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Do production networks matter for inflation?
(Weber et al., 2022; Ipsen, Aminian and Schulz, 2023; Ipsen and Schulz, 2024)

Do production networks matter for inflation inequality?

(lpsen and Schulz, 2024)

Does the Average Propensity to Consume matter for
realized inflation inequality?

(lpsen and Schulz, 2024; ?7?7?)
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Data

World Input Output Database (WIOD)

e Sector level data for 43 countries with 56 sectors each

(2000 - 2014; > 85% GDP)

Classification of individual consumption by purpose (COICOP)

 Eurostat: 21 EU countries, 5 quantiles each (2020)
 matched to WIOD data (Cai and Vandyck, 2020)
Average income for each quintile
* Eurostat: 21 EU countries (2020)
Average Propensity to Consume

* Eurostat: 19 EU countries (2020)
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Approach: Leontief Price Model

ﬁ Each sector is exposed to the average input price shock between 2000 - 2014.

/V
o %6%<:
l Shocks propagate downstream and linearly 10% l, @10%
> 0] —_
O 0.8 57

Sector level consumption shares are used to measure the impact of sectoral
price shocks on final consumers.

e’ Consumption shares are heterogenous for countries and income quintiles.
® Thus exposure to individual sectors is asymmetric!
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Limitations

* NO substitution effects
* in the network (1:1 supported by Duprez and Magerman, 2018)
* In products
* In consumption shares

» Sector level data

e Nno wealth and debt effect
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Do production networks
matter for inflation?



Causal Flow

Input price shock

ﬁ 5 Indirect

> Production costs for — | effect
- | —, | Consumer
Sector; + +
|
final goods Direct effect ==

l Total effect
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Systemically Significant Prices

~ Manuf. of (..) electronic (..) products
Activities of extraterritorial organizations (..)
Activities of households as employers
Scientific research & development
Telecommunications
Publishing activities
Manuf. of other transport equipment
Fishing & aquaculture
(..) Reproduction of recorded media
Motion picture (..) production 2;

Manuf. of (..) pharmaceutical products
Manufacture of electrical equipment
Postal & courier activities

_ _ _ Education
Repair & installation of machiner 2;
Human health and social work (..
Water transport
Forestry & Iogé:]m
Manuf. of wood (..
Manuf, of paper (..
Manuf. of furniture (..
Other professional (..) activities (..
Advertising & market research
Insurance (..) & pension funding (..)
Manuf. of other non-metallic (..) products
Computer programming (..
Architectural & engineering (..
Ir transport
o . Water collection (..
Activities auxiliary to financial services (..
Manuf. of machinery & equipment (..
Manuf. of motor vehicles (..
Wholesale & retail trade (..
Public administration (..
Manuf. of rubber & plastic products
_ Manuf. of textiles 2;
Manuf. of fabricated metal products
(..) Waste management services
Other service activities
Accommodation & food service (..
_ . Warehousing (..
Financial service activities (..
_Legal & accounting activities (..
Retail trade, exc. of motor vehicles (..
Manuf. of basic metals
. ~ Construction
Administrative (..) activities
Manuf. of chemicals (..)
Land transport & transport via pipelines
Wholesale trade, exc. of motor vehicles (..
Crop & animal production (..
Mining & quarryin
Manuf. of food products g?

Sector Labels

Manuf. of coke & ref. petroleum
Electricity, gas (..
Real estate activities

Share Top 17
80%

Share Top 5
44%

’00

Avg. total effect over all countries and quintiles (%)




Sector Labels

Systemically Significant Prices

Accommodation & food service (..)

Share Top 17

(0
Financial service activities (..) 80 /0

Legal & accounting activities (..)
Retail trade, exc. of motor vehicles (..) Sha;i;-op 5
0

Warehousing (..)

Manuf. of basic metals

Construction

Administrative (..) activities

Manuf. of chemicals (..)

Land transport & transport via pipelines
Wholesale trade, exc. of motor vehicles (..)
Crop & animal production (..)

Mining & quarrying

Manuf. of food products (..)

Manuf. of coke & ref. petroleum (..)
Electricity, gas (..)

