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Abstract

How does an industrial policy war affect worker inequality? How does this effect
change over time? We develop a model to study how industrial policy affects the dynam-
ics of the joint distribution of firms and workers, in the open economy. The model features
two skill classes of workers, in addition to multiple sectors with varying skill intensities
in production. Heterogeneous firms make decisions to offshore their production of inputs,
in addition to export participation. Different industrial policy shocks generate alternative
transmission channels in the model; after interacting with the dynamic decisions of firms
and households, they can alter a country’s comparative advantage over time. While most
industrial policies can serve to benefit the locally protected skill class of workers, these ef-
fects may take time to eventuate. Similarly, the costs these policy actions impose on the

non-protected worker class may diminish over time.
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1 Introduction

Folks who live in factory towns and in rural communities who have lost jobs are wondering
if those jobs will ever come back. All of this is happening at a time when many of the biggest
corporations continue to make record profits, while wages have not kept up pace.

—Harris Campaign, Pittsburgh PA, September 25t 2024

Recent years have seen political discussions surrounding inequality and industrial policy
become increasingly inter-connected. Significant industrial legislative actions have come in
response to global shocks, that particularly bring crucial inter-temporal considerations to the
forefront. Some of these shocks have been transitory, such as the pandemic, or uncertain in
severity or duration, such as as the war in Ukraine. As world leaders wield industrial policy
tools and take aim at foreign lands, such as tariffs to “steal” offshored jobs as proposed by the
Trump Campaign in September 2024, one thing is clear.! The effects of job losses, or higher
living costs from supply chain congestion, have a real impact on workers, which varies across
the distribution of skills, assets and income. In this paper, we ask the question how the recent
wave of industrial policy wars has affected heterogeneous households of workers and how

these effects vary over time.

We build a dynamic laboratory with two-countries, two-sectors and two skill classes of
labor to answer this question quantitatively. This setting allows us to study comparative ad-
vantage (Bernard et al., 2007) in a temporal context (as in Lechthaler and Mileva, 2021). Our
model features three key ingredients, which facilitate the study of this issue. Firstly, we depart
from the standard assumption of a single sector with a representative household, to incorpo-
rate four different types of workers in each country, divided-up across sectors and skill classes.
Secondly, we account for rich heterogeneity on the supply-side of the economy, with hetero-
geneous firms that make exporting and offshoring choices and endogenous entry. Thirdly,
governments in each country have four policy instruments at their disposal — an import tar-
iff, a barrier to offshoring, a subsidy to the cost of production and another to the cost of entry
(as in Juhdsz et al. (2022)). These three ingredients approximate the main stakeholders in the
current state of global policy; the general equilibrium structure of the model allows us to study

their interaction.

1See Reuters report Reid and Slattery (2024), published September 25t 2024.



We discipline the parameters of the model with data pertaining to the distribution of firms
in the global economy, as well as broad differences between the U.S. and Chinese (North and
South) factor markets. Stark differences in the factor endowments give scope for asymmetric
responses of worker inequality to economic shocks, across the two countries. Armed with
the calibrated model, we quantify the impact of each instrument on the macroeconomy and

welfare of each type of worker, both in the long run and along the transition path.

We begin by exploring the properties of the transition dynamics of our model. Our simu-
lations begin from the deterministic steady state, where we fix each policy instrument to zero;
we then implement a temporary shock to each. Each industrial policy delivers starkly different
transition behavior. For instance, an increase in the US import tariff acts as a demand shifter,
making the imported varieties from China more expensive. Such a change not only has a di-
rect impact on Chinese exporters but also alters the relative price of goods between the two
countries, causing an appreciation of the real exchange rate. This then feeds-back as a general
equilibrium effect, impacting the dynamic choices of exporting and offshoring amongst U.S.
firms. Production subsidies, on the other hand, operate through a quite different channel. An
increase in the U.S. domestic production subsidy makes it more profitable for firms to pro-
duce locally, causing a reduction in the number of exporters and offshoring firms. With the
expansion of domestic production, the demand for labor goes up for all types of households
but varies according to the sector and worker’s skill class. This then drives the relocation of

workers across sectors and changes a country’s comparative advantage in the long run.

The Heckscher-Ohlin framework, plus the dynamic export and offshoring decisions of
firms, generates rich scope for wage dynamics across different types of households. Interest-
ingly, although all policy instruments are protectionist in nature, some may alter a country’s
comparative advantage as if the country is experiencing an episode of liberalization. The key
driver of this result is the integration of the two countries through firms” offshoring behavior.
Take production subsidy as an example, such a policy would reshore the low-skill task back to
the domestic market, but more so in the sector that has a comparative advantage. This implies
the wages in this sector increase more compared to the other sector, driving worker to relocate
toward this sector over time. This resembles the classic finding that trade liberalization can

cause an expansion in the sector in which a country has a comparative advantage.

