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ABSTRACT
We use a primary data set from a survey of medium and large firms and
farms in the beef, citrus, and maize value chains in South Africa during
March-June 2020, the early and late phases of the initial COVID-19
lockdowns. We have five main findings. (1) The initial lockdown
regulations declared as “essential” the product (vertical) value chains
but left as “inessential” the important “lateral” value chains delivering
labour, materials, and logistics to the segments of the vertical value
chains. This hurt the three vertical value chains as constraints in the
laterals choked key segments of the verticals. (2) Vulnerability of the
whole value chain emanated from vulnerability to shocks of critical
“hotspot” linchpin segments (such as livestock auctions) or
infrastructure (such as at ports). (3) Collective, industry-level “pivoting”
was crucial both to organize the private sector response and to interact
with government to course-correct on COVID-19 policies. (4) Responses
to pre-COVID-19 challenges (such as drought and international
phytosanitary rule changes) had prepared the beef and citrus value
chain actors to respond collectively to the pandemic challenges. (5)
Individual firm- and segment-level “pivoting” was also crucial for
resilience, such as cattle auctions going on-line with the help of
e-commerce firms.
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1. Introduction

COVID-19 and policies to contain its spread affected food value chains (VCs) in South Africa, as else-
where. Despite the pandemic’s causing South African GDP to shrink by 7% over 2020, the agricultural
sector was resilient and grew by 13.1% (STATS SA 2020). The pandemic little affected overall food
demand but did drive consumers to shift from restaurants to home meals (NIDS-CRAM 2020).

However, VCs were impeded by “lockdown” restrictions particularly in the early lockdown period
(26 March–30 April 2020). There was a policy paradox: (1) the government declared as “essential ser-
vices” the VCs that we call “vertical” value chains, moving food from farms, via wholesalers, pro-
cessors, and retailers, to consumers; (2) but at the same time government classified as
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“inessential” what we call “lateral” value chains supplying labour, materials, and logistics to the seg-
ments of the vertical VCs; restrictions on movement were applied to inessential services.

We show that the unintended consequence of policies restricting the lateral VCs was to choke the
vertical VCs. The analysis of the dependence of vertical VCs on lateral VCs such as logistics has been
rare in the COVID-19 impacts analysis literature, in particular for the midstream segments of vertical
VCs. The choking of the vertical VCs by restrictions on lateral VCs was: (1) magnified at vulnerable
nodes of “hotspots” in certain product VCs; (2) dampened where agribusiness firms “pivoted” to miti-
gate the effects of the policies on their supply chains, with the capacity for such pivoting built over
years of responding to zigzags in foreign market requirements; and (3) dampened by parallel con-
ditioners including better rainfall and less animal disease in 2020 compared with 2019.

We examine three quite different VCs: (1) beef as a relative luxury and perishable product, mainly
focused on the urban domestic market with a small share exported; (2) citrus as mainly an export
product and perishable; (3) maize as a staple and non-perishable product, mainly focused on the
domestic and regional markets. We show the impacts of COVID-19 policies and agribusiness strat-
egies differ widely over these VCs.

South Africa as a transitional, “emerging market” country, is an interesting intermediate case
between developed countries where agrifood sectors are relatively concentrated, and other devel-
oping countries especially in Africa where much of the agrifood sector is fragmented. South Africa
has dualistic sectors such as beef where there are small enterprises as well as large actors in each
segment of the VC; the country has concentrated sectors such as citrus and maize where, beyond
trading and aggregation, each stage of the product value chain is concentrated, although maize
has a very limited informal sector as well with less than 10% share of total production. While it is
of interest to understand the impacts of the policies on the small-scale actors in the beef and
maize VCs, in this paper we focus on medium-large formal sector firms and farms in all three VCs.
This focus was determined by practical considerations: due to mobility restrictions we could not
do in-person interviews, so we had to do a cellphone-based survey and that was more practicable
with medium-large actors. However, the great majority of the volumes of the beef, citrus, and maize
VCs is generated by medium-large firms, and so we capture the main impacts and strategies used in
these key food sectors.

We make three contributions to the literature which also structure the paper. First, we ground
the analysis of what happened during COVID-19 in an assessment of the structure and conduct of
the VCs before the pandemic. We believe this has often been missing in pandemic analyses and
allows us to interpret the impacts as well as adaptation or “pivoting” strategies of actors during
the crisis. Second, we discuss the surveys we used to track an integrated set of shocks to and
effects in VCs, by tracing policies and impacts to VC actors during different stages of the pan-
demic. We believe that this kind of integrated survey is rare. Third, we draw on case study infor-
mation to categorise the resilience or “pivoting” strategies used at the industry association level
and at the individual firm and VC segment level. We believe that the firm- and segment-level
analysis of pivoting strategies, especially by firms in the midstream of the VCs, is rare and a key
knowledge gap.

2. Key characteristics of the beef, citrus, and maize VCs before the pandemic

Table 1 provides the characteristics of the VCs before the pandemic that conditioned the effects of
COVID-19 policies.

2.1 Beef

About 75% of South Africa’s beef output is consumed in cities, 4% is exported (mainly to Asia and the
Middle East, ITC 2020), and the other 21% is consumed in rural areas. Beef is a luxury compared with
cheaper chicken and eggs (Delport et al. 2017, Vermeulen 2020).
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The beef VC feeding the urban and export markets is long and complex. It stretches across large
swathes of the country funnelling into intense value-adding areas (e.g., clusters of feedlots) that
mainly supply urban areas. The mainstream, commercial cattle production system is a weaner pro-
duction system on small-medium and large cattle ranches. Feedlots typically purchase these weaner
calves to finish them for the market in an intensive feedlot phase. Most beef consumed in the
country comes from the feedlot segment which is relatively concentrated, with several large feedlots
and feedlots that are forward integrated into midstream operations of slaughter (abattoirs) and pro-
cessing (meatpacking).

The upstream segments’ structure has changed over the past 30 years. It has gone from extensive
cattle production on natural pasture to weaner calf production. Feeding shifted from pastures to
concentrated feed. The inputs to the latter are mainly domestically produced (such as maize), a
few, constituting a minor share in volume but a significant share in value, need to be imported
(such as vitamin packs and premixes) to be included in cattle feeds.

The midstream consists of two segments: slaughter (abattoirs) and processing (meatpacking)
both of which exhibit economies of scale. However, large firms and concentration is mainly observed
in packing and less in the slaughter segment where there are still many small operations, especially
in the hinterland areas and around small towns (SAMIC 2018). Some large abattoirs are forward inte-
grated into packing, and some are backwards integrated into feedlot operations.

The downstream consists of retail and foodservice segments. Urban consumers buy beef from
large retailers (supermarkets and e-commerce), large foodservice outlets (fast-food chains), SME
retailers (a variety of small shops called butcher shops and spaza shops), and SME foodservice (bar-
becue stalls). Large-scale firms tend to sell high-and low-quality beef for different consumer strata;
SMEs tend to sell low quality beef to their mainly poorer clientele.

