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Multinational firms seek value chain diversification outside of China after
COVID-19

The catastrophic spread of COVID-19, along with the high and ever-rising death toll around the world, is set to
cause a global economic recession. The market reckons that the COVID-19 pandemic will have an enormous
impact on global economic growth, at least comparable to the 2008-2009 global financial crisis (GFC). COVID-19
also has led multinational firms to reconsider their global structure with various aims, in particular to diversify their
supply and production chains back to their own countries in order to stimulate the domestic economy, as well as to
safeguard public health amid the COVID-19 pandemic and afterwards. This has reignited a longstanding
discussion regarding the so-called de-sinicization and reconstruction of the global value chain.

Maximization of profit and efficiency is no longer the only consideration for multinational firms amid the COVID-19
outbreak. These companies would like to diversify their risks to ensure that their supply and production chains can
maintain continuous operations during the crisis, and to circumvent the previous situation of reliance on a single
supplier or producer. For instance, during the COVID-19 pandemic, it has been reported that the U.S. and
European countries are planning to relocate production of public health products such as masks, ventilators and
pharmaceuticals back home. The U.S. government in particular is keen to reduce dependence on China’s bulk
pharmaceutical chemicals and healthcare products, which account for around 60% of global supply.

Except for public health products, relocating manufacturing back to home countries in order to stimulate the
domestic economy is also a concern for developed nations amid the global recession generated by COVID-19.
Larry Kudlow, Director of the National Economic Council (NEC) of the United States, announced in April that the
U.S. government will cover all relocation fees (“100% of immediate expensing”, as he said in an interview) for
multinational firms that would like to transfer their Chinese business to the U.S. At the same time, the Japanese
government launched a USD 2.2 billion plan to encourage Japanese manufacturing firms in China to move back to
Japan or ASEAN countries. French Minister of Economy and Finance, Bruno Le Maire, also proposed the idea of
relying less on China’s supply chain in the automobile, pharmaceuticals and aerospace industries.

Under these circumstances, gauging the impact of value chain relocation on China’s economic growth is an
interesting, albeit challenging, task. In this report, we first identify the industries that are most susceptible and
vulnerable to be decoupling with China based on a series of standard criteria in the international trade literature; we
then conduct an input-output table analysis to identify the spillover effect of these vulnerable industries’ relocation
to other sectors in order to calculate the extent to which it will influence China’s GDP growth.
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Which sectors are most vulnerable to relocate outside of China after COVID-
19?

Value chain relocation outside of China has been a longstanding topic of discussion even before the COVID-19
pandemic and U.S.-China trade war. As far back as the 2000s, some labor-intensive industries such as the textile
sector have transferred from China’s southeast coast provinces to ASEAN countries due to sustained labor cost
increasing in China. We believe value chain relocation from China to other countries will be more active after
COVID-19, with production either returning to advanced economies to stimulate domestic growth or to other
developing countries to reduce labor costs, as COVID-19 will have an unprecedented impact on global growth. In
addition to economic factors, countries are also aiming to relocate public health industries back home for national
security reasons.

We apply a series of criteria in the international trade literature to identify the sectors that are most susceptible to
relocation outside of China after COVID-19, including revealed comparative advantage (RCA), and Koopman’s
GVC participation index and GVC position index.

First, we conducted the revealed comparative advantage (RCA) analysis, which is based on Ricardian trade theory
positing that patterns of trade among countries are governed by their relative differences in productivity. Although
they are difficult to observe, an RCA metric can be readily calculated using trade data to "reveal” these productivity
differences. As such, it can be used to provide a general indication and first approximation of a country's
competitive export advantages.

By definition, country A is said to have a revealed comparative advantage in a given product i when its ratio of
exports of product i to its total exports of all goods exceeds the same ratio for the world as a whole:

X h
RCAAi — Ai / Wi
Z jeP XAJ' Z jeP XWJ'

where P is the set of all products, XAi is country A's exports of product i, XWi is the world’s exports of product i,

Z jep XAj is country A's total exports (of all products j in P), and Z jep XWJ- is the world's total exports (of all

products j in P). When a country has a revealed comparative advantage for a given product (RCA>1), it can be
inferred that it is a competitive producer and exporter of that product relative to a country producing and exporting
the same good at or below the global average.

In this context, an RCA that is negative or less than 1 indicates that the country does not have comparative
advantage in a given product (RCA<1). These sectors are more vulnerable to relocation outside of China as their
comparative advantages are fading, and COVID-19 will speed up this relocation process. The RCA of each
Harmonized System (HS) category can be found in Table 1 below.