Our results show that temporal considerations are crucial when evaluating the welfare ef-



fects of different policies. We note two main points here. The first is that, of the eight policy
instruments we study (four in each country), all except one have the capacity to bolster the
utility of the local protected worker skill class, at some point along the transition path. How-
ever, these effects often take time to materialize, for instance with the Northern subsidy to
entry. A fraction of low-skill Northern workers see welfare gains, but only after around three
years after the changes. This follows from the slow movement of the firm cross-section driving
a delay in the associated benefits. The second point we emphasise about inequality dynamics
and welfare is that, while these benefits to the protected class sometimes come at a cost to the
other worker class, these costs can become more muted over time. For instance, some high
skilled Northern workers suffer from the imposition of a tariff on Southern imports along the
transition, however this cost almost completely washes-out when looking at overall lifetime

utility.

Related Literature. Our paper is connected to several strands of literature. The first
strand is the theoretical literature that incorporates heterogeneity in the analysis of interna-
tional macroeconomic issues. While some papers focus exclusively on firm heterogeneity
(Ghironi and Melitz, 2005; Auray and Eyquem, 2011; Hamano and Zanetti, 2017; Zlate, 2016;
Di Giovanni et al., 2024, among others), others tend to focus solely on household heterogeneity
(Auclert et al., 2021; De Ferra et al., 2020; Guo et al., 2023; Kekre and Lenel, 2024, among oth-
ers). To the best of our knowledge, very few frameworks incorporate both firm heterogeneity
and household heterogeneity. In this regard, our paper is closely related to Lechthaler and Mil-
eva (2021). We embed trade-in-task (as in Grossman and Rossi-Hansberg, 2008) and dynamic
offshoring (as in Zlate, 2016) into their framework and study the distributional implications of

various industrial policies.

Our paper also relates to the strand of literature that focuses on the “trade war” between
China and the United States. Existing studies have presented various aspects of the impact of
the US-China trade war, such as welfare (Amiti et al., 2019, 2020), the labor market (Benguria
and Saffie, 2020), the trade balance (Tu et al., 2020; Ma and Meng, 2023) and others. However,
only a few articles have explored the distributional aspect (Waugh, 2019; Fajgelbaum et al.,
2020; Caliendo and Parro, 2022; Chor and Li, 2021, among others). Our contribution to this
strand of literature is twofold. First, we study the impact of tariffs on heterogeneous house-

holds in a dynamic macro framework. Second, we compare the welfare implications of tariffs



on households with other industrial policies and discuss how myopic policy-making might

benefit certain households at the cost of others.

This paper is also related to the literature on the new economics of industrial policy (Juhasz
et al., 2023). While more recent studies have turned to the assessment of productivity effects
and cross-sectoral spillovers (Aghion et al., 2015; Lane, 2022; Liu, 2019; Manelici and Pantea,
2021; Choi and Levchenko, 2021; Juhdsz et al., 2022), our paper not only studies how indus-
trial policies might cause workers to reallocate across sectors but also explores on the welfare

impacts on heterogeneous workers varying over different time horizons.

Our paper is also related to the macroeconomic impact of geoeconomic fragmentation. In
recent years, a new body of literature has emerged on the macroeconomic implications of the
potential decoupling between different geopolitical blocks (Bolhuis et al., 2023; Attinasi et al.,
2023; Javorcik et al., 2024; Bekkers and Goes, 2022; Cerdeiro et al., 2021). While most of these
studies focus on either trade or technology decoupling, this project aims to contribute to this
literature by investigating the dynamic and distributional impacts of a broader set of industrial
policies deployed by policymakers amidst geoeconomic tensions. In this regard, our frame-
work is closely related to Ding et al. (2024). We embed the dynamic version of Bernard et al.
(2007) (as in Lechthaler and Mileva, 2021) into their one-sector model and study the distribu-

tional and welfare consequences of industrial policy wars.

The rest of the paper is structured as follows: Section 2 presents the model. Section 3
presents the calibration. Section 4 studies the dynamic and distributional impacts of indus-
trial policy wars in the two-country model. Section 5 concludes. The Appendix contains our

computation method and additional figures and tables.

2 Model

The model consists of two countries, North (N) and South (S), all variables for the South are
denoted with an asterisk. Each country has two sectors and produces two types of goods: good
H and good L. The production of each good requires two types of labor: high-skilled labor and
low-skilled labor. The production of good H requires relatively more high-skill labor than the
production of good L. The North has a comparative advantage in producing good H because

it has a relatively higher endowment of high-skill labor. Likewise, the South has a comparative



advantage in producing L because it has a relatively higher endowment of low-skill labor. We
assume that low-skill labor is more abundant than high-skill labor in both countries in order
to generate a positive skill premium. The main micro-foundations in our framework are trade-
in-tasks as in Grossman and Rossi-Hansberg (2008), comparative advantage as in Bernard et

al. (2007), and dynamic offshoring as in Zlate (2016).

Our goal here is not to exactly model all kinds of policies, but hope that the analysis of the
popular industrial policies (Juhasz et al., 2022) will give us a basic understanding of how they
would impact workers from different classes. To this end, we embed the following instruments
into our framework: (i) Ad valorem tariff (T} M T}}A), (if) Domestic production subsidy (sjj, siD*),
(iii) Entry subsidy (slé, slg), and (iv) Iceberg friction on offshoring (T‘i/, T‘i/*). Throughout this
paper, we will keep the following notation convention: subscript usually indicates time ()
and status (entrant-E, domestic-D, export-X and offshoring-V); supscript usually indicates for
sector (i = H, L) and skill class (k,[). With a slight abuse of notation, H and L also represent

the total number of high-skill and low-skill labor.