The beef value chain is more labour-intensive in the upstream compared to the midstream and
downstream, but less so compared to other value chains such as citrus. Larger abattoirs and packers
are more mechanised compared to smaller abattoirs and packers; some smaller firms still slaughter
and process cattle by hand.

The many segments of the beef VC chain and its dualistic character in each segment have made it
so that there is an overarching body (Red Meat Industry Forum, http://www.redmeatsa.co.za), which
combines multiple independent organisations representing parts of the chain. However, there is no
evidence that the industry responded as a collective in coordinating the response to the pandemic.
The same goes for influencing government policy during COVID-19.

Before COVID-19, the beef VC had been facing a multi-year regional drought that led to the
liquidation of large proportions of cattle herds. This led to an oversupply of slaughter cattle and
a dip in prices. This was followed by a period of herd rebuilding after good rains, which ultimately
constrained the supply of market-ready cattle and increased prices (BFAP 2016). The beef value
chain was further strained by outbreaks of Foot and Mouth Disease (FMD) that led to export
bans (Phakhati 2020), and more stringent traceability requirements for the 4% of the sector that
exported (ITC 2020).

Table 1. Value chains’ key characteristics.

Beef Citrus Maize

Chain complexity Complex Semi-complex Simple
Degree of concentration Dual Concentrated Dual
Export share Low High Medium
Diversity of marketing channels High Medium Low
Nature of the product Luxury Normal – luxury Inferior
Labour – upstream Low High Low
Labour – midstream Low High Low
Labour – downstream Low Low Low
Imported inputs Low Low High
Mechanization Low Low High
Industry associations Medium High High
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2.2 Citrus

South Africa’s citrus sector is the largest contributor to the value of agricultural exports (ITC 2020).
75% of citrus output (and 92% of citrus sales in value terms), the highest quality fruit, is exported
(DALRRD 2020). South Africa is the second-largest citrus exporter after Spain and is the largest expor-
ter in the Southern Hemisphere (ITC 2020). On average, it sells 20% of global citrus exports all year
and 40% in the southern season.. Its export markets are somewhat diversified: 43% goes to the EU
(UK and non-UK) with the balance to the US and Asia. 20% of output (the lowest quality fruit) goes to
domestic processing for juice, a product affordable to both the middle and lower-middle classes. 5%
(medium quality fruit) goes to the domestic fresh market (DALRRD 2020).

The upstream segment consists of medium and large-scale farmers. The organisation which rep-
resents commercial producers, the Citrus Growers Association (CGA), has approximately 1400
members (CGA 2019). Large producers with sufficient scale are forward integrated into packing.
Medium farms rely on independent packing firms among which many evolved from previous coop-
eratives and have farmer shareholders (Chadwick 2019). This model of grower shareholding but
legally independent entities can be described as an “equity-based alliance” (Greyling and Pardey
2009). Producers retain ownership of the fruit but pay a fee for it to be packed by one of the
large packhouse firms.

After packing, the fruit moves downstream to four ports via 3PLS (third party logistics firms) in
refrigerated trucks or already packed in refrigerated shipping containers. Lower grade fruit go to
a handful of domestic juice processors by non-refrigerated trucks. The 3PLS trucking segment is con-
centrated with a few lead firms moving the fruit. The National Ports Authority, a subdivision of the
state-owned enterprise Transnet (Meyiwa and Chasomeris 2020) runs the port facilities. Most cold
storage facilities are privately owned, some by big exporters, others by independent firms which
lease them to exporters. The fruit moves from the ports to the export markets via a few shipping
firms such as Maersk or Seamax (Freshplaza 2020). Shipping is highly concentrated and “high tech-
nology”with refrigerated containers or breakbulk reefer vessels. The fruit is sold in one of three ways:
(1) bought directly by supermarket chains in Europe; (2) via traders who buy South African fruit and
market it in destination countries; (3) via completely integrated chains where the farmer also owns a
marketing outlet in the importing country. Regardless of the method, the fruit must meet food safety
standards such as GLOBALGap and adhere to specific quality traits. Export procedures must adhere
to destination country protocols.

Farms rely heavily on seasonal workers for the harvest (Fana 2020; BFAP 2012). The workers
migrate over production zones. Packing houses use some labour for sorting, but the internal
plant system is mainly mechanised.

Despite there being many medium farmers, most are members of the Citrus Growers Association
(CGA), an affiliate of Fruit South Africa (FSA). Under the FSA umbrella and within the confines of the
Fruit Industry Value Chain Round Table (FIVCRT), the sector collaborates with other fruit sectors, as
well as government and organised labour, regarding policy issues. Important here is the role of the
CGA in interacting with importing country governments (through close collaboration with the South
African government) and firms on requirements such as phytosanitary standards, safety standards,
and eventually, in the case of COVID-19, pandemic-related requirements imposed by importers in
Europe, the US, and Asia.

Before COVID-19, for five years, farmers had established new orchards rapidly in response to rising
real prices and competition in global export markets, good profitability, and availability of water
either through crop substitution or efficiency gains in irrigation which allowed for expansion in
the area under production (CGA 2019). Farmers, packing house firms, and exporters expected
large increases in volumes as the trees matured. CGA engaged with the government on multiple
fronts: (1) to prioritise new markets for citrus fruit where SPS protocols still have to be established
to gain access (particularly in Asia); (2) to assure port capacity and the needed support from the phy-
tosanitary service for SPS compliance with EU phytosanitary requirements.
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The latter is especially important. Since 1992 South Africa and the EU have had disputes over
Citrus Black Spot (CBS), a fungal disease that can be transmitted through the movement of infected
plant material (Truter 2010, Agostini et al. 2006). In 2012 the EU told South Africa that the EU would
close their market if there were more than 5 CBS interceptions in any one year (BFAP 2013). South
Africa’s Citrus Research International (CRI) developed a comprehensive risk management pro-
gramme that kept the interceptions in range. In 2018, South Africa exported 40,000 containers of
citrus to the EU with only 2 CBS interceptions (EU Commission 2020). The farmers, packing
houses, and exporters collaborated closely among themselves and the government’s phytosanitary
service to put in place stringent protocols and large investments in preventative measures. This
increased the citrus association’s reputation, inter-segment coordination, and experience in mana-
ging these risks; the sector entered 2020 and the challenge of COVID-19 with this inheritance of
unity, inter-segment and private sector – government collaboration, and systems in place to deal
with new requirements and crises.

Moreover, even in normal years, the capacity of ports is strained. In 2019, even before COVID-19,
inefficiencies (related to poor management, old infrastructure and equipment, and persistent labour
challenges) in these ports were a big challenge to the citrus VC (Jansen 2019; Zestfruit 2019). The
citrus sector dealt with those challenges by engaging various government departments and Transnet,
which resulted in management changes, as well as the development of a joint strategic plan and the
initiation of procurement of additional equipment. Some of the equipment installations were delayed
by the lockdown in 2020. However, the collaborative actions were an “inheritance” it drew upon in
2020 with the shocks to the labour and logistics of the port system that came with COVID-19.

