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The COVID-19 shock affected the global economy mainly through the col-
lapse of demand, labour supply and industrial output, supply chains, com-
modity prices, international trade and capital flows. From the second half of
2020, various bottlenecks (logistical disruptions; shortages of raw materials
and parts) in the EU economy have had a growing impact on growth. Follow-
ing the recurrent pandemic shocks, the war shock has caused further se-
vere supply-side disruptions from February 2022 onwards, in particular in
raw materials markets (including energy sources and agricultural raw mate-
rials) and international logistics. Supply shortages in the EU have not only a
one-off but also a ripple effect throughout the economy. Spill-over effects
across Member States are of great importance. Together, the shortages of
production inputs can have a significant negative impact on output and the
recovery of the economy. At the same time, supply-side shocks can have a
significant impact on the restructuring of supply chains, the deepening of
green and digital transformation, and productivity growth.

INTRODUCTION

This paper highlights the main supply-side effects of the COVID-19 crisis in the EU economy. Based
on a systematic analysis of the main mechanisms of the COVID-19 crisis, it focuses on the impact of
supply-side bottlenecks (raw materials, maritime transport, microprocessor supply) during the crisis. In
addition to an EU-wide overview, it presents a case study of a new Member State, a small open market
economy Investigating the impacts of bottlenecks on the EU economy requires the analysis of cross-
sectional data in the Business and Consumer Surveys. In addition, the cross-sectoral and cross-country
spillovers can be examined in terms of input-output relationships. This is followed by a case study of the
main supply-side bottlenecks in the Hungarian economy.
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These present a comprehensive picture of the supply-side effects of the COVID-19 crisis in the EU
economy, which can also provide key lessons for the main economic policy challenges in the post-COVID
period. These effects have been exacerbated by the shock of war from February 20221,

1. FUNDAMENTALS OF COVID-19 ECONOMICS IN THE EU ECONOMY.
LITERATURE REVIEW

The next chapter first summarises the basic literature on the main economic mechanisms of the
COVID-19 crisis. The main question is: how, through what mechanisms, has the COVID-19 shock exerted
its effects? This brief systematic analysis can provide a basis for outlining the economic policy options for
recovery.

1.1 Mechanism of the COVID-19 crisis

As a huge external shock, the COVID-19 crisis led to a deep recession in the global and European
economies. The pandemic had economic spillovers. The global shock had a strong impact on emerging
as well as on developed economies.

The COVID-19 shock affected the global economy mainly through the collapse of demand, labour
supply and industrial output, supply chains, commaodity prices, international trade and capital flows. (See
Halmai, 2021) The recovery in 2021 was limited, as the collapse of some global value chains caused by
the pandemic has long-lasting effects. This painted a gloomy picture of the EU and the euro area export
markets at the beginning of the crisis.

The economic activity in the EU and the euro area were hit by a variety of shocks. These led to a
sharp decline in private consumption and investment at the onset of the crisis. Extreme downward and
upward trends seemed both possible. This depends to a large extent on the effectiveness of economic
policy responses. However, the downturn could cause long-term economic damage.

The main transmission channels of the COVID-19 crisis were: (a) supply shock - the collapse of sup-
ply chains and (b) demand shock - a sharp decline in consumption and investment demand, with spill-
over effects in the sectors concerned. These shocks were mixed with many additional ones: (a) liquidity
shocks, (b) uncertainty shock, (c) financial sector shock.

Unlike the financial crisis, the COVID-19 crisis immediately caused a shock in the real sector: a fall in
production and income. These shocks are definitely global. Disaggregating the impacts of shocks is a
very difficult task in economics. The main impacts can be grouped in the following order.

— Increased uncertainty. The pandemic and the large number of unknown factors created considerable
uncertainty for businesses and consumers. These had a significant impact on spending and savings
decisions (e.g. precautionary savings), as well as on recruitment and investments2.

— Decrease in labour supply. Strict containment measures necessarily led to a decline in available la-
bour force. The labour supply was also fundamentally affected by changes in people's health and the
need to care for family members in changing circumstances.

