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ABSTRACT

Following the 2008 financial crisis, inflation rates in advanced economies have been at odds with the prediction of a standard
Phillips curve. This puzzle has triggered a debate on the global determinants of domestic prices. We contribute to this
debate by investigating the impact of exchange rate shocks on consumer prices from 1995 to 2018. We focus on cost-push
inflation through global value chains. We build on three sectoral world input- output datasets (WIOD and two versions of
TiVA). We assume a Cobb-Douglas production framework and work in a partial equilibrium setting. The construction of
World Input- Output tables is data-demanding and WIOTs are typically released with a lag of several years. To address this
gap, we use more up-to-date GDP and trade data, thus providing a tool for approximating the partial equilibrium impact of
an exchange rate shock on consumer prices from 2015 onwards. Depending on countries, the absolute value of the elasticity
of the household consumption expenditure (HCE) deflator to the exchange rate ranges from 0.05 to 0.35, confirming the
importance of global value chains in channelling external shocks to domestic inflation. Using data from WIOD on a sample
of 43 countries, we find that the mean output-weighted elasticity of the HCE deflator to the exchange rate increased in
absolute value from 0.075 in 2000 to 0.094 in 2008. After peaking in 2008, it declined to 0.088 in 2014. Extrapolations
based on more up-to-date GDP and trade data suggest that the decline continued until 2016, before reversing in 2017 and
2018. Our findings are robust to using three different datasets.
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Figure 16: Comparing the HCE deflator elasticity in 2014 (WIOD) and the prediction from a
panel regression on the 2000-2008 period with fixed effects using only World Bank and Comtrade

data.

Sources: WIOD, World Bank, Comtrade and authors’ calculations

rather robust, giving us confidence in the quality of the out-of-sample predictions.

Figure 17: Comparing the output-weighed HCE deflator elasticity to its prediction using only
World Bank and Comtrade data.

Sources: WIOD, World Bank, Comtrade and authors’ calculations
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7 Conclusion

In this paper, we investigate the role of GVCs for inflation dynamics within a unified framework
of input-output databases (WIOT and TIVA) from 1995 to 2018. Our main results are threefold.
First, we confirm the importance of Global Value Chains in explaining inflation dynamics. The
Household consumption expenditure deflator elasticity to a shock on the domestic currency
ranges from 0.05 to 0.35, depending mainly on the openness of countries. Within the euro area,
the range of elasticities is large, adding to the challenges faced by the European Central Bank
in stabilising prices throughout the monetary union. Input-output mechanisms explain a large
share of the elasticity, especially for large countries. Our results are robust to using different
databases (WIOD, TiVA 2016 and TiVA 2018).

Second, we show that the direct impact (through imported final goods) and domestic Input-
Output linkages (i.e. domestic final goods produced using foreign inputs) account for most of
the propagation of an exchange rate shock to domestic prices. First-round effects explain three-
quarters of the propagation of exchange rate shocks to domestic prices. By contrast, we find a
limited role for the second-round effects, i.e. the additional transmission of lower domestic input
prices to other sectors of the domestic economy and other countries occurring during subsequent
production cycles. We analyse the contribution of different sectors to the HCE deflator elasticity
to an exchange rate shocks. Domestic core inflation (defined as inflation excluding food and
energy) accounts for a significant share of the total elasticity, mainly reflecting the weight of
domestic services and non-energy industrial goods in total consumption.

Third, we provide a tool to make up for the lack of timely WIOTs. The construction of World
Input-Output tables is data-demanding and WIOTs are typically released with a lag of several
years. To address this gap, we use more up-to-date GDP and trade data, which can be easily
updated and used to make up for the lack of WIOTs. We thus provide a tool for approximating
the HCE deflator elasticity to an exchange rate shock from 2015 onwards.
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Appendix A WIOD Sectors

A01 Crop and animal production, hunting and related service activities
A02 Forestry and logging

AO03 Fishing and aquaculture

B Mining and quarrying

C10-C12 Manufacture of food products, beverages and tobacco products
C13-C15 Manufacture of textiles, wearing apparel and leather products

C16 Manufacture of wood and of products of wood and cork, except furniture; articles of straw and plaiting materials
C17 Manufacture of paper and paper products

C18 Printing and reproduction of recorded media

C19 Manufacture of coke and refined petroleum products

C20 Manufacture of chemicals and chemical products

C21 Manufacture of basic pharmaceutical products and pharmaceutical preparations
C22 Manufacture of rubber and plastic products

C23 Manufacture of other non-metallic mineral products

C24 Manufacture of basic metals

C25 Manufacture of fabricated metal products, except machinery and equipment
C26 Manufacture of computer, electronic and optical products

C27 Manufacture of electrical equipment

C28 Manufacture of machinery and equipment n.e.c.