2.3 Maize

Maize (white and yellow) is the second largest contributor to agricultural GDP after poultry. 70%
goes to the domestic market; 30% goes to the Southern Africa regional market as well as deep-
sea exports (mainly Asian and Middle Eastern markets) in bumper crop years like 2020. Maize
flour is a basic staple and an inferior product according to its income elasticity; when household
incomes rise, they shift from maize to white bread and potatoes (Vermeulen 2020). The implication
is that the poor are especially dependent on maize and sensitive to its price.

The maize VC is simple, connecting maize farmers to wholesalers and millers of maize flour and
feed, to retailers and exporters. According to the latest Stats SA Household survey, 975,000 house-
holds grow cereals (typically maize); the Census of Commercial Agriculture reports that 21,000 large,
medium, and small commercial farms fall in this category. Despite the large number of households,
only 5% of the national maize crop is grown by small farms (Greyling and Pardey 2019); 95% of maize
production is by medium and large farms that are highly mechanised (Stats SA 2020).

The midstream is composed of: (1) a concentrated feed and flour milling sector (where a few large
firms account for approximately 70% of output; AFMA 2020); and (2) a fragmented wholesale
segment. The latter was concentrated until 1997 when the single-channel marketing board was abol-
ished, and private SME wholesalers took over.

Maize farming (except for the 5% of maize farmed by smallholders) and milling are machine-
intensive and depend little on labour (Gouse 2014). South Africa imports 80% of its fertiliser and
more than 95% of plant protection chemicals. The farm gate price of fertilisers is strongly influenced
by international price fluctuations, currency exchange rates, and domestic and foreign shipping and
distribution costs. Depreciation in 2020 drove up that price.

Each maize VC segment is represented to the government by a separate organisation but they
work together in the Maize Forum to lobby the government. There is also a market information
system of the National Crop Estimates Committee, the Supply and Demand Estimates Committee,
and the South African Grain Information Service (SAGIS). These systems played a key role during
COVID-19 by reducing panic in the market and planning for possible export volumes based on
harvest expectations.
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Before COVID-19, the National Crop Estimates Committee estimated a bumper crop that would be
large enough to exceed domestic demand by a third in 2020 and futures market prices for the new
crop were already at export parity levels before COVID-19. In normal years, the large mills run at only
80% utilisation, so there was plenty of slack to accommodate the sharp rise in maize meal demand
(SAGIS 2020) that occurred, especially during early lockdown.

3. Survey used to monitor disruptions during the lockdowns: the food-Chain
tracker

Exogenous shocks included COVID-19 itself, as well as the (positive) shock of good rainfall during the
period. Endogenous shocks were measures taken by the government and other non-value chain
actors (such as associations) as responses to the exogenous shocks, that became conditioners of
the behaviour and outcomes for actors in the value chains. The prime example of an endogenous
shock is the lockdown regulations; secondary examples include currency depreciation.

The type and intensity of endogenous shocks evolved: (1) as responses to the evolution of
exogenous shock changes (such as waxing and waning of disease incidence); (2) as challenges
from exogenous or endogenous shocks became apparent and had to be addressed, such as short-
falls in port capacity or the need to add lateral supply chains (such as materials) to the list of essential
services so that constraints to the lateral VCs would stop impeding the vertical VCs.

The Bureau for Food and Agricultural Policy (BFAP) developed a web-based monitoring and
reporting system referred to as the End-to-End Agro Food Chain Tracker to inform government
and private sector of FVC disruptions during COVID-19. The on-line survey was implemented on
average weekly over three months (26 March-30 June) to 53 respondents in VCs, including industry
organisations and leading large and medium firms in the various segments. The survey focused on
commercial formal sector firms rather than small informal enterprises as discussed above. About 80%
of the respondents completed more than one iteration of the tracker survey. 11 respondents were in
the beef value chain, 10 in citrus, and 13 in maize.

In step 1 of the survey, respondents were asked to rank the deviation from their normal oper-
ations from the perspectives of “procurement & inputs”, “operations and output”, and “sales”
(Figure 1). The Likert scale is shown in Table 2.

In step 2, the respondents ranked the severity of the disruption in lateral VCs supplying their ver-
tical VC. The disruptions in the laterals included: (1) physical input supply issues (e.g., getting crates
for packing); (2) labour supply constraints (e.g., reductions due to regulations and/or COVID-19
cases); (3) economic distress (e.g., rise in input costs due to regulations).

Figure 1. Vertical and lateral value chains for beef, citrus and maize.
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In steps 3 and 4 respondents were asked to identify the verticals (i.e., vertical VCs such as that of
maize) where disruptions were experienced, and in what segments (upstream, midstream, or down-
stream). In step 5 respondents were asked to suggest interventions (such as government measures)
that would alleviate the disruptions.

While the citrus and maize samples were adequate, only three key stakeholders in the beef VC
participated in the survey. For the beef VC, the tracker data were complemented by BFAP’s using
a qualitative survey the design of which was informed by prior qualitative interviews with stake-
holders. The beef survey focused on longer semi-structured interviews by phone in July 2020 with
12 stakeholders (including industry representatives, livestock agents, auctioneers, feedlots, abattoirs,
wholesalers, exporters, and retailers), having them discuss open-ended questions about how COVID-
19 affected their businesses.

4. Regulatory and non-regulatory shocks to vertical and lateral value chains early
and late in the pandemic

4.1 Early (hard) lockdown regulations

We call the first four weeks of the lockdown (26 March to 30 April 2020) the “early lockdown” during
which the government implemented a “hard lockdown”. Only actors designated by the government
as “essential” were allowed to operate. In vertical VCs the “essentials” were deemed to include: farm
input suppliers, farmers, feed mills, feedlots, abattoirs, wholesalers, packing plants, food manufac-
turers, and retailers. Small-scale firms selling uncooked beef could operate if they had a permit (Bat-
tersby 2020), but many did not know this, and many who tried to get permits could not get them.

Excluded from being “essential” meant being in a list deemed “non-essential” services in vertical
VCs, which included: the foodservice segment (restaurants, quick service/takeout restaurants, cater-
ing firms, and small-scale foodservice firms). This is because selling cooked food was banned in the
early lockdown. Many foodservice firms, including small-scale foodservice firms such as beef barbe-
cues, shut down.

The following were named as essentials in “lateral” value chains: farm labour and logistics firms
including small and large truckers. Hard and soft infrastructure linked to logistics were also
classed as essential: ports; road transport of “essential” goods; fresh produce (wholesale) markets;
and inspection services (South African Government 2020). However, some lateral value chains
were not listed as essential in the early lockdown: packaging manufacture; raw material supply
for manufacture of packaging material (such as wood required for construction of citrus fruit
pallets); and mechanics and mechanical input and parts suppliers.