— Collapse of sectors, supply shocks. Certain sectors (e.g. tourism, air transport), regions and countries
were particularly hit hard by distancing and forced restrictive measures. In some sectors (e.g. car
manufacturing), disruptions and breaks in global supply chains caused major problems and signifi-
cant downtime losses. (See Chapter 3 for more details.)

Wider economic crashes. Depending on their severity and duration, the restrictive measures, in some
of the more severe cases, put pressure on the whole economy.

1 The supply-side effects of the war shock are currently subject to ongoing research and therefore cannot be addressed in this
paper.

2 See Leduc - Liu (2016), Baker et al. (2020).
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— Income losses, forced savings, lack of demand. Many employed people and households suffered
significant income losses. High precautionary savings also have a demand impacts.

— Liquidity shocks, financial market consequences. The immediate response of economic agents to the
spread of the coronavirus was a sudden repricing of financial and real estate assets and the use of
liquidity reserves. Growing market and sectoral difficulties had deep impacts on companies' financial
situation and profit outlook. (E.g. liquidity shocks due to cash-flows.) This led to a sharp fall in equity
prices and a decrease in safe government bond yields. Companies' liquidity and solvency problems
can cause serious disruptions in the financial system. Some of these effects are heterogeneous
(country-specific). They often depend on the state of public finances and the ability of the state to
bail out otherwise healthy companies that have been hit by shocks. The situation of the banking sec-
tor and the specific economic structure (e.g. the size of the tourism sector) of each Member State
add to the risk of structural divergence. This could result in a weakened and fragmented EU single
market.

A wide range of economic policy measures are taken to reduce the impact of the pandemic. The
main objectives are:

— Direct treatment of health problems. To this end, strict and sometimes drastic measures (lockdowns,
social distancing, etc.) were adopted.

— Mitigating the economic impact of revenue, income and soaring liquidity. Central banks, govern-
ments and the EU all provided support. An unprecedented mix of measures was announced and im-
plemented. The fiscal policy measures imposed by the Member States included discretionary policies
with a direct impact on budgetary expenditure as well as liquidity-oriented measures. The former can
cover targeted tax cuts, shortened work schemes and partial or full public bank loan guarantees.
These measures are aimed at mitigating the effects of employment losses, avoiding a massive shut-
down of investments, as well as bankruptcy spillovers and damage.

— Public support for recovery. The ability to respond depends on the countries' initial conditions, finan-
cial strength and the political space. COVID-19 had a serious impact on some countries without a
fiscal space to respond. Differences in national responses can cause asymmetric disparities. This
can spill over because of the strong interdependence between the Member States. They could weak-
en the EU's overall recovery and lead to economic divergence in the future. There is an essential
need for an adequate level of intervention at EU level.

It should be highlighted that COVID-19 caused a global shock, simultaneously affecting the external
environment with consequences across regions. Just like the global financial crisis, this shock hit various
countries and regions around the world. This has and will have consequences for the severity of shocks
to the EU economy. (E.g. through foreign inputs that may be missing, or through lower demand for EU
exports.) As the exposure to the external environment varies from country to country, additional country-
specific characteristics may emerge.

The economic effect of COVID-19 is highly complex and varies widely (See Barro et al., 2020; Boissay
et al., 2020; Huszka et al., 2022). Economic impacts affect supply and demand differently in different
time dimensions. The duration of the effects depends on the length of the pandemic as well as on other
factors: trade policies, globalisation attitudes, consumer behaviour, working methods and production
chains are stabilised. The accumulation of debt during the recession has a lasting impact on companies,
investors' risk perceptions and the banking sector (non-performing loan ratio). Pre-existing economic
conditions and the impact of the pandemic may prolong some effects.

