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TRANSMISSION OF SHOCKS IN GLOBAL VALUE
CHAINS: THE CORONAVIRUS CASE

Before spreading globally, the Covid-19 epidemicwas concentrated to theHubei province.
To contain the spread of the virus, the Chinese government has imposed quarantine mea-
sures and travel restrictions, entailing the slowdown of economic activity. We study
the propagation of this geographically concentrated productivity slowdown to the global
economy, through global value chains. Production processes are increasingly spread ge-
ographically, which makes a local disruption turn into a perturbation of trade flows and
create risks of a major disruption in global production. Reliance on Chinese inputs has
dramatically increased since the early 2000s, with some countries being particularly ex-
posed to the Chinese production drop. Such exposure must also account for indirect links:
firms import intermediate goods directly from China as well as from other countries which
are themselves importing from China. This note aims at quantifying the total exposure of
France compared to other countries. First, we compute the share of Chinese value added
in French production. Then, we calibrate a general equilibrium model using data at the
country and sector levels to quantify the impact on French GDP.

• Production processes are increasingly fragmented and spread across borders. Concentrating
one production step in one place and sometimes in one firm reduces costs but renders value
chains vulnerable to any local supply shock.

• The recent outbreak of CV-19 is a dramatic example that we use as a natural experiment to
analyze the impact of a local production drop on the global economy through trade links.

• The impact is particularly large in emerging Asian countries whose economy is more dependent
on Chinese inputs.

• A 20% drop in Chinese productivity could reduce French GDP by 0.6% just through trade links.
Chinese inputs are directly imported by few French firms but they are large and represent an
important share of total GDP.

• Optimal policy responses to supply chain disruptions include providing liquidity to distressed
firms in the short-run.

• In the longer run, identifying vulnerabilities in France’s production capabilities requires collect-
ing more data on individual supply chains. This can be done at the level of the European Union.
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Introduction

[Remarks]

• Our data is from 2014 but dependence on Chinese
inputs must be even larger now. 2014 is the latest
year of available data. Trends in figure 1 suggest that
the pattern is pretty linear so can extrapolate. We
can eventually add something in box 1 to recognize
numbers may be even stronger now. Or a note in the
text?

• Need of a hyperlinkwherewewrite "see IPPNoteNo
48". And a reference in the corresponding section

• over which time period is the GDP impact computed
? be more explicit (20% shock in China is for how
many months? I think we need to highlight what the
assumption is)

The outbreak of Covid-19 has triggered a health cri-
sis first limited to the region of origin of the virus, the
Hubei province in China, before spreading to the rest of
the world. The Chinese government’s reaction has been
strong, imposing a quarantine on the 11 million inhabi-
tants of Wuhan from January 23rd, then extended to the
Hubei region. This quarantine and the travel restrictions
which have prevented employees from coming back to
work after the Chinese New Year holiday have caused
a number of firms to reduce their production rate, or
to actually shutdown production temporarily. Because
production processes are increasingly fragmented, with a
growing proportion of production steps spread across in-
ternational borders, such a geographically concentrated
supply shock can have consequences far beyond the epi-
centre of the shock. Whereas the virus itself spreads
through people’s mobility, the economic shock propa-
gates through trade links. This note exploits detailed data
on these trade links to quantify the possible impact of the
productivity slowdown on the global economy.

Since the beginning of the 90s, the world has entered a
new phase of globalization. International trade is increas-
ingly triggered by the exchange of intermediate goods,1

which nowadays represent two thirds of world trade. The
growth of trade in intermediates is explained by the de-
velopment of “Global Value Chains”, i.e. production pro-

1Intermediate goods are used by importing firms as inputs in their
production process.

cesses that are spread internationally. An extreme exam-
ple is a Boeing 787 whose parts are sourced from firms
located in the US but also in Australia, Canada, Asia and
Europe. Some elements such as the fuselage or the tail are
produced by Boeing’s foreign affiliates but other compo-
nents are outsourced: for instance, the engines are pro-
duced by Rolls Royce in the UK and the passenger doors
are sourced from France. These parts are produced them-
selves out of inputs that often travel thousands of kilome-
ters before reaching their destination. As a consequence
of the complex organization of modern production pro-
cesses, producing one additional unit of final consumption
goods mechanically generates a large number of interna-
tional trade flows.