Beside the proximate shocks of movement restrictions, there were knock-on or indirect shocks to
VCs even though the services were classified as essentials. On the one hand, ports ended up not
operating efficiently as they were not fully staffed; some terminals were closed and non-essential
products were not being handled – which increased congestion. Many port officials were required
to work from home without being fully equipped to do so. On the other hand, there was a farm
labour shortage in labour-intensive fruit harvesting and retail as worker mobility was constrained
by evening curfews and inter-province travel restrictions (except for workers in sectors deemed
essential, and if the worker had proof of employment). This implied that seasonal fruit pickers,
who were not yet in possession of a work contract, could not move across provincial boundaries.
This included workers that had finished picking fruit in a province other than their residence that
needed to return home.

Table 2. Likert scale used in survey responses.

5 4 3 2 1

Business as
usual

Minor disruption – manageable for
the foreseen future

Minor disruption – manageable only
in the short run

Major
disruption

Totally
disrupted
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The severe lockdown for some parts of the VCs and a relaxed context for other parts created con-
fusion and unequal effects that made the VCs vulnerable and disrupted. Furthermore, various enfor-
cement agencies, provinces, and tiers of government interpreted the lockdown regulations
differently, which led to inconsistent application and implementation.

4.2 Late (soft) lockdown regulations

The “late lockdown” (at least from the perspective of the survey coverage) lasted from 1May-30 June.
Government and private sector discussed bottlenecks that arose during the early lockdown, and the
government changed some regulations as follows (South African Government 2020).

First, some economic activities deemed “non-essential” in the early lockdown were allowed to
operate in the late lockdown: the packaging and forestry sectors; mechanical input and repair
service providers; sales of hot food by small-scale foodservice firms, retailers, and restaurants as
well as home deliveries of food by restaurants.

Second, the government clarified the regulations regarding essential and non-essential cargo
handling at ports to include all goods. Regulations were amended to allow officials that were
unable to perform their duties from home to be able to work from their offices given COVID-19
health and safety protocols were in place. This led to increased efficiency of on- and off-loading
of cargos and ports were able to clear backlogs that accumulated during the early lockdown, redu-
cing waiting times with regards to cargo certification. However, COVID-19 cases increased among
port workers and the ports were frequently shut down; this also happened in ports in the countries
importing from South Africa. Delays in payments and cargo off-loading were also reported, and
restrictions of passage through key via-point ports.

Third, inter-province travel was still restricted to workers with proof of employment. As most
harvest workers are informal, this continued to constrain the flow of migrant labour, which especially
hurt citrus harvesting but did not affect beef and maize farming which does not rely on inter-pro-
vince labour flows.

Fourth, public gatherings of up to 50 were allowed (after they had been banned in the early lock-
down). Although cattle auctions operated, the constraint on the number of buyers and sellers
affected competition (and thus prices to sellers) on these auctions.

Overall, as the restrictions eased, interpretations of the regulations were increasingly consistent,
which reduced the confusion and inconsistencies. The shift from early to late lockdown was charac-
terised mainly by a shift from disruptions linked to lockdown regulations and interpretations thereof
(restrictions of operations) to disruptions linked to the COVID-19 health shock.

4.3 Depreciation of currency and rainfall resurgence helped agricultural outcomes

From January to May 2020, South Africa’s exchange rate depreciated by 26% relative to the US dollar.
South Africa follows a flexible exchange rate regime, where the value of the Rand is determined by
market forces (SARB 2007). The Rand is among the top 20 currencies globally in terms of value traded
(BIS2019) and isoneof themost frequently tradedemergingmarket currencies. Thismakes it particularly
sensitive to risk sentiments in the global economy. COVID-19 sent shockwaves through the global
economyand investorsmoved to low-riskoptions such as theUSdollar. The resultant selloffofemerging
market currencies sent most of them into a rapid depreciation which made South African exports
cheaper for importers and imported inputs such as fertiliser more expensive for South African farmers.

Moreover, during 2014–2019 recurring droughts over many parts of South Africa severely
reduced agricultural output. This included the El Niño event in 2015/16, which resulted in the
lowest annual rainfall in 100 years (Baudoin et al. 2017). This drought led to livestock herd reductions
in 2016 on the back of increased slaughtering. Rainfall returned to normal in 2019 and 2020 (ARC
2020), initiating a phase of cattle herd rebuilding and replenishing grain stocks. This upturn over-
lapped with the COVID-19 period.
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4.4 Food expenditure dipped for beef but not for maize and citrus

South Africa’s economy has been plagued by structural challenges for some time, and consumer
spending power was drifting down for several years before COVID-19. However, incomes dropped
fast in the lockdown period and stayed low over 2020, with an annual contraction of 7% in GDP
(STATS SA 2020). Unemployment was already at 30% before lockdown (Stats SA 2017). The govern-
ment survey (Stats SA) done at week 6 of the lockdown showed that the lockdown added to unem-
ployment: 9.5% of respondents lost their jobs, and 19% had income drops while still employed.
There was a 20% decline in monthly take-home pay in June 2020 compared to June 2019 (Busines-
stech 2020). Income drops reduce spending on income-elastic foods like beef relative to inelastic
demand foods like maize (BFAP 2020). Consumers, however, perceive citrus as a product high in
Vitamin C and supportive of immune systems, and so the demand for citrus did not dip (Leahy
2020; Smoley 2020; Ferrer 2020).

5. The impacts of the shocks on vertical and lateral value chains: findings from the
survey & the semi-structured interviews

Here we present our survey findings on the impact of the shocks on value chains, with each of the
vertical value chain segments (upstream, midstream, downstream) is discussed separately with its
associated lateral value chains for materials, labour, and logistics (Figure 2).

5.1 Impacts on upstream input supplies

Table 3 provides the major impacts of COVID-19 related shocks on the upstream of the three vertical
(product) value chains per lateral (input) value chain.

5.1.1 Labour constraint impact in the upstream of the product (vertical) value chains
The upstream segments of the beef and maize VCs were hardly affected by labour constraints because
they use relatively little hired labour, they are far from the population-dense COVID-19 areas, and their
activities (except auctions) do not create crowds. Even in the late lockdownwith a rapid rise in infection
rates, stakeholders indicated that maize harvesting and feedlots were not affected.

Figure 2. Upstream disruptions – BFAP End-to-End Agro Food Chain Tracker.
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However, citrus farming is intensive in trucked-in seasonal labourers who move across provinces.
22% of respondents indicated that they experienced major disruptions related to labour in the early
lockdown (Figure 2). The lockdown’s effects on labour mobility hurt citrus farmers who received
fewer workers and had extra costs for private labour transport as public transport was shut down.
Also, citrus harvesting in the Eastern Cape starts when grape harvesting ends in the Western
Cape and workers usually go from one to the other. That movement needed to take place
through the early lockdown, but inter-province travel required a permit. However, informal seasonal
workers do not have employment contracts to show to the border police. The use of labour brokers
had been increasing before COVID-19 because the use of seasonal migratory labour for harvesting
was increasing (Genis 2018). Seasonal workers do not typically live on the farm; hence the need to
travel to and from work increases their risk of contracting the disease and being stopped.