3 See e. g. Dossche- Zlatanos (2020), Davenport et al. (2020), Christensen et al. (2020).
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1.2 Recovery and economic policy. Rebound optimism

The downturn caused by the pandemic marked an enormous and sudden change. It can be de-
scribed as an extraordinary event because the deliberate reduction in economic performance came from
public health considerations, rather than the accumulation of cyclical surpluses. This situation provided
central banks and fiscal authorities with opportunities that they did not have in an average recession. At
the same time, this also posed challenges in terms of the most effective policy instruments. E.g. what
measures can be effective in supporting aggregate demand in the face of supply-side constraints and
containment measures; what measures can help to maintain supply capacity, etc.

The recovery did not depend on an adjustment phase that first had to correct the previous cycle or
structural surpluses. There were high hopes that the recovery could start sooner than in a typical reces-
sion. After lifting the containment measures (“hibernation”), “warming up”, together with a certain level
of “rebound optimism”, seemed less difficult.

During the first wave of the pandemic, there were very optimistic expectations of a rapid recovery
and fast growth in the period that followed. Yet the recent waves of COVID-19 have resulted in a series of
permanent shocks. The recovery is underway, but the increase varies from one Member State to another
and is not necessarily linear. It is becoming increasingly clear that boosting the aggregate demand is no
substitute for effective supply-side policies.

At the same time, from the second half of 2020, the various bottlenecks in the EU economy have
had a growing impact on growth. The supply side has more and more become the focus of attention.

2. SUPPLY-SIDE BOTTLENECKS IN THE EU ECONOMY

An exceptionally rapid recovery in global demand in the second half of 2020 met a supply weakened
by the restrictive measures introduced to contain the spread of the pandemic. This affected several key
sectors including global logistics, raw material production and microprocessor manufacturing. A series of
natural disasters, lockdown measures due to the pandemic as well as emerging labour shortages in dif-
ferent sectors and regions continued to cause major supply-side problems throughout the second half of
2020 and in 2021.

Consequently, various bottlenecks have emerged at a global level from the second half of 2020.
They fundamentally affect the smooth operation of global supply chains, having a growing impact on sen-
timent and growth into 2021. These main bottlenecks include: (a) logistic disruptions in the transport
sectors, especially in container shipping, a key channel for growing merchandise trade in the post-
lockdown reopening; (b) production of microprocessors, a highly cyclical industry, which faced with ca-
pacity constraints and an increase in orders; (c) raw materials: metals, wood, energy (e.g. natural gas and
other energy sources, where a sharp increase in demand, coupled with supply disruptions, was accom-
panied by very strong price hikes), agricultural raw materials, foods.

These characterise the three main types of bottlenecks. To carry out a more in-depth analysis of their
impacts on the EU economy, cross-sectional data in the Business and Consumer Surveys (BCS) can play
a central role. In addition, the cross-sectoral and cross-country spillovers can be investigated in terms of
input-output relationships. This is followed by a case study of the main supply-side bottlenecks in the
Hungarian economy.

Following the recurrent pandemic shocks, the war shock has caused further severe supply-side dis-
ruptions from February 2022 onwards, in particular in raw materials markets (including energy sources
and agricultural raw materials) and international logistics.

2.1 Post-pandemic demand growth is of crucial importance

The bottlenecks in transport, semiconductors and raw material production reflect an exceptionally
fast, almost unprecedented pace of global recovery. This applies particularly to advanced economies,
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which, as a whole, experienced an economic growth rate of 9.3% in the third quarter of 2020. (Sixteen
times the historical average. See Figure 1).
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Figure 1. Quarterly real GDP and import volume growth rates in advanced economies
Source: EC 2021, p. 41.

Reflecting this robust recovery, global demand for goods rose at an outstanding pace during the
summer of 2020. (This was coupled with a significant shift in consumer preferences in response to re-
strictions targeting contact-intensive services#.) Accordingly, advanced market economies’ imports expe-
rienced a very rapid rate of growth in the third quarter of 2020 (thirteen times the historical average),
fostering recovery. Unsurprisingly, this fast growing demand quickly hit capacity limits in different mar-
kets and sectors. (From transport to rare metals.) Given the buoyant global activity, these backlogs may
continue to build up, often exacerbating capacity disruptions in individual markets.

