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Globalization and Firm Heterogeneity DMTEC

» Productivity and quality are two fundamental aspects of firm
heterogeneity

- Kugler and Verhoogen 2012, Hottman et al. 2016, Aw-Roberts et al. 2018
Trade: level vs. distributional effects
» Trade openness exacerbates firm heterogeneity through
» endogenous markups (competition)

> endogenous quality choice (upgrading)

- Aghion et al. 2005, Redding et al 2020, lacovone 2012, Manova and Zhang 2012,
Brambilla and Porto 2016, Antoniades 2015, Bas and Paunov 2019, Fan et al. 2018, 2020,
Verhoogen 2008

Channels: markups vs. innovation

» Country-specific capacity constraints on innovation shape the trade-off
between quality upgrading and expansion of production volumes

- Feenstra and Romalis 2014, Flach and Unger 2022, Chen and Juvenal 2022
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In this paper DMTEC

» Develop a multi-sector multi-country trade model with variable markups
and endogenous quality choice based on skill intensity.

» Heterogeneous firms are constrained by the innovation capacity of the
country where they produce

» Country-specific innovation capacity consists of two components:
» endogenous skill wage premium

> exogenous innovation capacity
Research goals

» Assess the effect of trade-induced competition on product quality choice
given that firms face variable demand price elasticity and country
differences in skill wage premium;

» Quantify sector-specific taste for quality versus variety and exogenous
component of country-specific innovation capacity by structurally
estimating and simulating the model.

[tbc]
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. ETH
Theoretical Framework: Demand DMTEC

» Quadratic preferences over a continuum of differentiated varieties i € AJ'7
of sector specific goods:

h oy by 1 2 -
U= Z [%‘ /feM qidi + B; /,cm zjqydi — 5 /;GM(qu)zdl] (1)
J J J

Jjed

where q,? > 0 is the consumed quantity of good i produced in sector j and
available in country h.

» Each of L" > 0 individuals in market h maximises U" subject to the
budget constraint:

Z/ piqdi = M" (2)
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Theoretical framework: Demand

DMTEC
» The choke price (driving optimal consumption to zero) in industry j,
country h for a quality level z is then given by:
B aj + Bz
Bz = U 3)

where A" is the Lagrange multiplier of the consumer problem in country h.

» Aggregate demand in country h for a variety of good in sector j with
quality z is given by:

" (p,ﬁ}’;z) = 1 (/\;(ﬁjh—p)Jr%Z) (4)

where (3j/~; is the sector-specific taste for quality relative to variety.
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Theoretical framework: Supply DMTEC

» Total cost for a firm producing in country h sector j:
h h
th(qa Z; C) = W: [(wh)aq cq + (wh)o'zghzZ] (5)

> where w" = w!/w/" is the wage skill premium in country h.

» ¢ > 0 is a firm idiosyncratic technological coefficient describing the
conversion rate of labor in units of output,

> 0" > 0 is a country-specific coefficient describing the exogenous cost of
gathering new ideas in country h.
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Firm Behaviour

DMTEC
» Optimal quantity, quality, and price of goods produced and sold
domestically by a firm of sector j with inverse productivity ¢, and cost
cutoff cfb:
h L" hy. he hyol, h
q;(c) 27(/\ +Q)w,/ (W) (cip — ¢)
Vi
h
B2(c) = Ywi")H(db—0)
Lhy; A" ;
where Q}’ 2 and ¥; = b
ANhwh(wh)oz0h — Lhﬁj? Vi
h 1 h moh/ n L b hyolhy b
PI(e) = ()R (el + )+ 5wl ()R (e — <)
~h he hyol h
bj wy, (w")77¢p
Egger, Stefanova, Suverato SBQUT January 25, 2023 6 /16



Closed Economy Equilibrium

DMTEC
> System of J x {H = 1} Free Entry conditions — cost cutoff cjp:
k:
(C'hD)2 C'hD ! Lh h h h hvol\2 k: k:
fh — J Y —(\ QFf o 1 j _9 j
o= (T [0 e s -2y

» J x {H =1} Output Market Clearing conditions — mass of entrant firms
(N7)

» Labor Market Clearing — wage (w/, w/)
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Open Economy Model

DMTEC
» Optimal quantity and quality of goods shipped to country f produced in
country h by a firm of sector j with inverse productivity ¢, and the
corresponding cost cutoff in the destination market:
hf L f s hfy . f F hf h
g (c) = Z()‘ + € ) (wgCjip — 77" wyc) (6)
J
hf 5 hf f f hf h
7" (c) = € (wegp — 7;" wqc) (7)
= hf Lf/\fﬁj hy hyoh h hy hyoh h
where €; = and w, (w")% =wy , w,(w")7 = w;.

4)\f7.jhfw£10h — Lfﬂj

— thf shows how rewarding the production of quality is (higher ¥) as opposed
to how costly that is (higher 0).