5.1.2 Logistics constraint in the upstream
During early lockdown, truckers had to obtain permits and wait in roadblocks while they were
checked. Travel restrictions affected the citrus sector the most as it needed logistics firms to
quickly move labour in and perishable fruit out. 21% of respondents in the upstream of the citrus
value chain indicated that they faced major disruptions in their logistics in the early lockdown.
This reduced to 8% in the late lockdown (Figure 2). During the late lockdown, increased certainty
with respect to regulations and their application resulted in smoother functioning of roadblocks
and fewer disruptions where reported.

5.1.3 Materials constraint impact in the upstream
The main vulnerability for all three value chains is the dependency on imports for critical inputs, affected
by currency depreciation, logistical challenges at ports, and supply blockages from restrictions in input
exporting countries. Feed mills and feedlots reported initial delays during early lockdown in imports of
specialised feed ingredients from China. This was confirmed by the survey where 55% of respondents
reported major disruptions of materials during early lockdown. These delays cleared in late lockdown.

Citrus and maize farmers reported delays in imports of tractor parts and irrigation equipment.
Maize heavily depends on imports for more than 80% of its fertiliser and 95% of its plant pro-
tection chemicals. The domestic fertiliser price is conditioned by world price fluctuations, cur-
rency exchange rates, and shipping and distribution costs. However, maize farmers did not
suffer because fertiliser was bought in November 2019 in the peak of planting, well before
COVID-19.

Table 3 . COVID-19 shocks on upstream.

Major disruption Minor disruption No disruption

Logistics (Physical supply chain) Beef Early 19% 71% 10%
Late 1% 86% 13%

Citrus Early 23% 77% 0%
Late 8% 77% 15%

Maize Early 7% 85% 8%
Late 8% 84% 8%

Labour Beef Early 0% 97% 3%
Late 3% 67% 29%

Citrus Early 22% 69% 9%
Late 10% 61% 29%

Maize Early 7% 83% 10%
Late 5% 78% 18%

Material (Sales / Output) Beef Early 55% 27% 18%
Late 19% 81% 0%

Citrus Early 19% 76% 5%
Late 13% 88% 0%

Maize Early 16% 73% 11%
Late 28% 56% 17%
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5.2 Impact on midstream operations

Figure 3 and Table 4 provide the major impacts of shocks on the midstream.

5.2.1 Labour impacts in the midstream
Interviews in the beef value chain confirmed that abattoirs and meatpackers are largely mechanised
but still require workers. Curfews and social distancing measures limited worker density on-site. Staff
transport contributed to costs as plants needed to schedule more trips to transport workers to and
from the plants. The spike in COVID-19 cases in the late lockdown put plants at risk for closures which
required careful staff planning to ensure mitigation strategies in the case of COVID-19 cases to
prevent plant closures.

Citrus packing houses were constrained during early lockdown by social distancing requirements
and the need for personal protective equipment and sanitation materials increased costs. Labour-
dense packing facilities increased the risk of disease outbreak during the late lockdown, but no
packing houses needed to close through July 2020. Nevertheless, 29% of respondents indicated
major disruptions in the early lockdown.

Maize silo operations and mills are highly mechanised and require only a few people to run 24-
hour operations seven days a week; the labour restrictions had little impact.

5.2.2 Logistics impacts in the midstream
According to key stakeholders, logistics in the beef midstream were not disrupted: animals were
hauled short distances by local truckers from farms to feedlots, and feedlots to abattoirs, and car-
casses (in branded cooled trucks allowed hassle-free passage through roadblocks) to meatpackers
and butcher shops in cities.

Citrus also went by refrigerated trucks from packing houses to port or plant; the trucks could wait
at roadblocks without fruit damage and the truckers had papers as essential services. But roadblocks
did result in delays and 25% of respondents indicated major disruptions in the early lockdown. Sig-
nificant improvements were evident in late lockdown, with only 4% of respondents pointing to
major disruptions. While the bulk of products was transported by road, citrus producers also
increased the use of rail transport relative to previous years.

Figure 3. Midstream disruptions – BFAP End-to-End Agro Food Chain Tracker.
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For maize, the logistics between farms, silos, and mills became more congested than usual due to
the confluence of events. Lockdown slowed the movement of trucks. A bumper harvest of 15.3
million tons required more trucks than usual. Traders surveyed during the pandemic felt that ineffi-
ciencies in rail transport led to 20% more of the maize harvest than normal having to be transported
in trucks. 10% of the respondents reported major disruptions of logistics in the midstream.

5.2.3 Materials impacts in the midstream
During the early lockdown, meatpackers, especially SMEs, reported moderate shortages of packa-
ging material. Citrus packing plants, however, faced significant disruptions. The forestry and wood
sector was not classified as essential, and so manufacturing of fruit pallets was halted. The survey
identified this bottleneck in the early lockdown, and the government then rendered “essential” all
lateral value chains supplying vertical VCs for food products and thus alleviated the problem.

Maize flour demand spiked (discussed below) and mills faced a shortage of packaging, which was
exacerbated by the recycling industry not being operational. This is evident from survey data that
illustrate that major disruptions in materials increased from 13% during early lockdown to 33%
during late lockdown. Parallel to our point about the forestry sector’s wood VC being at first not
deemed essential, the same had been a problem for the packaging VC. In the late lockdown, the
regulations were amended.

5.2.4 Output demand in the midstream
Output demand from the midstream was varied in the period of the lockdown: it was extremely high
then extremely low then just low. Key stakeholders reported a sharp increase in beef demand by
supermarkets and butcher shops as consumers cold-stored beef products, fearing a shortage in
early lockdown. Abattoirs and meatpackers reported that they had to operate at full capacity to
fulfil supermarket and butcher shop demand.

By contrast, demand for beef in the foodservice sector abruptly stopped at the onset of early lock-
down due to the closure of all restaurants which manifested as a decline in restaurant beef cuts that
rippled through the beef VC. When regulations were eased in the late lockdown, beef demand by
supermarkets and butcher shops recovered. However, foodservice demand only recovered partially
as consumers still did not want to go out to restaurants.

Although only 4% of beef is exported, these sales reduced the amplitude of the demand swing.
Even though export channels remained open throughout lockdown, some abattoirs reported a
decline in international restaurant orders due to foreign country foodservice lockdowns or consumer

Table 4 . COVID-19 shocks on midstream.