These Global Value Chains are extremely concentrated.
Each production process is organized among a relatively
small number of “superstar” firms spread across a small
number of countries. These firms are typically specialized
into the production of a single intermediate good. To a
large extent, firms produce this intermediate good on a
“just-in-time” basis and the coordination of different pro-
duction stages involves sophisticated international logis-
tics chains.2 A typical example is the value chain of Ap-
ple’s Iphones, which involves a single producer of memory
and application processors (Samsung, in South Korea), a
single supplier of phone network components (Infineon
in Germany), and a single assembly firm (Foxconn located
in Shenzen).

Such a fragmentation allows firms to concentrate each
production step in one facility. By doing so, they make
economies of scale. These generate important efficiency
gains which outdo transportation costs. However that
kind of organization shows very little resilience to shocks.
Any production disruption at one point of the chain me-
chanically affects the following steps in the production
process, something which is usually described as a cas-
cade effect.

This note studies the lack of resilience of global value
chains using the disruption of Chinese production induced

2Information on the level of inventories at firm-level is scarce, al-
though it is key to quantify the possible impact of the shock. Accord-
ing to the CEO of Llamasoft, a US firm that does supply chain analytics,
“Most industries carry buffer inventory and you canmeasure that in days
of supply. So for example, in the pharmaceutical industry, [...] most com-
panies carry anywhere from three to six months of buffer inventory.” In
the high-tech industry, buffering inventories would be closer to three to
12 weeks against “just anywhere between two and 10 weeks of inven-
tory” in the automotive industry.
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by the outbreak of Covid-19 as a natural experiment.3 We
quantify the impact on global production processes of a
decrease in Chinese productivity, representing the quar-
antine measures and travel restrictions imposed on Chi-
nese workers. Through reduced exports of intermediate
goods, the shock is shown to affect all firms and sectors
using Chinese inputs, that are directly exposed. But we
also show that this direct exposure is small in compari-
son with firms’ “overall” exposure. In modern global value
chains, the shock affects firms directly importing inputs
from China as well as firms importing inputs from non-
Chinese firms which used Chinese inputs themselves, or
more generally any input that contains some Chinese
value added. Such indirect exposure to Chinese inputs
substantially amplifies the overall impact of the Chinese
productivity slowdown.

The coronavirus as a shock to Chinese
industrial production

After the first cases were identified in December, the
spread of the Covid-19 virus started early in January
2020, from the Hubei province in China. The reaction of
the Chinese authorities has aimed at containing the prop-
agation, by restricting people’s movements in the affected
areas. The shock on productivity that we study in this
note is driven by these strict measures, which lead to a
partial or total cease in production activities.

Soon after the outbreak, a lock-down was set from Jan-
uary 23rd at the epicenter of the virus in Wuhan, a city
home to 11 million people. But as soon as January 25th
a massive lock-down covered 16 cities in the Hubei re-
gion. Hubei GDP ranks 8th among all Chinese provinces.
The region has 59 million inhabitants and is the largest
comprehensive transportation hub in central China. On
January 20th, there was a declared emergency of Level 1,
the highest level on a 4-point scale, in all of the 31Chinese

3Previous literature has exploited other natural experiments to esti-
mate the magnitude of the transmission of shocks along value chains.
Carvalho et al. (2016) thus study the economic impact of the 2011
Japanese tsunami. The shock was geographically concentrated. It di-
rectly affected firms cumulating less than 5%of Japanese output. Down-
stream propagation, they show, was the main channel through which
the shock extended to the rest of the economy. Boehm, Flaaen, and
Pandalai-Nayar (2019) further provide evidence of the shock propagat-
ing internationally, through trade and multinational firms. A quantitative
exercise similar in spirit towhatwe dowas provided by Rueda-Cantuche,
Arto, and Andreoni (2012). They find a global economic effect of the
disruption induced by the tsunami of US$139 billion. 61% of the cost is
found outside of Japan.

provinces.4

Travel restrictions have had a direct consequence on
production through the decline in the number of hours
worked. They also complicated the synchronization of
production involving plants within and outside the Hubei
province, including in foreign countries.5 As a conse-
quence of these containment plans, output, employment
and new orders fell at lowest levels, extending to a drop in
exports sales on the back of shipping restrictions and or-
der cancellations. While official statistics are not yet avail-
able, one can estimate the potential impact on produc-
tivity by looking at early indicators of economic activity.
China Purchasing Manager Index thus dropped by almost
30% between January and February, to reach 35.7%, its
lowest level since April 2004.6