However, these shortages and bottlenecks can have a significant impact on the functioning of global
supply chains (Baldwin - Freeman 2020). Global value chains (GVCs) are channels for the spread of
supply chain collapse (Carvalho et al., 2021; Setyaningsih & Kelle, 2021). The spread of shocks along
GVCs was pervasive at the beginning of the COVID-19 crisis. (Baldwin - Freeman 2020, Bonadio et al.
2020) Shortages and bottlenecks together with economy-wide price pressures have increasingly affected
manufacturing.

2.2 Impact on European economies

According to the EU Business and Consumer Surveys (BCS)®, material and equipment shortages consid-
erably grew in importance during 2021. Replacing shortfall in demand, it became the most important
factor limiting industrial production (See Figure 2). In the construction sector, it was identified as the
second major constraint after labour shortages.

4 Including, for example, home electronics, household appliances and furniture driven by lockdowns and teleworking, as well as
products to improve home environment in a broad sense.

Shttps://ec.europa.eu/info/business-economy-euro/indicators-statistics/economic-databases/business-and-consumer-surveys/
download-business-and-consumer-survey-data/time-series_en#industry-business-climate-indicator-bci
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Figure 2. Factors limiting production in EU industry (%)
Source: Own construction

In terms of value added, severe shortages emerged in October 20216: 43% in the EU manufacturing
sector and 15% in construction, compared to less than 1% in October 2020. (See Figure 3) Far less se-
vere shortages were reported in the service industry? in the EU: only 1% of value added in October 2021,
compared to 0.1% in October 2020 (EC (2021))
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Figure 3. Pervasiveness of supply-side shortages in the EU in October 2021
Source: EC 2021, p. 45.

Note: The sum of value added of sectors subject to severe shortages across Member States weighed by the % of
positive responses.

6 “Serious shortages” occur in sectors where a significant proportion of managers consider that “shortage of materials and/or
equipment”, a factor hindering production, exceeds historical averages for that sector and country by at least two standard
deviations. See Kataryniuk et al. (2021)

7 For this area, the question referred to space and/or equipment and not material.
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The supply-side bottlenecks in the European economy worsened in January 2022. (EC 2022) 51% of
managers in manufacturing and 28.6% in construction believe that the shortage of materials and/or
equipment was the main limiting factor. (However, it was only a marginal factor in services, 3.5% in Jan-
uary 2022.) In the manufacturing sector, input-related problems in machinery and equipment and the
manufacture of electrical equipment continued to grow. The sector most affected is still the automotive
sector. (See Figure 4) Labour shortage mainly affected construction (31.4%), but the impact of this factor
was also significant in services (26.3%) and manufacturing (25.9%). The risk of labour shortages is hold-
ing back further progress in digital transformation and may exacerbate supply chain bottlenecks. The
fields reporting serious labour shortages include computer programming, consultancy and other related
activities. The transport sector, a critical link in the supply chain, was also hit hard by the same challeng-
es. Construction and engineering activities and services also face similar problems.
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Figure 4. Percentage of EU managers reporting shortage of material and/or equipment as a factor hindering pro-
duction

Source: EC 2022

The scatter plot (Figure 5) suggests that industrial sectors hit by severe shortages tend to show
weaker output dynamics since spring 20218. Regression analyses carried out with country-specific panel
data indicate a strong negative relationship between shortages and output performance®. The country-
sector panel data models10, together with a combination of variables explaining the changes in the in-
dustrial production index (IPl), including the severity of shortages, as well as the changes in other factors
from BCS data hindering production, indicate that industrial output was significantly affected by severe
shortages: Between January and October 2021, EU performance was on average 5.1% lower than would
otherwise have been possiblell. Sectors the most seriously affected by shortages were most likely to
report a drop in output between May and July 2021.

