-Economic Conditions

Macro-economic conditions were nominated as the main drivers of cattle and sheep
prices across a wide range of countries from different continents. To keep it structured,
we split this discussion into two sub sections; beef producer countries and sheep pro-
ducer countries.
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• Beef producer countries

Figure 11 shows the countries where one or more of the key macro-economic indicators,
in particular economic growth, exchange rate developments, inflation rate and/or political
instability, had a major impact on beef price developments in 2020. Moreover, it shows
the USD price in these countries in order to better reflect the impact of exchange rate
developments on the sector.
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Figure 11. Percentage change of beef producer prices, 2020 vs. 2019 in national currency and USD,
Data source: agri benchmark beef and sheep network database [42].

Given Argentina and Brazil’s global roles as major beef producers and exporters, it is
worthwhile to explain how macro-economic conditions are affecting the production and
prices in these countries.

According to Almadani et al. 2021, the rapid deterioration in economic growth and
currencies and the political instability across South America were the main drivers of
beef production, prices and exports in the region. GDP growth rapidly declined over the
past decade leading to little economic growth and recessions in Brazil, Argentina and
Uruguay [72,73]. Since 2014, currency devaluation in Argentina and Brazil reached over
700% and 100%, respectively, while the Uruguay and Colombian pesos are now over 50%
below their peaks in 2011 and 2012, respectively [74].

Figure 12 indicates developments of beef producer prices in South American coun-
tries in both local currencies and USD. Such political conditions, inflation and economic
downturns have led to a dramatic increase in the domestic beef prices. This, in turn, has
severely affected consumer demand for beef [33].

The agri benchmark Beef and Sheep Network Database showed that local beef prices in
Brazil have climbed for the third consecutive year, but the 2020 increase was the largest, up
54% and 35% relative to 2018 and 2019, respectively. Network partners in Brazil indicated
that “The recent increase in beef prices was not only due to the deterioration in economic growth
and mounting production costs, but also as a result of production diminishing. 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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Figure 12. Beef producer price indices in South American countries in national currency and USD,
Data source: agri benchmark beef and sheep network database [42].

In addition to the peso’s massive devaluation, Argentina’s inflation rate is the second
highest in South America, after Venezuela, and one of the highest in the world, at 36% in
2020. Moreover, Argentina faces high levels of poverty (41%) after almost three years of
recession. These factors have been pushing local beef prices lower [76].

Following the elimination of the Argentine Government’s beef export bans in 2015,
exports have been increasingly attractive relative to the weak domestic market, as economic
conditions hit domestic purchasing power. Argentine beef has become extremely attractive
on global markets—beef exports totalled 9 million ton in 2020, an increase of 570% since
reopening exports in 2015. China is the main overseas destination for Argentina beef,
absorbing 76% of total beef shipments from Argentina in 2020. In contrast, per capita beef
consumption declined by 13% over the same period.

The rapid rise in local cattle producer prices has not been reflected in beef farm
profitability, as the rapid deterioration in the Argentine peso (along with other factors)
has also lifted farm input prices. The prices of concentrates, soya bean and corn increased
by nearly 40% year-on-year in 2020, and by above 400% since 2016. Hence, while local
cattle prices in Argentina and Brazil increased by 243% and 54%, respectively, over the
last five years, beef farm profits have declined by 80% and 60%, respectively, over the
same period [42].

• Sheep producer countries:

Figure 13 clusters the countries where sheep meat prices have been mainly driven by
macro-economic conditions. Algeria and Iran, as the two largest sheep meat producers
within these countries [77], will be explained in more details. Furthermore, both countries
typically represent challenges that are believed to hamper the development of sheep
farming systems throughout the Middle East and North Africa (MENA), mainly economic
and political instability.

Moreover, 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.

These conditions make the sector highly volatile in terms of production and prices, as
the bulk of sheep farming in MENA occurs in the traditional small-scale systems, mainly
by subsistence-oriented producers.
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The adverse economic and social consequences of the COVID-19 crisis have com-
pounded the impact of these ongoing economic, political and natural issues in many
MENA countries—in common with other low-income countries around the world.