Second, we applied Koopman’s GVC participation index and GVC position index. These two indexes provide an

estimation of the extent to which a specific economic sector is connected to global value chains for its foreign trade.
The two indexes are connected by the following definitions:
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the domestic value added of sector i’s intermediate goods exports N

GVC Participation Index = -
total exports of sector i

i 1
the foreign value added of sector i’s exports W

total exports of sector i

The GVC participation index indicator is composed of two components reflecting the upstream and downstream
links in international production chains. Basically, individual economies participate in global value chains by
importing foreign inputs to produce the goods and services they export (backward GVC patrticipation, BP, the
second term in Equation (1)) and also by exporting domestically produced inputs to partners responsible for
downstream production stages (forward GVC participation, FP, the first term in Equation (1)).

Backward GVC participation refers to the ratio of the "Foreign value added content of exports" to the economy's
total gross exports. This is the "Buyer" perspective or sourcing side in GVCs, where an economy imports
intermediates to produce its exports. Forward GVC participation corresponds to the ratio of the "Domestic value
added sent to third economies” to the economy's total gross exports. It captures the domestic value added
contained in inputs sent to third economies for further processing and export through value chains. This is the
"Seller" perspective or supply side in GVC participation. Accordingly, the GVC position index is defined as below:

GVC position index = In(1+FP)-In(1+BP) 2

We believe that sectors at the lower end of the global value chain (i.e. a lower score in the GVC position index) and
those with less involvement in the global value chain (i.e. a lower score in the GVC patrticipation index) are more
vulnerable to relocation outside of China (see Table 1).

The RCA, GVC patrticipation index and GVC position index for China’s industries (based on HS classification) are
summarized in the following table. The two GVC indexes are based on China-U.S. trade as a typical example (see
Table 1) and the RCA is based on 2018 data, as the 2019 data is not available for some sectors provided by UN
Comtrade database.
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Table 1. THE GVC PARTICIPATION INDEX, GVC POSITION INDEX AND RCA FOR CHINA’S INDUSTRIES

INDUSTRY (based on HS classification) GVC Position Index GVC Participation Index RCA (2018)
HS 1. Live animals and animal products 8.1 9.3 0.36
HS 2. Vegetable products 8.1 9.3 0.4
HS 3. Animal or vegetable fats and oils and their cleavage products 48.6 85.6 0.09
HS 4. Prepared foodstuffs, beverages, spirit and vinegar, tobacco 16.8 43.2 0.43
HS 5. Mineral products 41.3 60.7 1.63
HS 6. Products of the chemical or allied industries 72.1 118.7 0.61
HS 7. Plastics and articles thereof, rubber and articles thereof 20.5 31.3 0.96

HS 8. Raw hides and skins, leather, fur skins and articles thereof;
saddlery and harness; travel goods, handbags and similar -3.1 11.9 1.43
containers; articles of animal gut (other than silk-worm gut)

HS 9. Wood and articles of wood; wood charcoal; cork and articles
of cork; manufactures of straw, of esparto or of other plaiting 9.2 35.9 0.87
materials; basket ware and wickerwork

HS 10. Pulp of wood or of other fibrous cellulosic material; waste
and scrap of paper or paperboard; paper and paperboard and 43.3 64.3 0.68
articles thereof

HS 11. Textiles and textile articles -3.1 11.9 2.69

HS 12. Footwear, headgear, umbrellas, walking-sticks, seat-sticks,
whips, riding-crops and parts thereof; prepared feathers and -3.1 11.9 2.92
articles made therewith; artificial flowers; articles of human hair

HS 13. Articles of stone, plaster, cement, asbestos, mica or similar
; . 41.3 60.7 2.14
materials; ceramic products; glass and glassware

HS 14. Natural or cultured pearls, precious or semi-precious

stones, precious metals, metals clad with precious metal and 41.3 60.7 0.25
articles thereof; Imitation jewelry; coin

HS 15. Base Metals and Articles of Base metal 33.3 61.1 1.13

HS 16. Machinery and mechanical appliances; electrical equipment;
parts thereof; sound recorders and reproducers, television image

; . A 1.7
and sound recorders and reproducers, and parts and accessories 13.3 39
of such articles
HS 17. Vehicles, aircraft, vessels and associated transport 502 84 0.45

equipment
HS 18. Optical, photographic, cinematographic, measuring,
checking, precision, medical or surgical instruments and a4 371 09

apparatus; clocks and watches; musical instruments; parts and
accessories thereof

HS 19. Arms and ammunition; parts and accessories thereof N/A N/A 0.09

Sources: CEIC, UN Comtrade Database, Guo et al(2018), Guo Tai Jun An Research report, BBVA Research
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We have identified the most vulnerable sectors based on the three criteria in the table above. In particular, we
believe that the sectors which satisfy all three criteria at the same time: (i) have a lower sore of the GVC
participation index; (ii) lower score of GVC position index, and (iii) have a negative RCA change, are most
vulnerable to decouple with China and more susceptible to relocate outside of China. We need to pay attention that
although some sectors have RCA larger than 1, their RCA change from 2000 to 2015 is actually negative. We
consider these industries as loosening their revealed comparative advantages, including: HS11 (RCA change:-5.6),
HS12(RCA change: -4.9), HS18 (RCA change: -1.5). (Guo et al, 2018)

These most vulnerable sectors include the following four HS categories:

0] HS9. Wood and articles of wood; wood charcoal; cork and articles of cork; manufactures of straw, of
esparto or of other plaiting materials; basket ware and wickerwork.