Real estate activities

QQQ QQ(O 0“9 Q\f) Q"'Q %
Q . Q - Q . Q . Q - Q .

Avg. total effect over all countries and quintiles (%)
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Do production networks
enhance or reduce Iinflation
inequality?




Inflation Inequality Puzzle

* Suggestive evidence that inflation exposure is higher for poorer countries.
(lpsen, Aminian and Schulz, 2023)

 No consensus about whether inflation has a dis- or equalizing effect.
(Adam and Zhu, 2023; Bobasu et al., 2023; Dullien and Tober, 2022; Hobjin and Lagakos,
2005; Jaravel, 2019,2021; Kaplan and Schulhofer-Wohl, 2017; Oldfield and Crawford,
2002; Palotti et al., 2023)

Why?

* |t depends on the sector.
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Inequality reducing effect

Input price Shock Consumption Shares Effect
0
10 % A 0.2 direct! =01 x 0.2 = 0.02
9 Ciy=|B| = (038 indirect =0.1x0x0.8 =0
@ C 0 totalll =0.02 +0 =0.02
. . A 0.2
Link weights c. =15l =10 direct'!’  =0.1x 0.2 =0.02
0.5 HI— B T
C 0.8 indirect!/' = 0.1 x0.5x0.8 =0.04

total =0.02 + 0.04 =0.06

@ totall! < totalt!
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Inequality enhancing effect

Input price Shock Consumption Shares Effect

10 % .

A 0.2 directt! =0.1x0.2=0.02

9 Cy=|B| =08 indirect”! = 0.1 X x 0.8 =0.04
@ C 0 totalll =0.02 + 0.04 = 0.06
' ' A 0.2

Link weights c.—1sl =15 direct’! = 0.1x 0.2 = 0.02

0 HI = = o
C 0.8 indirect’!’ =0.1x0x0.8 =0

total’l =0.02 +0 =0.02

@ totall! > totalH!
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Causal Flow: Inflation Inequality

Input price shock

ﬁ 5 Indirect

> Production costs for — | effect
- | —, | Consumer
Sector; + +
|
final goods Direct effect ==

-+ Substitution
= Possibilities
Income
>

a4

l l Total effect
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Regression

lOg(TE)i,c,q — ﬁ() + ﬁllOg(Y ,c) T 5(: T €i,c,q

» elasticity estimates for sector i

* country ¢ and income quintile g are varied
» 0. is a country dummy variable for Fixed Effects

* €; .S anerrorterm
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Total Effect

Real estate activities
Water collection (..
Manuf. of food products (..
Crop & animal production (..
Electricity, gas (..
Construction
(..) Waste management services
. . Fishing & aquaculture
Repair & installation of machinery (..
Manuf. of (..) pharmaceutical products (..
~ Forestry & loggin
Advertising & market researc
Architectural & engineerin
Manuf. of wood (..
Legal & accounting activities (..
Computer programming (..
Wholesale trade, exc. of motor vehicles (..
Public administration (..
_ Postal & courier activitie
Retail trade, exc. of motor vehicles (.
Scientific research & developmen
_ . Manuf. of paper (.
Motion picture (..) production (..
~ Mining & quarrying
Administrative (..) activities
Other professional (..) activities (..
Manuf. of fabricated metal products (..
Manuf. of chemicals (..
. Warehousing (..
(..) Reproduction of recorded media
Manuf. of machinery & equipment (..)
Manuf. of rubber & plastic products
Manuf. of basic metals
Water transport
Manuf. of coke & ref. petroleum (..)
Land transport & transport via pipelines
Wholesale & retail trade (..
Manuf. of furniture (..
Manuf. of other transport equipment
Other service activities
. Education
Accommodation & food service (..)
Air transport
Manuf. of textiles 2;
Manuf. of motor vehicles

S
)
t
|

Sectors

Coefficients Total Effect - Systemically Significant Prices
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Direct Effect

Coefficients Direct Effect - Systemically Significant Prices

Electricity, gas (..)

Real estate activities

Manuf. of food products (..)
Crop & animal production (..) -
Fishing & aquaculture -~

(..) Waste management services -
Manuf. of wood (..)

Manuf. of (..) pharmaceutical products (..)
Public administration (..)