Major disruption Minor disruption No disruption

Logistics (Physical supply chain) Beef Early 32% 55% 14%
Late 8% 80% 12%

Citrus Early 25% 70% 5%
Late 4% 76% 20%

Maize Early 6% 83% 11%
Late 10% 75% 16%

Labour Beef Early 0% 70% 30%
Late 4% 59% 37%

Citrus Early 29% 61% 10%
Late 15% 58% 27%

Maize Early 2% 87% 11%
Late 5% 73% 21%

Material (Sales / Output) Beef Early 56% 33% 11%
Late 40% 60% 0%

Citrus Early 14% 86% 0%
Late 12% 88% 0%

Maize Early 13% 74% 13%
Late 33% 46% 21%

32 F. MEYER ET AL.



fears similar to those in South Africa. According to export abattoirs and meatpackers, export diver-
sification pre-COVID paid off. Exports of boneless cuts (chilled and frozen) destined for Asia picked up
in late lockdown as these food economies opened earlier than South Africa’s (ITC 2020).

Citrus packers andmaize millers were helped by larger volumes and better prices (the latter linked
to the depreciation of the Rand). Plants had under-utilized capacity before COVID-19; they had the
flexibility to move to full capacity use with the demand increase. Their output includes maize husks
and other by-products that do not go into flour (only 57% of a ton of maize is made into flour), and so
the output increase went to feedlot operations and feed mills, supporting their operations.

5.3 Impact on downstream output demand

Figure 4 and Table 5 shows impacts on the downstream of the three vertical (product) value chains
per lateral chain.

5.3.1 Labour impact in the downstream
Similar to the midstream, constrained labour supply to supermarkets and butcher shops was
reported in early lockdown due to curfews and social distancing regulations. Some supermarkets
and butcher shops also had to close temporarily because workers got sick. Stakeholders reported
an increase in costs to meet the COVID-19 protocols in their facilities. However, even in late lockdown
when infections spiked, overall retail sales of beef and maize were not slowed significantly.

For citrus, port constraints and delays were combined with problems with importers. For instance,
Indonesia and South Korea did not accept electronic clearance and inspection certificates. South
Korea required its inspectors to visit South Africa, and yet that was prohibited by travel restrictions.
25% of respondents reported major labour disruptions in the downstream, mainly as a result of skel-
eton staff in the ports and inspection services.

5.3.2 Logistics impact in the downstream
Retailers of uncooked beef cuts did not report any delays in the movement of beef products from the
midstream to the downstream in the early or late lockdowns. The trucks passed through roadblocks

Figure 4. Downstream disruptions – BFAP End-to-End Agro Food Chain Tracker.
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with ease as long as the truckers had permits for the movement of carcasses and beef cuts across
provinces.

For citrus, ports and cold storage facilities receive 100’s of refrigerated trucks each day during
harvest, and each must unload to a cold container that is transferred to a ship. These steps are sen-
sitive to any break in the cold chain, which alters fruit quality and thus exportability, which makes the
truck-port-ship locus a point of vulnerability for the whole chain (Boin et al. 2003; Wagner and Bode
2006; Wagner and Neshat 2010).

Among the four ports, Durban is most vulnerable, as it handles 60% of citrus export volumes. To
enable early action concerning port efficiency, the Citrus Growers Association introduced a daily port
report. Frommid-May to the end of June, capacity utilisation in Durban fluctuated between 40% and
70%, reflecting significant volatility, but no clear trend. In Cape Town and the Eastern Cape, utilis-
ation rates improved throughout May with the late (softer) lockdown but declined again through
June as infection rates, particularly in the Western Cape, rose. Operations in Cape Town were
delayed periodically because of infections among the workforce, with delays exacerbated by oper-
ational challenges and poor weather. In June, congestion resulted in multiple shipping lines electing
to bypass Cape Town and congestion surcharges were implemented from July. Berthing delays of up
to two weeks were reported. Many producers redirected fruit to the Eastern Cape, which was costly
but ensured consistent supply to international clients and reduced the risk of quality loss due to port
delays.

5.3.3 Materials impact in the downstream
The citrus VC reported container shortages among major shipping lines (Phakhati 2020). 24% of
respondents in the citrus VC reported major disruptions in the early lockdown. Delays were alle-
viated later as more countries opened operations – particularly China. Maersk also launched a
special consignment with 1800 empty containers from Dubai to South Africa at the end of April,
to help ease these shortages (www.maersk.com, 2020). Consequently, the share of respondents
reporting major disruptions declined to 11% in the late lockdown.

5.3.4 Impact on output demand in the downstream
In early lockdown beef sales in the restaurant sector dropped to zero during early lockdown (South
African Government 2020). According to suppliers of beef to the foodservice sector, sales to restau-
rants were still (by July during the interviews) 60% lower despite the reopening of the foodservice
sector in the late lockdown (South African Government 2020).

Table 5. COVID-19 shocks on downstream.

Major disruption Minor disruption No disruption

Logistics (Physical supply chain) Beef Early 29% 60% 10%
Late 7% 81% 12%

Citrus Early 20% 80% 0%
Late 5% 74% 21%

Maize Early 7% 79% 14%
Late 5% 84% 11%

Labour Beef Early 0% 75% 25%
Late 3% 62% 35%

Citrus Early 25% 69% 6%
Late 8% 62% 30%

Maize Early 9% 82% 9%
Late 5% 78% 17%

Material (Sales / Output) Beef Early 53% 42% 5%
Late 36% 64% 0%

Citrus Early 24% 71% 4%
Late 11% 89% 0%

Maize Early 16% 72% 11%
Late 29% 63% 8%
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Large and medium supermarkets and butcher shops reported increased sales of up to 30% as
richer consumers stockpiled meat, fearing shortages, in the early lockdown period. Stakeholders
in the meatpacker segment reported a spike in demand for prepared meat such as roasts and mari-
nated meats that are easy to cook as home cooking replaced meals away from home. The sudden
increase in demand at the supermarket level quickly led to higher prices for high-value beef cuts,
as abattoirs and meatpackers were unable to meet all the supermarket orders. In late lockdown,
supermarkets reported 15% higher sales compared to pre-lockdown levels. By August 2020 beef
sales stabilised to pre-lockdown levels at supermarket level.

In early lockdown, the small-scale foodservice firms selling cooked beef were not allowed to trade
(South African Government 2020), and even later, only those in possession of a municipal permit1

could trade (Battersby 2020). In contrast to the wealthier clientele of large formal supermarkets,
the small-scale butcher shop clientele did not have the purchasing power or the necessary
storage facilities to stockpile beef in the early lockdown. Small-scale spaza shops and butcher
shops, therefore, did not show the same level of increases in sales.

According to the Quarterly Labour Force Survey (STATS SA 2020), agricultural jobs declined by
around 40,500 jobs in 2020. Despite the announcement by the government of a massive relief
package mainly for the poor, the purchasing power and employment of low-income households
were affected little by mobility restrictions and demand decreases. Consumers did however make
a run on maize flour as a storable and cheap staple. This is seen in maize milling data over Febru-
ary-June (SAGIS 2020). Maize used for human consumption increased by 14% in 2020 compared
to the same period in 2019. The increase is maize flour was further supported by the relative shift
in staple prices of maize flour, bread, and rice.