The ramifications on the decline in export sales not
only affected neighbor Chinese partners in Asia, but also
dampened exports to other parts of the world, mostly
in Europe and in North-America. Primary data on cargo
shipping from Asia to North-America report a decrease
of 19.1% (twenty-foot equivalent units) in January com-
pared to the same month last year.7 Data on air freights
reported a decline of 3.3% (in cargo tonne kilometers) in
January 2020, mainly driven by the decline on the Asia-
Pacific carriers (-5.9%) followed by the European carriers
(-3.7%).8

All in all, these numbers suggest that travel restrictions
have had real consequences from January on. However,
it is difficult to evaluate how large the economic impact in
China is as it shall vary depending on several unobserved
factors. The decline of production at firm-level thus de-
pends on the level of inventories prior to the shock, which
strongly varies across firms and sectors. In the simulations
we run and whose results are presented below, we make
an extreme assumption of a 20% drop in productivity in
China for all sectors. Whereas we do not claim this as-
sumption to be fully realistic, it has a virtue of simplicity

4Source: Hofman, Yong, and Yao (2020) and https://knoema.com/
atlas/China/Hubei.

5Anecdotal evidence based on the Apple case are reported in The
Economist (Feb 15th, 2020). The firm “typically shuttles some 50 of its
executives between California and China each day. But [...] carriers have
suspended flights to and from China.”

6Source: Moody’s analytics. The Purchasing Managers Index is an in-
dex calculated from a monthly survey of enterprises’ purchasing man-
agers and takes into account various indicators such as new orders,
output, employment, suppliers’ delivery times and stocks of items pur-
chased. A value below 50 percent reflects a contraction of manufactur-
ing activity.

7Source: The Northwest Seaport Alliance. Data are for ships arriving
in Seattle and Tacoma ports.

8Source: International Air Transport Association (IATA) reports Jan-
uary 2020.
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and transparency. Results can be rescaled to adjust the
size of the shock.

[Replaced uniform by “for all sectors” for the sake of non-
technical vocabulary]

Countries’ exposure to the shock
through value chains

To quantify the potential impact of the Chinese produc-
tivity slowdown induced by the coronavirus, we first ex-
ploit information on world input-output trade flows to re-
cover a measure of countries’ exposure to Chinese input
shocks (see details in Box 1). We start from two exposure
measures, at sector×country level. “Direct” exposure is
defined as the share of a sector’s gross output that pays
Chinese suppliers. As explained in Box 1, this indicator un-
derestimates exposure to Chinese shocks, however. The
reason is that it neglects Chinese value added content hid-
den in firms’ intermediate purchases that are not sourced
from China but are themselves produced with some Chi-
nese inputs. To take into account these indirect flows of
Chinese products, we thus define an indicator of “total”
exposure to Chinese inputs. The indicator measures the

share in a country×sector’s output of inputs directly or in-
directly sourced from China. As shown in Acemoglu et al.
(2012), it is also a good approximation of howproductivity
shocks in China affect sectoral output in other countries,
through production networks.

Figure 1: Exposure to Chinese inputs, over time

Source : Authors’ calculations based on WIOD data.
Note: This figure shows the evolution over time of France’s “exposure” to Chi-
nese inputs. The “Direct exposure” is the average share of intermediates directly
sourced from China in each sector’s output. “Total exposure” is the share of inter-
mediates sourced from China, either directly or indirectly. Sector-level indices are
averaged at country-level using output weights. See details in Box 1.
Interpretation: Between 2000 and 2014, France’s exposure to Chinese inputs has
increased. Whereas 0.1% of total costs were directly paid to Chinese suppliers in
2000, on average, this number reaches 0.4% in 2014 (“Direct exposure” line). Once
indirect exposure to Chinese inputs through the overall value chain is taken into
account, France’s exposure to Chinese inputs is found to have increased from 0.6
to 3.2% (“Total exposure” line).