Manuf. of paper (..)

(..)

(..)

Other professional (..) activities (..
Manuf. of chemicals (..

Manuf. of furniture (..) -

Administrative (..) activities -

Manuf. of fabricated metal products (..) -
Manuf. of rubber & plastic products -
Accommodation & food service (..)
Legal & accounting activities (..) -

Other service activities -

Manuf. of textiles (..) T

Manuf. of other transport equipment -
Warehousing (..) -

Land transport & transport via pipelines -
Water transport -

Air transport

Education -

Sectors
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Indirect Effect

Crop & animal production (..)
Constructlon
Repair & installation of machinery
Architectural & eng |neer|n<|gt
Fishing & aguacu ure
Water collection
(..) Waste management services
dvertjsing & market research
Motion pictufe (..) pro u&tlgg ()
Insurance (..) & pension funding
Legal & accounting activitied
Manuf. of wood
Manuf. of (..) pharmaceutical products
Forestry & loggin
Com8uter programming (..
her service activities
Administrative (.
Wholesale trade, exc. of motor. vehicles (..)
Pub iIshin act|V|t|es
Manuf of paper
Retail trade, exc. of motor. vehicles
Electricity, gas
Public administration
Land transport & transport via plpellnes
Postal & courier gctivities
Scientific research & development
Manuf. of food products é

.) activities

Sectors

Warehousing (.
Manuf. of furniture (.
Air t ranf por
Manuf, of chemicals (..
Other professmnal .) activities (..
1L_J % Co e etroleum (..
Manuf of fabricated meta products (..
Accommodation & food service (..
Mining & quarryin
Water transpor
Manuf of rubber & plastic products
(..) Reproductjon of recorded media
Manuf. of machlnery & equipment (..)
al estate act|V|t|e
Whol sa e & retall trade
Human health and social work
Manuf. of other transport equipmen
Manuf. of basjc metals
Manuf. of motor vehicles i 3
Manuf. of textiles
nan

Coefficients Indirect Effect - Systemically Significant Prices

° i
@ ;.. :
— o
==
i
| o
i Y
l s
;
|
i g
| s
| O
: o
i
i @
—OI.O4 —01.02 O.IOO O.IOZ O.IO4 O.IOG O.IOS O.I10



Does the Average Propensity to
Consume matter for realized
inflation inequality?




Expenditure,

Total Expenditures

Expenditure Weights X APC = X
Total Expenditures Income
GEO Q1 (%) Q2 (%) Q3 (%) Q4 (%) Q5 (%)
BEL 118.9 92.1 73.8 63.3 o0
BGR 113.9 89.6 75 62.2 44 1
DNK 117.5 85.6 74.8 62.3 46.5
DEU 143.4 91.6 84.4 /7.5 63.4
EST 108.3 81.9 69.9 o4 45.3
GRC 168 1104 101.5 88.6 72
ESP 129.3 90.6 76 65.8 50.6
HRV 121 107.7 88.4 80 63
LVA 114 88.7 /8 72.4 56.9
LTU 110.7 82.1 69.5 51.8 39.4
LUX 112.9 86.8 80.4 63.8 52.8
HUN 113.4 94.8 83.3 74.8 66.2
NLD 148.2 104.3 83.6 68.3 52.9
AUT 129.8 97.9 85 75.9 59.4
POL 104 .1 60.6 53.5 47.2 38.8
ROU 1954 126.6 104.1 86 65.6
SVN 116.5 95.7 87 78.2 64.3
SVK 103 89.2 79.6 71.3 95
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Otto-Friedrich-Universitat Bamberg

Expenditure,

Income

Introducing Average Propensity to Consume
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Direct Effect: controlling for APC

Coefficients Direct Effect considering APC - Systemically Significant Prices

Electricity, gas (..) -

Real estate activities

Construction -

Manuf. of food products (..)

Fishing & aquaculture -

Crop & animal production (..) -

(..) Waste management services -
Manuf. of wood (..) -

Manuf. of (..) pharmaceutical products (..)
Public administration (..) -

Manuf. of paper (..) -

Other professional (..) activities (..) -
Manuf. of chemicals (..) -

Manuf. of furniture (..) -

Administrative (..) activities A

Manuf. of fabricated metal products (..) -
Manuf. of rubber & plastic products -
Accommodation & food service (..) -
Legal & accounting activities (..) -

Other service activities

Manuf. of textiles (..)