6. Strategies of firms to manage vulnerability

Firms had strategies to address, and sometimes even avail of market opportunities created by lock-
down constraints (Table 6), discussed below.

6.1 Strategies in the beef value chain

6.1.1 Beef upstream strategies
COVID-19 spread when weaner producing cattle ranchers were already rebuilding their herds follow-
ing multiyear droughts that had ravaged their herds; ranchers did not have weaner surpluses to feed
the sudden surge in beef demand from retail.

Although the prior multi-year droughts did not necessarily support the building of resilience, the
FMD (foot and mouth disease) shock in 2019 did. FMD led to government restrictions on inter-pro-
vincial movement of livestock. According to interviewees, these led to strengthening of strategic
capacity of actors along the beef VC to respond to COVID-19 challenges. On the one hand, these
regulations required cattle farmers to complete livestock removal permits that showed the provinces
of origin and destination. These regulations acclimatised the sector to the practical challenges of
inter-provincial movement of trucks, workers, and products.

On the other hand, the 2019 FMD outbreak led to a shift to online cattle auctions in lieu of phys-
ical auctions. COVID-19 lockdowns accelerated this shift because physical auctions capped their in-
person client capacity at 50 to comply with regulations restricting large gatherings. An emergent IT
solutions company, swiftVEE (www.swiftvee.com), that hosts real-time livestock auctions on behalf of
livestock companies, reported a 400% increase in online-auction bookings by traditional livestock
dealers during the lockdowns. By 2021, most large livestock auction houses now offer an online
option for auctions through the swiftVEE platform. Interviewees in July 2020 noted however that
while online auctions increased, they are not likely to completely replace physical auctions soon.

The lockdowns did not bring major disruptions to the feedlot sector. Feedlots and feed manufac-
turers dealt with delays of imported feed additives by drawing down their buffer stocks. They dealt
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with the shortage of weaner calves by cutting back feedlot stocking volumes. Larger integrated
cattle farmer/feedlot-abattoirs also slaughtered more older cattle for the local market.

6.1.2 Beef midstream strategies
Abattoirs and meatpackers implemented three main strategies to manage the impacts of the lock-
down. First, meatpackers implemented split shifts and social distancing, and trucked in workers.
Second, packers sourced carcasses from alternative suppliers when the supply of carcasses from
their usual suppliers (or from their vertically integrated abattoirs) was not enough to meet the
surge in retail demand in early lockdown as consumers stockpiled beef.

Third, abattoirs and meatpackers reported that 100% of beef destined for the foodservice sector
had to be repurposed and sent to alternative channels in early lockdown. Many of the packers added

Table 6. Value chain segment strategies in response to COVID-19 shocks.

Beef Citrus Maize

Upstream Early:

. None

Late:

. Reduced feedlot workforce
concentration

. Reduced stocking by feedlots

Early:

. Provided transportation to
reduce dependence on public
transport

. Increased reliance on local
workers

. Distance and protect workers

Late:

. Risk register with mitigation
strategies

Early:

. None

Late:

. On-farm storage to
cushion logistics
bottleneck

. Order inputs early

Midstream Early:

. Plants split shifts, truck in workers

. Preventative measures for disease and
increased capacity to manage surge in
demand

. Alternative suppliers of carcasses to
compensate for demand spike

. Redirected supplies from foodservice
(zero demand) to supermarket (demand
spike)

Late:

. Back to pre-COVID capacity

. Exports switched mainly to China

Early:

. Plants split shifts

. Prevented measures for disease

Late:

. Same as early

Early:

. Boost mill capacity use

. Compete for 2019
stored maize

Late:

. Bumper harvest;
lobbied for ports open
longer

Downstream Early:

. Truck in workers

Late:

. Increased use of e-commerce to reach
consumers

Early:

. Harvest and export earlier than
usual to ease peak season
volumes

Late:

. Shifted workers between ports

. Shifted fruit to different ports

. Consistent, high-frequency
information

Early:

. Push delivery of maize
flour at all levels of
retail

. Sell food aid

Late:

. Line up global shipping
space fast
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shifts or overtime in the initial spike in retail demand. Products typically destined for the export and
local restaurant market (wholesale primal cuts) were sold in local supermarkets and at discounted
prices. The repurposing required flexibility in operations and marketing to be able to quickly
pivot to alternative products and channels in a short period.

6.1.3 Beef downstream strategies
Even though only 4% of beef is exported, the industry’s market differentiation strategy from 2016 to
expand beef exports to Asia strengthened the beef value chain’s resilience during COVID-19. Accord-
ing to key stakeholders, this strategy counterbalanced the initial reduction of demand domestically
for higher-grade beef. Exports did not flag as the Chinese market opened early just as domestic
demand was flagging. The fact that exports did not stop meant that over-supply did not occur in
the local market due to a shift of exports as occurred in some other countries.

Supermarkets increased their sales through e-commerce in early lockdown. Some online plat-
forms reported a 37% increase in new users (Paterson 2020). Some farmers, abattoirs, and packers
retailed to consumers via company websites and social media platforms. During late lockdown
home-delivered food also surged as restaurants become operational, albeit constrained by
COVID-19 government regulations (South African Government 2020). Some restaurants also
reported that they began selling prepared raw meat for consumers to barbecue at home.

6.2 Strategies in the citrus value chain

6.2.1 Citrus upstream and midstream strategies
Farmers and packers trucked in workers on locally hired private trucks. To deal with the challenges of
inter-provincial migration of labour, some farmers increased the use of contracted labour (or labour
brokerage), to deal with unavailability. But some said they just employed and trained more local
workers to replace migrant workers, partly to reduce their workers’ risk of disease exposure from
migrants; as the Western Cape was thought to be the early epicentre of the disease, workers from
the Western Cape were considered more likely to have COVID-19. The Citrus Growers Association
published best practice guidelines for the workplace and trained growers and packers in COVID-
19 regulations compliance.

Packing plants had been for several years preparing (by adding plant capacity) for the maturing of
larger orchards and much more volume by 2020. To avoid congestion and worker density and short-
falls in logistics, packers encouraged growers to harvest early to reduce volumes at the normal peak
period. Plants doubled the shifts to reduce worker density, had workers wear masks and wash hands,
and installed additional screens between packing lines.

6.2.2 Citrus downstream strategies
The CGA established a COVID-19 response committee and worked with the government and labour.
The committee compiled a risk register and list of strategies. The committee helped farmers and
packers obtain SPS certificates for exports, lobbied for the continuation of fruit inspection services,
and helped the government with daily reports so it could alleviate delays in ports. Transnet (the
majority public-owned rail, port, and pipeline company) moved port workers around the ports to
reduce work delays. To reduce congestion in the ports and container shortages, there was more
use of conventional reefer vessels and reefer freight rail (Meintjies 2020). There was also port substi-
tution to reduce congestion and delays: the CGA’s daily port report enabled exporters to divert to the
Eastern Cape ports instead of Cape Town at the height of the congestion challenges.