Measuring the propagation of shocks in production networks is a complicated task for conceptual and statistical reasons.
Conceptually, the difficulty comes from the fact that exposure to a given country’s or sector’s inputs is both direct and indirect. For
example, a French producer of cars is directly exposed to Chinese shocks whenever it purchases intermediates (such as airbags)
to Chinese firms. But this “direct” exposure is small in comparison with its overall exposure, induced by other intermediates also
displaying some Chinese value added content. For example, the electronics system, if outsourced to a Spanish or Korean supplier,
might use Chinese chips among the inputs. Any intermediate product sourced by the car producer, whether it is purchased
domestically or abroad, has some Chinese value added content as long as at least one production stage upward in the value chain
is located in China. Measuring the firm’s exposure to Chinese shocks thus requires using its whole input-output matrix to account
for both direct and indirect intermediate consumptions.

The second difficulty is statistical as information on international input-output flows is scarce. In particular, firms do not provide
much statistics on the organization of their value chain. Even at the more aggregated sectoral level, information is limited. In this
note, we use the “World Input-Output Database” (WIOD, 2016 version), which provides information up to 2014. This dataset
combines information on country-specific input-output tables together with detailed trade data to measure the flow of inputs
flying from one country×sector to any other country×sector pair. The dataset is structured as a standard input-output database
with the additional country dimension. Input-output matrices are available annually between 2000 and 2014 which allows to
study changes in the aggregate structure of global value chains, over time.

Based on theWIOD dataset, we first measure the share of a particular country×sector source in a particular country×sector gross
output. Summing across all inputs sourced from China gives a measure of the “direct” exposure mentioned above, i.e. howmuch of
a sector’s output is paid to Chinese suppliers. In order to account for propagation through intermediate goods containing Chinese
inputs, one uses a Leontief inverse matrix with allows to measure how each country×sector’s gross output is exposed to shocks
affecting China, both directly and indirectly. This is what we use as an indicator of each country’s “total” exposure to Chinese
inputs.

Box 1: Measuring shocks propagation in production networksBox 1: Measuring shocks propagation in production networks
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With these sector×country measures of exposure to Chi-
nese inputs, we can then aggregate across sectors. Figure
1 shows results for France, over 2000-2014. Both indica-
tors display a positive trend, which is consistent with the
view that China’s export growth following its entry into
the World Trade Organization (WTO) has increased firms’
dependency to Chinese inputs. Over the period of ob-
servation, direct exposure to Chinese intermediates has
increased from 0.1 to 0.4% of firms’ output, on average.
But the rise in firms’ overall exposure to Chinese inter-
mediates is strikingly stronger. Between 2000 and 2014,
the total exposure index has indeed increased from 0.6
to 3.2%, on average. The steep trend is a direct con-
sequence of value chains becoming more globally frag-
mented, with all production stages increasing their re-
liance on Chinese products. In such complex value chains,
idiosyncratic shocks to China propagate through all com-
ponents of the input-output network. All in all, overall
exposure is substantially larger than the share of Chinese
inputs directly incorporated in production.

Figure 2: Exposure to Chinese inputs, across countries

Source : Authors’ calculations based on WIOD data.
Note: This figure shows the share of intermediates (directly or indirectly) sourced
from China for various countries, in 2000 and 2014.
Interpretation: Taiwan’s total exposure to Chinese inputs has increased from less
than 3% to more than 16% between 2000 and 2014.

While all countries’ exposure to Chinese inputs has in-
creased over the period of analysis, the tendency is some-
what heterogeneous across countries, as illustrated in Fig-
ure 2. Emerging Asian countries are the most strongly
exposed to Chinese shocks, due to the importance of re-
gional value chains. In Taiwan and Korea, overall exposure
to Chinese inputs is thus above 14%. In comparison, the
exposure of rich countries in North America or Europe is
small, around 4%. Japan is an intermediate case with an
exposure larger than other developed countries due to its

proximity to China, but lower than emerging Asian coun-
tries since its economy is less opened to trade.

Figure 3: Exposure to Chinese inputs, across sectors
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Source : Authors’ calculations based on WIOD data.
Note: This figure shows the share of intermediates (directly or indirectly) sourced
from China for various French and US sectors, in 2014.
Interpretation: Among the 15 most exposed sectors in France, the Textile industry
has the highest exposure to Chinese inputs, at 14%.