8 Given that the October BCS survey reflects data collected at that time. The corresponding change in output (industrial output,
NACE2 sub-sectors) was calculated for the latest available three-month period (May - July 2021). The relationship was generally
robust during the months of January - April 2021.

9 The proportion of positive responses to questions on material and/or equipment shortages in the October 2021 BCS exceeded
respective country-specific historical averages (2000-2021).

10 A linear regression was based on country-sector panel data. The data cover 23 NACE rev. 2 industrial subsectors in 21 EU
Member States. (Exceptions: Cyprus, Estonia, Hungary, Luxembourg, Malta, Slovenia.)

11 The average effect is a simple average calculated from four alternative models.
25



120

100 .

S
(=]
|

-6 -4 -2 0 2 4 6 8 10
Change in the severity of shortages

Figure 5. Changes in the severity of shortages of material/equipment (October 2020 to October 2021) versus
change in the Industrial Output Index (January to October 2021)

Source: Axioglu - Wozniak 2022

Note: "Actual" refers to the actual change in the seasonally adjusted IPI between October and January for individual
Member States and the EU. "Hypothetical" refers to actual minus the impact of shortages per country.

Constrained sectors reported a drop in output. At the same time, they forecast increases in selling
prices. These are already reflected in consumer inflation. The persistent and aggravating supply-side
bottlenecks are likely to force producers to raise selling prices. Indeed, the October BCS results show a
positive relationship between the severity of shortages and selling price expectations. (Standardised val-
ues are presented in Figure 6) Panel regressions show that the relationship becomes stronger at higher
levels of shortages. (This is indicated by the statistical significance of the squared “severity of shortag-
es”.)
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Figure 6. Changes in the severity of shortages of material/equipment (October 2020 to October 2021) versus
change in the Industrial Output Index (January to October 2021)

Source: EC 2021, p. 46.
Note: Dots correspond to country-sector pairs; standardised values Severity of shortages defined in the preceding
grap.
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2.3 Supply-side challenges of recovery: the case of Hungary

The shortages of raw materials and chips as well as supply chain disruptions pose increasingly seri-
ous challenges to small, open EU-Member market economies too. To provide an illustration of this, a
case study of Hungary, one of the most open, small market economies in the EU, is presented below.

Supply-side bottlenecks has been a growing problem in Hungary too. During the pandemic-related
restrictions, Hungarian companies were faced with the huge problem of demand shortfall. However, dur-
ing the recovery phase, both manufacturing and construction sectors have mainly been constrained by
shortages of raw materials and capacity.

So far, this has not been identified as a systemic problem in Hungary. Some companies have already
been forced to shut down or reduce production capacity. At the end of 2021, however, the situation be-
came increasingly tense. According to BCS data, in the fourth quarter of 2021, shortages of raw materi-
als and/or capacity represented the main obstacles to growth for 30% of manufacturing companies in
Hungary. (See Figure 7)

This is the highest rate recorded since 1999. All of this indicates that input shortages pose a system-
ic problem in the Hungarian economy.

The shortage of raw materials and parts has been compounded by increasingly serious labour short-
ages from 2021. Together, the shortage of production inputs can have a significant negative impact on
output and the recovery of the economy. In terms of the number of employed and unemployed individu-
als, the economic situation is close to full employment: there have never been more people working in
Hungary than in 2021. Hiring new employees is a challenge for companies. According to the BCS, half of
the industrial companies report labour shortages as a factor limiting their growth.