Moreover, packers shifted export destinations to adapt to demand, as well as import countries’
changing COVID-19 related regulations. Early lemon and lime exports were concentrated in the
Middle East but shifted into Europe from May when Italy and Spain eased lockdown restrictions.
Early focus on export of mandarins to the UK shifted to the rest of Europe from June. Grapefruit
exports were concentrated in Europe, but significant volumes were shifted into Southeast Asia in
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early June as that subregion opened, before moving back to Europe. In total, despite all challenges,
South African citrus exports reached an all-time record high of 137 million cartons in 2020, which is
17.5 percent higher than in 2019 (Agrihub 2020). Producers selling into open markets through
traders had more flexibility to move products between markets, as those delivering into supermarket
programmes had commitments to deliver specified volumes. At the same time, those delivering into
supermarket programmes faced less risk of changing market conditions. Historic relationships with
traders in multiple countries strengthened over time by the challenges brought about by the earlier
challenges with regulations around citrus disease (CBS), enabled additional flexibility in marketing
decisions.

Also, packers exported more fruit earlier than usual to get it out of the country before it risked
being kept in due to movement restrictions. This reduced export fruit prices but the currency depre-
ciation compensated for that. By moving fruit out fast, South Africa defended and even raised its
global share in 2020 (relative to 2019) relative to its main competitors, Spain and the US.

Competitors were slowed by COVID-19. For example, Spain, which relies heavily on seasonal
workers from North Africa, faced severe labour shortages due to restrictions on international
travel (Freshplaza 2020). Exporters such as Egypt diverted additional products into Europe, providing
additional competition and price imbalances. Spanish export volumes also increased into Europe,
with additional costs as the main logistics channel, trucking, faced movement restrictions and
thus higher costs (Netherlands Ministry of Agriculture, 2020; OECD 2020).

6.3 Strategies in the maize value chain

6.3.1 Maize upstream
In the late lockdown, maize was being harvested, and farmers faced both record volumes and logis-
tics constraints. As volumes had been increasing over time, farmers had invested in on-farm storage
to market grain directly from the farm to reduce handling costs. This storage became a critical buffer
during COVID-19 so that harvesting could continue while farmers were waiting for transportation of
their grain to silos and mills.

6.3.2 Maize midstream
Mills responded rapidly to the spike in demand for maize flour by just drawing down excess capacity,
as they were running at approximately 80% capacity before COVID-19. Recall the sector is concen-
trated; they competed for 2019 maize stocks at the start of the pandemic, with a rush created by
domestic stocks dipping as South Africa exported maize to Zimbabwe which was low on maize
and had dropped its ban on GM maize imports which had increased imports from South Africa.
Mills also relaxed their maximum moisture level requirements to take earlier delivery of the new
season crop. The additional costs for drying and handling of maize with a higher moisture
content was outweighed by the overall benefits of keeping the supply chains well stocked during
the pandemic.

6.3.3 Maize downstream
During the early lockdown, the sharp rise in maize flour sales was by supermarkets and wholesalers
because small shops were more constrained by the lockdown. The latter recovered in the late lock-
down and human consumption remained high during the full lockdown period. Retailers and millers
realised that consumers wanted larger flour packages to compensate for fewer visits to the retail
stores and mills increased the package sizes.

Export traders benefitted from the sharp depreciation in the exchange rate. The exports to
regional and global markets in 2020 were higher than former years due to the bumper crop and
because traders worked around the logistics constraints inland and at the ports.
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7. Conclusion

Our paper made seven main points. First, the initial lockdown regulations declared as “essential” the
product (vertical) value chains but left as inessential “lateral” value chains delivering labour,
materials, and logistics to the segments of the vertical value chains; this appears to have been a
common initial government response in other countries as well, such as in Nigeria (see Liverpool-
Tasie, Reardon, and Belton 2020). Blocking labour movement hurt labour-intensive operations in ver-
tical value chains, such as in citrus packing plants; blocking forestry and wood product movement
hurt crate construction and further hurt citrus packing, for example. This also shows that if a seg-
ment’s technology is intensive in the factor or material held back by blockages, it is more vulnerable.
The problem of “blocking laterals hurts verticals” was resolved later in the pandemic when the gov-
ernment deblocked key laterals.

Second, sectors that dealt with crises before COVID-19 had built capacity for resilience (in “learn-
ing by doing”) that they brought to bear as resilience in the face of COVID-19. Key examples are: (1) in
the beef value chain, domestic FMD (foot and mouth disease) restrictions in prior years trained the
industry to work around and work with logistics constraints; (2) in the citrus value chain, frequent
international BSD (black spot disease) regulation changes in prior years trained the industry to
make rapid adjustments to new structures, in coordinated ways, which came in handy when
COVID-19 struck.

Third, redundancy and slack capacity cost a value chain inefficiency in good times but in bad
times are valuable for resilience. (This has been found in food supply chains faced with climate
shocks; see Reardon and Zilberman 2018.) This was illustrated during the pandemic with South
African maize mills quickly increasing flour output from mills that had had capacity under-utilisation
before 2020.

Fourth, a value chain’s vulnerability is not necessarily conditioned by its degree of complexity
(many nodes); rather, the vulnerability of key nodes is what counts for vulnerability of the
system, as in the saying “the weak link of the chain”. The beef value chain is complex but
that complexity per se did not hurt it during the pandemic, nor did most of the firms in the
upstream and midstream; what mattered was the ability of linchpin nodes to adjust, such as
the segment of auctions under crowd strictures pivoting to e-commerce, and for complementary
firms such as e-commerce firms to help the auctions “pivot” (with the latter illustrated for e-com-
merce in developing regions in Reardon et al. (2021)). The linchpin or “vulnerability hot spot” can
also be a critical infrastructure, such as we discussed for ports that affected all three value chains
during the pandemic.

Fifth, sector business organisations promote resilience. We showed that the citrus association
gathered information about blockages in lateral value chains and port, told the government, and
provided input to the government to rapidly redesign policies. The organisations were also “insti-
tutional memory” of past shocks and adaptations such as the livestock and citrus disease travails
earlier. Organisations help intra- and inter-segment coordination of firms and farms to respond.

Sixth, timing of policy and business response is critical for several reasons. On the one hand, the
relation between when the shock occurs and the business operation cycle of the segment matters;
the pandemic hit after not during maize planting so farms were little affected. But the shock hit when
citrus farms were harvesting and packing plants operating so they were at first affected, exacerbated
by materials and labour constraints.

On the other hand, shocks also build up over time and reverberate over segments. Delays at ports,
for instance, accumulated so in the later lockdown ports were more vulnerable. Shocks are also cov-
ariate, and the impact is seldom associated with a single, isolated shock.
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Note

1. According to the South African legal framework small-scale foodservice firms require a business license (in terms
of the Business Act of 1991) and a municipal permit (also known as a health and food safety certificate of accept-
ability under the Health Act of 1977) to conduct business in the foodservice sector (SME South Africa, 2020).
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