Finally, Figure 3 illustrates how exposure to the Chinese
shock varies across sectors.9 Naturally, the production of
more complex goods such as electrical equipment or mo-
tor vehicles tends to be more internationally fragmented,
and thus more exposed to foreign shocks. Exposure to
Chinese shocks also varies with the country’s relative
share inworld production, across sectors. Exposure is nat-
urally higher in sectors where the country concentrates a

9There is another source of cross-sector heterogeneity that we can-
not take into account due to insufficient data. Namely, the produc-
tivity shock is concentrated in mainland China, in particular the Hubei
province. This implies that the strength of the shock at sector level is cor-
related with regional specialization in production. The Hubei province is
the heart of China’s “optics valley”, hosting a number of firms making
components for telecoms networks such as optical-fibre cables or ad-
vanced chips. According to The Economist (February 15th, 2020), “Ana-
lysts worry that the epidemic in Hubei could reduce global shipments of
smartphones by as much as 10% this year.”
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very large share of theworld production, textile or toys for
instance. But sectoral exposure also varies across coun-
tries, due to the strong heterogeneity in the organization
of production processes at firm-level, including within a
sector. This explains that the ranking of sectors in terms of
their exposure to Chinese shocks varies between France
and the US in Figure 3. In France, the most strongly ex-
posed sectors are Textiles, Electrical equipment, Comput-
ers and Transport equipment.

Impact of the shock on real GDP
growth

Indicators recovered from input-output matrices give a
good first-order approximation of how a productivity
shock in China spread to the rest of the world. But they
do not allow to take into account general equilibrium ef-
fects. The negative productivity shock in China should
have a feedback impact on foreign firms through two ad-
ditional demand-side effects. On the one hand, Chinese
exports loose competitiveness in world markets; so firms
from other countries should see their market shares in-
crease.10 On the other hand, Chinese GDP shrinks which
reduces foreign exporters’ sales in China. On top of these
effects, relative prices adjust across countries, in a way
that directly depends on the structure of value chains.

Taking into account such general equilibrium effects re-
quires building a multi-country, multi-sector model fed
with calibrated productivity shocks and solving it in gen-
eral equilibrium. Such an exercise relies on many assump-
tions and results should thus be takenwith caution. In par-
ticular, running such simulations implies making assump-
tions regarding the way firms all around the world will ad-
just by switching to inputs that are not produced in China.
In the baseline simulation, such a key parameter called the
elasticity of substitution is assumed to be unitary, i.e. any
1% increase in the relative price of inputs sourced from
China leads the firm to reduce its relative demand of Chi-
nese goods by 1%. At the firm-level, this is arguably a
heroic assumption. Anecdotal evidence indeed suggests
that value chains are extremely sticky and firms may not
be able to substitute at all. In such case, a disruption in

10In practice, the shock under study does not exactly fit standard def-
initions of a “productivity shock”. Indeed, the issue is a disruption in pro-
duction for some firms, more than an increase in individual firms’ costs.
At firm-level, this makes a large difference as discussed in next section.
However, data limitations force us to look at the sectoral level, on which
the two shocks are likely to have the same impact on foreign firms’ mar-
ket shares.

the value chain causes downward firms to stop produc-
ing. Not all firms are directly exposed to the shock though.
Many do not source any input from China and even if they
do, their suppliers may still be able to serve them. When
aggregating across firms to match with the sectoral data,
the impact of the shock on various firms averages out and
assuming some substitutability is more reasonable. Still,
calibrating this elasticity of substitution remains an uncer-
tain exercise andwe thus provide results based on various
values.

Figure 4: Impact of a 20% productivity shock in China on
foreign countries’ real GDP
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Source : Authors’ calculations based on WIOD data.
Note: The histogram shows the simulated impact of a 20% uniform productivity
decrease in China on various countries’ real GDP. Results are expressed in percent-
age change from the level of GDP that would have prevailed, in the absence of a
shock. The figure compares the impact in the baseline calibration with scenarios
assuming inputs to be complementary (“low substitutes” bars which assumes an
elasticity of substitution of 0.1) or more substitutable (“high substitutes” bars that
corresponds to an elasticity of 1.5). Substitutability in the baseline scenario is equal
to 1.
Interpretation: In the baseline scenario, a 20% productivity drop in China reduces
French GDP by 0.6%. When it is assumed that firms cannot easily substitute away
from Chinese inputs, the estimated impact is larger, at 0.9% (“low substitutes” sce-
nario).