(i) HS11. Textiles and textile articles;

(i) HS12. Footwear, headgear, umbrellas, walking-sticks, seat-sticks, whips, riding-crops and parts thereof;
prepared feathers and articles made therewith; artificial flowers; articles of human hair;

(iv) HS18. Optical, photographic, cinematographic, measuring, checking, precision, medical or surgical
instruments and apparatus; clocks and watches; musical instruments; parts and accessories thereof;

As such, based on these three indexes, the above four industries are the most likely to relocate outside of China,
especially labor-intensive sectors such as textile, footwear, wood, etc. In addition, relocation trends can also be
seen in some labor-intensive areas of high-tech industries, such as optical devices, etc. The COVID-19 pandemic
will further speed up the pace of relocation as advanced economies encourage these industries to repatriate in
order to stimulate domestic employment and growth. Additionally, healthcare industries—such as the production of
face masks, ventilators and pharmaceutical chemicals (included in HS18)—will undoubtedly transfer back to home
countries following the COVID-19 outbreak for public health reasons.

Finally, we conducted a natural experiment to apply the most recent empirical export data by HS category to further
check the above conclusion. We calculated year-on-year growth in the January-March period for each HS category,
which we define as the “COVID-19 affected period” in China. We also calculated year-on-year-growth in April for
each HS category, which we define as the “post COVID-19 period” in China. We make the assumption that
industries following a pattern of exports declining in January-March and increasing in April are more vulnerable to
relocate outside of China, as their supply chains are more vulnerable to disruption by COVID-19 panic (see Figure

1 and Figure 2).

Of the four industries identified based on their GVC participation index, GVC position index and RCA, except for
HS12. Footwear, headgear, umbrellas, walking-sticks, seat-sticks, etc., the other three categories follow the pattern
of exports declining in January-March and increasing in April, as we expected. Thus, as a natural experiment
based on data in the last four months, these industries’ value chains are shown to be more vulnerable to the
COVID-19 pandemic, and thus more susceptible to be relocated outside of China.
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Figure 1. EXCEPT FOR HS 12, THE PATTEN OF
DECLINING EXPORTS IN JAN-MAR WAS REVERSED
IN APRIL FOR ALL OTHER INDUSTRIES IDENTIFIED

Figure 2. A PATTERN OF EXPORTS DECLINING IN
JAN-MAR AND INCREASING IN APRIL INDICATES
VALUE CHAIN DISRUPTION BY COVID-19
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Source: CEIC and BBVA Research Source: BBVA Research and CEIC

Gauging the impact of value chain relocation on China’s growth: An input-
output table analysis

We are attempting to explore the impact of value chain relocation on China’s growth. In particular, we gauge the
spillover effect of the affected sectors identified above on all other sectors. In the literature, this kind of inter-
sectoral linkage through real channels has typically been investigated via marginal impact analysis using input-
output tables. Based on the OECD input-output table database (OECD 10Ts), we are able to derive the necessary
information to calculate the relative importance of the affected sectors in aggregate economic activity.

Using the input-output matrix (see the Technical Appendix attached in a separate PDF file), we calculated the total
input coefficient, a typical concept in input-output analysis. This coefficient illustrates the extent to which output
from each sector is used as intermediate inputs to meet one unit of increase in the final demand of a specific
sector, with both direct and indirect effects considered. It is a good summary of inter-sectoral linkages, capturing
not only the final demand linkage, but also the linkages through intermediate demand.

Our findings from this input-output table analysis can be summarized as follows:

First, the most vulnerable sectors identified in the previous section have strong spillover effect to other sectors.
Specifically, the affected sectors appear in prominent positions in the ranking of all 32 sectors by their total input
coefficients. For instance, textiles and wearing apparel ranks ninth, with a total input coefficient of 2.02; chemical
and pharmaceutical products ranks tenth, with a total input coefficient of 1.96. Other sectors are summarized in
Table 2. This means that, in the chemical and pharmaceutical products sector for example, a one-unit increase in
final demand, with both direct and indirect effects considered, will lead to an increase of 1.96 units in the total gross
output of all sectors (see Figure 3 and Table 2).

China Economic Watch / June 2020 7


about:blank

BBVA

Research

Second, the total input coefficient of the chemical and pharmaceutical sector—which illustrates the extent to which
output from each sector is used as intermediate inputs to meet a one-unit of increase in the final demand of a
specific sector—shows that the spillover effects of this sector are particularly strong to a number of other sectors,
including construction, rubber and plastics products, and other transport equipment, etc. (see Figure 4).