Supply-side bottlenecks are increasingly reflected in prices. Producer prices rising by more than 25%
on an annual basis in October 2021 put upward pressure on consumer prices. (See Figure 8).
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Figure 7. Factors hindering production in industry, HU (%)
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27


https://www.portfolio.hu/gazdasag/20211201/itt-vannak-a-friss-gdp-adatok-kiderult-miert-lassult-a-magyar-gazdasag-513764
https://www.portfolio.hu/gazdasag/20211201/egekben-a-magyar-ipari-inflacio-513862

2001
2008
009
2000
2071
07 2
207
2016
2018
079
2020
2021

2002
J[ [ :
2006

Figure 8. Changes in consumer and industrial domestic output* prices (y/y, %) and the difference between the two
indicators (% points)

Source: Central Statistical Office, Budapest, Hornyak (2021)

On the supply side, the least problems are currently being experienced by the service sector in Hun-
gary. This sector is directly affected only by few of the supply-side disruptions, if no domestic restrictive
measures are otherwise in place because of the coronavirus. Demand shortfalls have constrained a
quarter of firms in this sector. Labour shortages have caused problems of a similar magnitude for these
firms. Given sufficient demand, the service sector is less affected by raw material shortages and supply
chain disruptions.

However, demand in this sector can change very quickly. Depending on the coronavirus, restrictions
can be imposed and lifted at any time. Tourism and hospitality are the sectors most exposed to these
restrictions. However, given the broad diversity of service industry, the IT sector may well benefit from the
restrictions. As shown in the figure above, demand shortfalls peaked during the two periods when res-
taurants had to close. If drastic restrictions (lockdowns) are no longer imposed in the following period,
the recovery of the service sector could continue. Meanwhile, manufacturing and construction may still
suffer from input shortages and supply chain disruptions.

CONCLUSIONS

The COVID-19 shock affected the global economy mainly through the collapse of demand, labour
supply and industrial output, supply chains, commodity prices, international trade and capital flows. In
some sectors, disruptions and breaks in global supply chains have caused major problems and signifi-
cant downtime losses.

The study identified and gave a systematic analysis of the main characteristics of these supply-side
bottlenecks. Following a series of waves of the COVID-19 crisis leading to a major downturn, cumulative
processes unfolded in the global economy. At the same time, these extremely high demand dynamics
have been faced with inflexible or limited supply. At the global and EU level, various bottlenecks (logistic
disruptions; shortages of raw materials and parts) have emerged from the second half of 2020. They
have had a deep impact on growth. Replacing demand shortfalls, material and equipment shortages
have become the most important factors hindering industrial production in the EU from 2021. There is a
clear link between these bottlenecks and rising inflation.

Supply shortages in the EU have not only a one-off but also a ripple effect throughout the economy.
Spill-over effects across Member States are of great importance. The shortage of raw materials and parts
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has been compounded by increasingly serious labour shortages from 2021. Together, the shortages of
production inputs can have a significant negative impact on output and the recovery of the economy,
while at the same time exerting inflationary pressures. As a result, supply-side bottlenecks can cause
stagflation. There is a heightened risk of geopolitical recession in the global economy.

The pandemic disrupted global value chains. It highlighted Europe’s reliance on a limited number of
suppliers for specific products and raw materials. In view of the risks associated with international pro-
duction, the question arises whether global value chains should become more flexible, diversifying their
supply base and/or backshoring certain activities. Debates have also been launched in Europe on how to
reduce reliance on international trading partners for certain strategically important products. A primary
policy objective in recovery plans (both in the EU and the US)12 is to build and strengthen the resilience of
supply chains.

Contrary to initial expectations, COVID-19 did not prove to be a one-off shock. A system can adapt
quickly, even in the event of a single, drastic shock. The initial “rebound optimism” of economic policies
were underpinned by this assumption. However, in the case of permanent shocks, such as a longer-
lasting pandemic, followed by a geopolitical (war) shock, the road to recovery is more difficult. The grow-
ing risk of stagflation, also linked to supply-side problems, poses a new challenge to the economic poli-
cies pursued so far.

In view of the above, some conclusions can be drawn concerning possible structural changes and
policy priorities. Above all, the need to create and increase resilience of supply chains comes to the fore
in the circumstances described. At the same time, the pandemic can act as a catalyst for longer-term
structural changes, notably the green and digital transformation.

Reallocation of resources towards dynamic sectors is essential. Supporting flexible structures to
promote reallocation can be a key economic policy priority in the recovery and the post-COVID-19 period.
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