Manuf. of other transport equipment -
Warehousing (..) -

Land transport & transport via pipelines -
Air transport -

Water transport -

Education -

Sectors
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Indirect Effect: controlling for APC

Coefficients Indirect Effect considering APC - Systemically Significant Prices

Constructlon
Crop d% animal productlon
Repair & installation of machinery
Architectural & engineerin
Fishing & aquacufture
Water collection (..)
(..) Waste management services
dvertlsmg & market research
Motion picture (..) productjon
Insurance & pension fundin
Manuf. of woo
Legal & accountmg activities
Forestry & Ioggln
Activities auxiliary to financial servicés
Manuf. of (..) pharmaceutical products
Other servjce actjvit|es
Publishing activities
Administrative (..) activities
Computer programming {..)
Education
Wholesale trade, exc. of motar vehicles (..
Manuf. of paper (..
Retail trade, exc. of motor vehicles (..
Electricity, gas (..
Public adm|n|strat|on .
Land transport & trans or via plpellnes
anu o products (..)
Postal co r|er act|V|t|eE

%

Sectors

Other professional activities
Jarehoysing
Scientific research & developmen
Air transport
Manuf. of furniture
Manuf. of chemicals
Manuf. of coke & ref. petroIeum

ining & quarr in
Human health and soaa work
Manuf. of fabricated metal products

Accommodation & food service

Water tran por

Manuf. of rubber & pIastloP uct
Wholesale & reta

(..) Reproductjon of recorded med|

Manuf. of machinery & equipment )

Real estate activities

Manuf. of other transport equmeng

V-\

Manuf. of basic metal
Manuf. of motor vehlc es g

Manuf. of textiles

—0.35 —0.30 —0.25 —0.20 —0.15 —0.10 —0.05
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Total Effect: controlling for APC

Coefficients Total Effect considering APC - Systemically Significant Prices

Real estate activities
Water collection (..
Manuf. of food products (..
_onstruction
_Electricity, gas (..
Crop & animal production (..
(..) Waste management services
Fishing & aquaculture
, , - Forestry & loggin
Repair & installation of machinery i
Manuf. of (..)Joharmaceutlcal products (..
Advertising & market research
, Manuf. of wood (..
Architectural & engineering (..
Legal & accounting activities (..
Wholesale trade, exc. of motor vehicles (..
Computer programming (..
, Public administration (..
Retail trade, exc. of motor vehicles (..
Mining & quarrying
~_ Postal & courier activities
Scientific research & development
o - “Manuf. of paper (..
Activities auxiliary to financial services (..
Motion picture (..) production (..
Adminijstrative (..) activities
Other professional (..) activities (..
Manuf. of chemicals (..
_ Warehousing (..
Manuf. of fabricated metal products (..
(..) Reproduction of recorded media
Manuf. of machinery & equipment (..)
Manuf. of rubber & plastic products
Manuf. of basic metals
Water transport
Manuf. of coke & ref. petroleum (..)
Land transport & transport via pipelines
Wholesale & retail trade (..
Manuf. of furniture (..
Other service activities
Manuf. of other transport equipment
, Education
Accommodation & food service (..
Alr transpor
Manuf. of textiles gg
Manuf. of motor vehicles

Sectors

—0.4

—0.3

—0.1

0.0




Take Aways

* Production networks matter for inflation: Systemically Significant Prices
 Production networks matter for inflation inequality

* Inequality Enhancing Prices:
We find one relevant channel for inflation inequality. We can identify the
sectors to which a price shock is inequality enhancing. One would fail to

identify all relevant sectors by focusing only on consumption share
differences.

* Significant overlap of SSP and IEP

* Mostly homogenizing effect — however important exception!

« APC dominant factor for realized inflation inequality:
Every price shock becomes an IEP when considering APC

Income effect of production networks L. Ipsen J. Schulz  Otto-Friedrich-Universitat Bamberg
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