» Optimal pricing rule for a firm in sector j selling g > 0 units of quality z to
market f:

1 1 «
A0 = Sleigh + 7 wge) + gy "

2)\{ ) (wgCJfD - Tjhfwgc) (8)
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Open Economy Model DMTEC

» Among firms producing in country h sector j only those endowed with a
cost coefficient ¢ < cj'}(f will export to market 7, where the export cost
cutoff is given by:

1 (w7
hf f
Cix = g (J) G (9)
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Firm Behaviour in Open Economy DMTEC

ff
L' Ay,

~ hf
» Recall that Q; = IS T
7wl

» Then, we can express all optimal values in terms of cost, scope for innovation,
and skill premia:

Lf ~ hf

*hf hf f h hf

g ' (c) = —7 N+ Jwglcx —c 10

@) = O 0 e (- ) (10)
N hf

") = 7wl (cj}{ - c) (11)
* 1 1

pjhf(c) _ 57_jhf h( x+C) + 2)\f7—fthfhwa (cj}g c) (12)

e = L) ) [rrrtielt - o) (13)
’ 4y ke
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Open Economy Equilibrium

DMTEC
System of equations defining equilibrium state in open economy:
» J x H country-sector specific cost cutoffs (cﬁ)) - Free Entry conditions:
H
FINF | &hF| (_bfy—ki [ F \k+2 h
SOLL [+ ] () F (o) = RutE) (14)

f=1
> J x H country-sector specific masses of entrant firms (N]") - Output
Market Clearing conditions

> 2 x H — 1 country-specific wages (w/", w!) - Labor Market Clearing
conditions

> Qj-’f adds to the role of trade cost (pro-competitive effect due to quality),
and given wages:

Qr = f(@h IR AN (15)
& o © ©
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From the Model to the Data DMTEC

Key distinctive implications from the model to be tested in the data

The scope for quality upgrading flj-’f:

» decreases in country of origin cost for innovation (0”),
> increases in destination market size (L),
> increases in sector- specific taste for quality versus variety (¥;), and

P decreases with trade costs Tjhf
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Data sources DMTEC

» Dispersion of Pareto distribution (k;) - CompNet*

> Trade cost (7/): Bilateral trade flows - UN Comtrade'

» Average sales (R;hf): Total revenue and total export sales per sector
(NACE 2D) and country — EU KLEMS?#

> Wages (w, wl), level of workers' education, input cost shares (JZ, al) -
Eurostat, National Statistical Institutes® ¥

> Exogenous innovation capacity (6") - OECD!
» Fixed entry costs (f) - World Bank WDI, DB**

*The Competitiveness Research Network, 8th Vintage Dataset, European Central Bank
tUnited Nations Commodity Trade Statistics Database, 2023
iEuropean Union analysis of capital, labor, energy, material, and service inputs, European Com-
mission
8Structure of Earnings Survey (SES), ISCED, NAD
ﬂEuropean Union Statistical Office
IIOrganisation for Economic Co-operation and Development, Business innovation statistics and
indicators; STAN
**World Development Indicators, Doing Business Report; World Bank Group
Egger, Stefanova, Suverato SBQUT January 25, 2023 13 /16



Pareto Dispersion DMTEC

> Dispersion parameter of the Pareto distribution k (productivity

concentration)
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Calibration Overview

DMTEC

COUNTRY

Technology
oh

Innovation capacity
Skilled labor force
Unskilled labor force
Skilled labor force in
Unskilled labor force in @
Skilled labor force in Z
Unskilled labor force in Z
Skilled wage (med. hourly)
Unskilled wage (med. hourly)

Own computation (OECD)
Observed (Eurostat)
Observed (Eurostat)

Own computation (Eurostat)
Own computation (Eurostat)
Own computation (Eurostat)
Own computation (Eurostat)
Observed (Eurostat)
Observed (Eurostat)

0" € (0,1)
L € [354.6,11512.4]
L" € [583.7,27473.6]
" € [347.7,11071.8]
1" € [579.8,11512.4]
€ [6.9,471.2)
o € [8.6,1193.8]
wh € [5.95,43.25]
wh € [3.09,28.8]

whih

Share of skilled labor Own computation (Eurostat) U/'; = S el
in @ prod. cost »
wheh
ol €[0.4,0.85] Share of skilled labor Own computation (Eurostat) oh= ﬁi—ﬁ-]‘m
(T?} =06 in Z prod. cost »
f’E‘ Fixed entry cost Own computation (Eurostat) fg €[1.4,1.7]
SECTOR
Preferences
: s o BT
9 Taste for quality versus variety ~Own estimation (domestic sales) v = ’)’J
i
Productivity
e . . . in(p;)
k; Pareto distribution disp. Own computation (CompNet kj = ——4—
: ( B R,
COUNTRY-SECTOR
Trade cost
TJM Bilateral trade cost Own estimation (UN Comtrade) Gravity
(Inv.) Productivity
et Upper bnd of cost distr. Own estimation Gravity
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Main Takeaways DMTEC

» We identify the interplay between consumers’ preferences for quality vs
variety (3j/;) and country-specific characteristics that favor quality
upgrading (") in the firm endogenous quality choice.

» Skill intensity is a first order determinant of quality upgrading, together
with taste of the destination market and innovative environment where
production takes place.

» Observing skill wage premium at the country level and trade flows at the
country-pair-sector level, we can use this model to quantify the effect of
trade integration on the production of quality.
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