C29 Manufacture of motor vehicles, trailers and semi-trailers

C30 Manufacture of other transport equipment

C31-C32 Manufacture of furniture; other manufacturing

C33 Repair and installation of machinery and equipment

D35 Electricity, gas, steam and air conditioning supply

E36 Water collection, treatment and supply

E37-E39 Sewerage and other waste management services

F Construction

G45 Wholesale and retail trade and repair of motor vehicles and motorcycles

G46 Wholesale trade, except of motor vehicles and motorcycles

G4a7 Retail trade, except of motor vehicles and motorcycles

H49 Land transport and transport via pipelines

H50 Water transport

H51 Air transport

H52 Warehousing and support activities for transportation

H53 Postal and courier activities

I Accommodation and food service activities

J58 Publishing activities

J59-J60 Motion picture, video and television programme production; programming and broadcasting activities
Jel Telecommunications

J62-J63 Computer programming, consultancy; information service activities

K64 Financial service activities, except insurance and pension funding

K65 Insurance, reinsurance and pension funding, except compulsory social security
K66 Activities auxiliary to financial services and insurance activities

Le8 Real estate activities

M69-M70 Legal and accounting activities

MT71 Architectural and engineering activities; technical testing and analysis

M72 Scientific research and development

M73 Advertising and market research

MT74-MT75 Other professional, scientific and technical activities; veterinary activities

N Administrative and support service activities

084 Public administration and defence; compulsory social security

P85 Education

Q Human health and social work activities

R-S Other service activities

T Activities of households as employers; producing activities of households for own use
U Activities of extraterritorial organizations and bodies

Table 3: Industries in WIOD
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Appendix B Comparison of S and S’ in the two-country, one-

sector case

In this appendix, we use the two-country and one-good case to illustrate the difference between

a price shock (section 4.1) and an exchange rate shock (section 4.3)

B.1 Effect of a price shock based of VA contents

Using the notations of the paper, we have in the two-country and one good case:
a a
A= (@1 @2
a1 Q22
1—a —a
- A= 1,1 1,2
—az1 1l—az9
_ 1 1—-a a 1—a a
(I _ A) 1 — 2,2 1,2 — 2,2 1,2
(I—a1,1) (1 —age) —agia12 \ a1 1—ai; az1  l—ai
o fu v
w T
1—f
Country 1 demand shares = d =

f

u—uf+uvf
w—wf+zxf

(I-A)"d= (

When a shock ¢ occurs on the prices of country 2 (the currency does not matter here), we
have the following initial shock vector : C' = (0,c¢). In the first instance, this has an impact on
prices C'A, and then C.A?, etc. Hence the total effect of the shock S is:

S=C+CA+CA. =C(I-A)""'= (cw cx)

To measure the effect on the French household consumption expenditure deflator, we compute

a weighted sum of these effects.

(1—f)aza+ f(1—aiq)
(I—a11)(1—ag2) —azia12

s=c[l-flw+zf]=c (20)

If each nation’s production only uses national inputs, we have:

f

s=c.
1—a2,2

B.2 Exchange rate shock

Using the notations in the paper, we have:

38



Hence

S =(0,¢) + [(0, —c.a1,2) + (c.a2,1,0)] * <u U)

w T

= (0,¢) + (c.az1, —c.a12) * (u v)

w T
= (0,¢) + (u.c.ag1 —w.c.ay2,v.c.az; — x.c.a12)

= (u.c.ag) —w.c.a12,c+v.c.az] — r.c.a12)

and

f
s=c[f(14+v.az1 —z.a12)+ (1 f)(u.az1 —w.ay2)]

_ 1—f
S = (U.C.CLQJ —w.c.a12,C + v.c.a2,1 — l‘.C.al’g) .

If each nation’s production only uses national inputs, we have a plausible

s=c.f

This confirms that an exchange rate shock differs from a price shock.
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Appendix C Comparision of EE’HC and E1.HCH™ 4+ F2. HC™™ in
the TIVA rev. 3 and TIVA rev. 4 databases

Figures 18, 19 and 20 for TIVA rev. 3 and Figures 21, 22 and 23 for TIVA rev. 4 show that we
get a good prediction of the partial equilibrium effects of an exchange rate shock on consumption
prices by using simply the share of imported final consumption goods and services and the share

of imported intermediate goods in domestic final consumption.
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Figure 18: Comparing 57¢ and E1.HC""™P 4 E2. HC"™ (TIVA rev. 3)

Sources: TIVA rev3 and authors’ calculations

40



1.1

1.05

.95

.015 .02 .025 .03

.01

T T T
1995 2000 2005

year

B (with 95% confidence intervals)
—e— R2

Figure 19: Evolution of 8 and R2 (TIVA rev. 3)
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Sources: TIVA rev4 and authors’ calculations
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Sources: TIVA rev4 and authors’ calculations
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