Sheep meat prices in Iran have shown an exponential increase since 2014, up by 400%
and 207% in local currency and USD, respectively [42]. This is mainly attributed to sanctions
against Iran, imposed especially by the United States, resulting in adverse macro-economic
conditions, such as massive inflation and currency devaluation. The Iranian rial lost nearly
30% relative to the USD since 2015 [74]. While the exchange rate remained almost stable in
2020, inflation remained high—41.2% in 2019 and 36.4% in 2020, respectively. Thus, local
lamb prices in 2020 jumped by 48%, year-on-year.

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
severely in the last two decades. Diminished pastures and grain harvests pushed up
production costs of sheep farming due to greater reliance on imported feed, which became
more expensive. These issues forced some sheep producers out of business, particularly in
pasture-based production systems [33]. Consequently, the national sheep flock reached its
lowest level ever in 2020, 12% below 2014 levels [42].
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Figure 13. Percentage change of lamb producer prices, 2020 vs. 2019 in national currency and USD,
Data source: agri benchmark beef and sheep network database [42].

In Algeria, with oil 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
sharply from USD 70/barrel in 2018–2019 to USD 20/barrel in the first quarter 2020, before
recovering to US$40 for most of 2020 [79]. The Algerian dinar rapidly declined, devaluating
by 57% between 2014 and 2020. The resultant economic downturn has negatively impacted
the populations’ purchasing power, lowering domestic demand for sheep meat.

The agri benchmark Beef and Sheep Network Database showed that, while local lamb
and sheep meat prices remained almost stable between 2014 and 2020, veterinary input
prices and feed prices (average barley grain and hay prices) rose by 84% and 55%, respec-
tively, causing a deterioration in farm profitability.

Although livestock production in Morocco and Jordan is mainly influenced by drought
and water scarcity, the fragile economies and political unrest in MENA also cast a shadow
on the livestock sector. Economic hardship caused by the pandemic has unavoidably 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
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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 Council (GCC) countries [80].

3.4.4. Discussion on Natural Conditions

Beef and sheep meat production and prices in Australia, New Zealand and Namibia
have been principally influenced by natural conditions over recent years, mainly reoccur-
ring severe droughts (Figure 14).

Drought is the key factor impacting the Australian livestock industry, as three severe
and prolonged national droughts have occurred over the past 20 years. The severe 2018–
2019 drought lowered sheep flock and cattle herd reproductive rates, increased deaths
and forced producers to raise cattle and calf turnoff (to slaughter) and production [33].
Cow and heifer slaughter jumped 46% and the Australian cattle herd declined 12% over
the two years. Similarly, the Australian sheep flock declined 9% from 70.6 million head
in 2018 to an estimated 64 million head in 2020 [42]. A good rainfall season in 2020
encouraged producers to reduce sales of cattle and to buy extra calves for restocking and
finishing on ample pasture. Consequently, Australian cattle prices jumped in 2020, with the
yearling steer prices up around 30% and steers bought by restockers up 60%, both to record
levels [42]. This was also underpinned by continued strong export and firm domestic
demand, despite the impact of COVID-19 on food service demand locally and overseas.
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Figure 14. Percentage change of domestic beef and lamb producer prices, 2020 vs. 2019, Data source:
agri benchmark beef and sheep network database [42].

The network partners in Australian indicated that “sheep producers were even quicker
than cattle producers in cutting back sales of ewes and ewe lambs and in buying in stock for
breeding and finishing on ample pasture” [81]. Hence, sheep slaughter fell 30% and lamb
slaughter by 8% in 2020 and prices rose further by 6% to post new records. A lower supply,
strong restocker demand and rising China demand was sufficient to more than offset the
negative demand impact of the pandemic on some sheep meat markets, especially in the
Middle East.

The 2020 Beef + Lamb New Zealand report indicated that pasture-based livestock
production systems had an extremely challenging year in 2020, with one of the worst, if
not the worst, widespread droughts ever recorded. Drought severely hit the entire North
Island and upper South Island [82]. This situation has unavoidably led to higher animal
slaughter and increased meat supply. The North Island recorded a 4.8% decline in lamb
numbers. As of 30 June 2020, total sheep flock was estimated at 26.2 million, down 2.3%
year on year [82,83]. Moreover, steer slaughter lifted, driven by the increasing beef cow
herd in the previous two seasons and the subsequent increase in the supply of steers [82].
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Increased beef and sheep meat supply in New Zealand was met by a weak global food
service trade in 2020. The pandemic’s impact on the food service sector has strengthened the
demand for lower-value meat from New Zealand at the expenses of high-value cuts. Despite
stronger domestic meat demand and exports to China, export volumes and revenues fell in
2020, causing a fall in cattle and sheep producer prices [83].