Results recovered from these simulations are summarized
in Figure 4, for the same nine countries shown in Figure
2. The assumption is a 20% productivity drop in all sec-
tors in China. Results are expressed in growth rates us-
ing as benchmark the level of GDP that would have been
achieved, in the absence of the shock. In the baseline sce-
nario, the impact is substantial for countriesmost exposed
to Chinese inputs, reaching -3.4% in Taiwan. The impact
on FrenchGDP is found equal to -0.6%. This is substantial.
Given the 0.2% growth forecast from the French statisti-
cal institute for the first quarter of 2020, such a shock,
if sustained over three consecutive months, could cause
GDP to contract.

Figure 4 shows how results vary depending on the as-
sumed ability to substitute inputs from other countries to
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inputs sourced from China. As expected, the contraction
of real GDP caused by the productivity shock in China is
amplified when inputs are assumed complementary. In
such scenario, foreign firms confronted with difficulties
to source intermediates in China cannot easily switch to
suppliers in other countries. As a consequence, the pro-
ductivity drop induced by the quarantines has a stronger
impact on downstream firms. In this scenario, the con-
traction in French GDP reaches -0.9%.

It has to be noted that the simulations are recovered from
a static model and that we cannot say anything about the
dynamics of the shock transmission and of the later recov-
ery. Implicitly here, the production slowdown in China im-
mediately affects growth in the rest of the world, which is
obviously only a benchmark. However, timing the impact
of the Chinese shock would be difficult. Shipping inputs
by sea from China to Europe takes around 3 weeks. The
direct transmission of the shock cannot be expected to
materialize before February. Moreover, the overall effect
that we discuss is measured from a transmission through
all input-output linkages. It thus hits French firms progres-
sively, potentially over several months.

Finally, let us emphasize that the numbers discussed here
are recovered from amodel that assumes the productivity
slowdown is limited to China. The Covid-19 epidemic is
likely to have an impact far beyondwhat is discussed here.
Other countries have started adopting mobility restric-
tions, which will further affect supply chains. Investment
might slow down because of blurred prospects about the
timing of the recovery (see IPP Note No 48 for a dis-
cussion of the impact of uncertainty on trade and invest-
ment). The Covid-19 shock is an interesting experiment to
measure how severe the transmission of shocks through
value chains is. But how severe the economic impact of
the epidemic will be is highly uncertain.

Firms’ idiosyncratic exposure to shocks

Until now, the quantification of the propagation of the
production disruption induced by the Covid-19 crisis has
been discussed using sector-level data. But there is ample
evidence that heterogeneity across firms is substantial, in-
cluding within a sector. In particular, firms have strongly
heterogeneous production functions. Their sourcing de-
cisions make them unequally exposed to foreign shocks.

Figure 5: Cumulated distribution of firms according to
the share of foreign inputs in intermediate consumption
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Source : di Giovanni, Levchenko, and Mejean (2020) using French customs and
INSEE-Ficus data for 2005.
Note: The red line shows the cumulated share of firms that display a proportion of
foreign inputs in overall intermediate consumption below a given level. The blue
circles display the weighted cumulated distribution where the weights are based
on firms’ value added.
Interpretation: In the overall population of French firms, more than 86% source
all of their inputs from France (“Unweighted” line). They represent 40% of aggre-
gate value added (“Weighted” line). At the other side of the distribution, 2% of
firms purchase more than 40% of their inputs abroad but they represent 10% of
aggregate value added.

This heterogeneity is illustrated in Figure 5. The figure
shows the cumulated distribution of French firms accord-
ing to their exposure to foreign inputs. Here, exposure
is defined by the share of foreign inputs in overall inter-
mediate consumption.11 The red line shows that very
few firms, roughly 15%, import some of their inputs from
abroad. Even in that sub-sample, most firms are little ex-
posed. Only a third of importing firms source more than
20% of their inputs from abroad. Finally, firms exposed to
foreign inputs are not representative of the overall popu-
lation but are instead larger than the average. The 15% of
firms whose supply chain goes beyond France thus repre-
sent 60% of aggregate value added (blue circles in Figure
5). Such an asymmetry explains why, despite most firms
being insulated from foreign input shocks, France’s over-
all exposure is substantial (di Giovanni, Levchenko, and
Mejean, 2020).