We calculate that the sum of total input coefficients for the sectors that are most vulnerable to relocation outside of
Chinais 8.31 (see Table 2). This indicates that a one-unit increase in the final demand of these vulnerable sectors
will lead to an increase of 8.31 units of output from all sectors (including these sectors themselves) as intermediate
inputs.

We can further estimate total GDP loss based on a review of industry relocation literature. For example, Hua C.
and Q. Dong (2019) estimate the total scale of industry transfer from China to other countries will reach around
RMB 2 trillion in the next 10 years, based on the industry relocation experience of Korea, Taiwan and Japan.
Based on our analysis, the spillover effect of the relocation of these industries to other sectors—indicated by the
total input coefficient—will be 8.31. This suggest that value chain relocation will lead to around RMB 16 trillion of
total output loss for China in the next 10 years, equivalent to around 1.6% of total GDP per year on average.

Table 2 TOTAL INPUT COEFFICIENTS OF THE SECTORS MOST VULNERABLE TO RELOCATION OUTSIDE OF CHINA

INDUSTRY Total Input coefficients
Chemicals and pharmaceutical products 1.96
Wood and of products of wood and cork (except furniture) 1.91
Textiles, wearing apparel, leather and related products 2.02
Computer, electronic and optical products 2.42
Total 8.31

Sources: CEIC, OECD TiVA, BBVA Research. Note: The sector classification for the input-output table provided by OECD database is different from HS
classification for international trade. However, we chose the most related sectors in the input-output table to calculate total input coefficients for the sectors that we
identified based on HS classification in the previous section.
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Figure 3. THE MOST VULNERABLE SECTORS FEATURE PROMINENTLY IN THE TOTAL INPUT COEFFICIENT RANKING
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Source: CEIC and BBVA Research
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Figure 4. THE SPILLOVER EFFECT OF CHEMICAL AND PHAMACEUTICAL PRODUCTS IS PARTICULLARLY STRONG IN
CONSTRUCTION, PLASTICS AND TRANSPORT, ETC.

Chemicals and pharmaceutical products

Construction

Rubber and plastics products

Other transport equipment

Wood and of products of wood and cork (except furniture)
Paper products and printing

Real estate activities

Textiles, wearing apparel, leather and related products
Food products, beverages and tobacco

Electricity, gas, water supply, sewerage, waste and remediation services
Manufacture of basic metals

Other non-metallic mineral products

Coke and refined petroleum products

Mining and quarrying of non-energy producing products
Mining and extraction of energy producing products

Other manufacturing; repair and installation of machinery and equipment
Mining support service activities

Motor vehicles, trailers and semi-trailers

Fabricated metal products, except machinery and equipment
Computer, electronic and optical products

Electrical equipment

Machinery and equipment n.e.c.

IT and other information services

Accomodation and food services

Wholesale and retail trade; repair of motor vehicles
Human health and social work

Financial and insurance activities

Agriculture, forestry and fishing

Transportation and storage

Education

Telecommunications

Other business sector services

Publishing, audiovisual and broadcasting activities

Arts, entertainment, recreation and other service activities

Public administration and defence; compulsory social security

Private households with employed persons

Source: BBVA Research and CEIC
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DISCLAIMER

This document has been prepared by BBVA Research. It is provided for information purposes only and expresses data,
opinions or estimations as of the date of issue of the report, prepared by BBVA or obtained from or based on sources we
consider to be reliable, which have not been independently verified by BBVA. As such, BBVA offers no warranty, either express
or implicit, regarding its accuracy, integrity or correctness.

Any estimations this document may contain have been made according to generally accepted methodologies, and should be
considered as forecasts or projections. Results obtained in the past, either positive or negative, are no guarantee of future
performance.

This document and its contents are subject to changes without prior notice depending on variables such as the economic
context or market fluctuations. BBVA is not responsible for updating these contents or for giving notice of such changes.

BBVA accepts no liability for any loss, direct or indirect, that may result from the use of this document or its contents.

This document and its contents do not constitute an offer, invitation or solicitation to purchase, divest or enter into any interest in
financial assets or instruments. Neither shall this document nor its contents form the basis of any contract, commitment or
decision of any kind.

With regard to investment in financial assets related to economic variables this document may cover, readers should be aware
that under no circumstances should they base their investment decisions on the information contained in this document. Those
persons or entities offering investment products to these potential investors are legally required to provide the information
needed for them to take an appropriate investment decision.

The content of this document is protected by intellectual property laws. Reproduction, transformation, distribution, public
communication, making available, extraction, reuse, forwarding or use of any nature by any means or process is prohibited,
except in cases where it is legally permitted or expressly authorized by BBVA.
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