During the rainy season, November 2019 and March 2020, Namibia was recovering
from a devastating drought that started in 2013 and reached its height in 2019, as the driest
year in almost a century [84]. By the end of 2019, the Namibia sheep flock and cattle herd
had dropped by 40% and 10% compared to pre-drought in 2013, respectively. The 2004
small stock marketing scheme, a Government policy intervention setting a quota system on
the export of live sheep to South Africa, is believed to have hampered the recovery in sheep
numbers. The scheme was suspended in 2021 [85]. Under these circumstances, beef prices
reached a historic high in 2019, more than double the price in 2013, and sheep meat prices
reached the peak in 2020, at 83% and 18% higher than 2013 and 2019 levels, respectively [42].

3.5. Potential Developments in 2021

During the agri benchmark Conference, participants were asked to select between
statements on what had improved the most during the first half of 2021 (Figure 15). The
multiple answer poll indicated that 39% of partners observed a recovery in food service
activities in their countries. To anticipate price developments until the end of 2021, partners
were also asked to select between suggested price movements scenarios (Figure 15). 77% of
respondents expected an increase in beef and sheep meat prices in 2021, though over half
of them indicated that the price increase is likely to be small (+2% to +5%).
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Less monthly price volatility
Recovery of economic conditions and consumer purchasing power

Figure 15. Recovery status of beef and sheep sector in 2021, Data source: Online agri benchmark
Conference poll (n: 35).

Looking forward, beef and sheep meat producer prices are expected to rise in 2021,
helped by the recovery of food service sales in most western countries, less bottlenecks
in meat supply chains, buoyant demand from China and potential lower beef and sheep
supply from Argentina and Oceania, respectively.

For example, the restoration of activity in the EU food service facilities in the second
quarter of 2021 lifted lamb exports from New Zealand by 10.4% for the quarter, year-on-
year [55]. Also, the beef supply chain in the U.S. seems to have regained its pre-crisis status,
which has helped to lift exports to Asian markets, mainly China.
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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 months of 2021, U.S. beef export volumes to key Asian markets totalled 361 thousand
tons, a 35% increase compared to the same period in 2020. A sharp increase has been
reported for exports to China, reached 76.5 thousand ton, 21% of total exports to the four
key Asian markets compared to only 2% in 2020. This indicates the recovery of the U.S
supply chain and China shift towards U.S. product for fear of any disruption in Argentinean
and Australian beef supply. In May 2021, Argentina imposed a 30-day ban on beef exports
to control rising meat prices in the domestic market by temporarily increasing the domestic
supply. After that, the government reopen beef exports but with significant restrictions on
export volumes (only 50% of the country’s 2020 volume) and with a complete suspension
on exporting certain items, such as whole carcass, half carcass and bone-in beef [86,87].
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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].
Moreover, lamb supply from Australia to global markets is not expected to increase as
producers are most likely to hold onto more ewe lambs to continue rebuilding their flocks
over the next few years.

4. Conclusions

In conclusion, the results of the study revealed that disruptions caused by the pan-
demic at meat processing plant and market levels were short lived and limited in influence
at farm level—in terms of farm operations, production, and inputs and outputs prices.

Processing disruptions, falling consumer purchasing power in some countries and loss
of food service sales have not been found to impact global beef and sheep meat producer
prices, which remained buoyant in 2020. To interpret this outcome, the study introduced
insights using multiple data sources from a large number of countries.

The study highlighted the promising role of online and e-commerce food delivery
platforms, which significantly offset the fall in traditional food service sales in many
countries (Section 3.1.2). Furthermore, economic stimulation programs that have been put
in place at national and sub-national levels in some, mainly developed, countries have
supported per capita consumption of meat (Figure 3).

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 disruptions
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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.
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