The consequence of that disparity is that estimated
effects discussed above hide substantial heterogeneity
across firms. If the average impact of the productivity
slowdown in China is equal to 0.3 to 0.5% of aggregate
GDP while most firms are insulated from the shock, at
least directly, itmeans that those firms that are directly ex-
posed to the shock will be severely hit. They will contract

11Taking into account indirect exposure through other inputs is not
possible with existing individual data.
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by a substantial amount, potentially suffering from severe
distress. Whereas the model used to simulate the GDP
impact of the shock does not allow to take such hetero-
geneity into account, the overall impact of supply chain
disruptions may depend to it. In the extreme scenario in
which at least one directly affected firm went bankrupt,
the impact on the French economy could increase sub-
stantially. The reason is that directly affected firms are
large in French GDP, and thus connected through input-
output linkages with many smaller enterprises. Any se-
vere distress on one of these firms can have dramatic
consequences that standard models cannot easily handle.
Any policy response must therefore take heterogeneity
into account.

Conclusion

The fragmentation of production processes, both domes-
tically and internationally, allows firms to produce more
efficiently, at a larger scale. This mode of production
has helped firms benefit from additional efficiency gains,
through specialization and the exploitation of compara-
tive advantages. But this organization of production into
concentrated value chains has external effects due to
their lack of resilience to shocks. When any extreme event
hits value chains, consequences are large and global.

The optimistic view is that such events help firmsmeasure
the vulnerability of their supply chain. They may want
to adjust by diversifying their production process. Taking
into account extreme risks implies that having two suppli-
ers for each input can be sufficient to significantly reduce
the variability of output induced by a shock at one point of
the chain. But such a scenario is probably too optimistic.
The Covid-19 crisis comes after several shocks to global
value chains, including the 2011 Japanese earthquake and
the recent China-US trade war. Despite of such events,
there is not much evidence that firms have started diver-
sifying their supply chain. And it is not clear that they will
have incentives to do so once having recovered from the
Covid-19 crisis given strong competitive pressures in in-
ternational markets that force them to seek further effi-
ciency gains.

The interdependence of firms through input-output net-
works creates externalities. Decisions made by one firm,
such as choosing a unique supplier, make themmore likely
to be disrupted and then to propagate the shock down-
stream to their clients. A parallel can be drawn with the

risk of bankruptcy in the financial sector: the 2008 crisis
has revealed how interdependence of banks dramatically
extended any local risk to a system-wide threat. Policy
responses can take inspiration from what has been done
since in the financial sector.

A first policy response in the short-run can imply provid-
ing cash to firms that are under risk of production disrup-
tions through their value chain. The benefit of such liq-
uidity provision is to avoid cascade effects in which firms
not directly under risk become vulnerable to the shock.
The coronavirus crisis is a temporary shock. Firms will re-
cover once the travel restrictions will be eased. It is im-
portant that the temporary shock does not mutate into a
permanent contraction in real output. It has to be noted
though that such “bailout” entails some form ofmoral haz-
ard. Firms hit by the idiosyncratic shock in China will not
have an incentive to improve the diversification of their
value chain if they foresee the possibility of a bailout in
case of a shock.

Exactly as stress tests have started being implemented af-
ter the 2008 crisis, measuring the fragility of value chains
could require collecting more data on individual firms’ vul-
nerabilities. In practice, thatmeans asking firms to provide
information on their most important suppliers and clients,
which represents extremely sensitive data.12 But that in-
formation would not even be sufficient since firms’ direct
exposure to shocks can be substantially smaller than their
overall exposure. As explained in this note, measuring a
firm’s overall exposure to some shock requires to recon-
stitute the firm’s whole value chain. Achieving that level
of data collection for worldwide value chainswould be ex-
tremely difficult. However, the bulk of trade in intermedi-
ates takes place at the regional level. In practice, French
firms mostly organize their production process within the
EuropeanUnion. Having a European-level dataset of firm-
level input-output linkages would be a first path towards
better identifying supply chain fragilities.

We could end there. Or we can mention, perhaps in a
footnote, that this is not irrealistic since the customs al-
ready collect firm-to-firm trade flows to calculate VAT
compensations across countries.

12Note that such information, although incomplete, exists for US firms
and is exploited in Barrot and Sauvagnat (2016) to measure the propa-
gation of extremeweather shocks into production networks. Under reg-
ulation SFAS No. 131, publicly listed firms have to disclose information
on their major customers. Based on this, it is possible to reconstitute
some pieces of value chains within the US.
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