2.1 Households

Following Lechthaler and Mileva (2021), households are defined by the skill class and the
sector that they work in. Each member of a household belongs to the same skill class and
works in the same sector. Due to the structure of our model, this implies that in each country
there are four types of households: high-skill households employed in sector H and sector L,

low-skill households employed in sector H and sector L.

For the purpose of exposition, here we focus on the household of high-skill workers (indi-
cated by h) employed in sector i that maximize the present discounted value of utility derived
from consumption

o0
max [E;

5k ln(ciﬁk) f+k]
k=0

where B € (0,1) is the subjective discount factor, C;’ik is the consumption per worker of the
aggregate consumption bundle and H! 4 18 the number of workers in the household. The
household faces the following intertemporal budget constraints:

C"H} + B" | + g(B;”fH)Z = (14 ;) B" + wi"Hi + T,H! + I, H + T}"



where Bi" are household holdings of domestic bonds, 5 7(Bi" )? is the cost of adjusting holdings

t+1
of domestic bonds, 7; is the real interest rate, wi is the real wage for high-skill workers in sector
i, I1; is the transfer of a mutual fund to be explained in next subsection, and T; is the lump-sum

per worker transfer from the government. T/ is the reimbursement of the cost of adjusting

bond holdings to the households.

The high-skill household chooses Ci" and B

i+1- The first-order conditions yield the follow-

ing Euler equation:

-1
Czh
1+ 9By = B(1+ 141 By [( Ctzhl) ]

The aggregate consumption bundle C; is a Cobb-Douglas combination of the goods produced
in two sectors:

c = (cf)y" (k"

where 7! is the share of good H in the consumption bundle for both North and South, and
7" + 4L = 1. We can then easily obtain the relative demand functions for each good from the

expenditure minimization problem of the household:

Hy\ 7" L\
where P; = (%) (%) is the aggregate price index for one unit of aggregate consumption

bundle C;.

The consumption basket for the Northern households in sector i includes varieties pro-
duced by the Northern firms (some of which are offshoring firms), as well as goods produced

by the Southern exporters, with the elasticity of substitution 6 > 1:

. -1
i e 01 *® o1 GT
Ct = . Yp(w) 7 dw + g Yy (w) © dw + e, th dw
min YAV

Each variety w is produced by a different firm. As explained below, Northern firms with
productivity above the offshoring cutoff zl"/,t will offshore the low-skilled tasks to the South
and supply their corresponding varieties, whereas firms with productivity above zmin but be-
low zﬁ/,t produce their varieties using domestic high-skilled and low-skilled labor tasks. The

consumption-based price index for sector i in the North is then P} = ( Il cQ pi(w)l= edw) ™ .



The household’s demand for each individual good variety w is ¢} = (pi/P}) -’ Ci. For analyti-
cal convenience, we define p! = pi/P; and ¢! = P! /P, as the relative prices for variety and for
the sector bundles, respectively. Then we can rewrite the demand function for varieties and

sectoral bundles as ¢} = (pi/¢}) e Ciand C} = (v'/¢!)Cy.

2.2 Workers

Similar to Lechthaler and Mileva (2021), we assume that incumbent workers are immobile
across sectors in response to industrial policy shocks. The choice of occupation is only avail-
able for new workers upon entering the job market, but not for the incumbent workers. In
other words, incumbent workers have to stay in their sector for employment but retire at an
exogenous rate s. The occupation choice for new workers depends on the wage differential

across sectors.

For simplification, we also assume each retiring high-skill worker is replaced by a new
high-skill worker, and similarly for the low-skill worker. Thus the total number of high-skill

workers and low-skill workers is exogenously given and remains constant over time:

sH= ), Hpy sL= ) Lg
i=H,L i=H,L

where H and L are the exogenous endowment of high-skill and low-skill workers in the North,

and HlE y L}é ; are the new entrants of high-skill and low-skill workers in sector .

Based on the evidence of non-pecuniary preference toward jobs, We denote sector prefer-
ence for high-skill workers with " and low-skill workers with €. If ¢ > 0, it means the worker
prefers sector H, and if ¢ < 0 means the worker prefers sector L. For new entering workers,
they draw their relative sector preference from a random distribution with C.D.F J(&/),j = , 1.

An entering high-skill worker will choose to enter sector H if
‘/tHh 4 gl;l > ‘/tLh

where V/" = E; [In(Ci*) + B(1 —s) Vi

/1] stands for the present discounted value of consump-

tion utility of a high-skill worker in the sector i. The equation above defines a threshold value
g, for which a worker is indifferent between the two sectors (g} = V" — V") and the share

of new high-skill workers that choose sector H is 1 — J(&]!) while the rest of the workers enter

7



into sector L.

Given the assumption that workers are immobile across sectors, the law of motion for high-

skill and low-skill workers in sector i are:

Hi=(1-s)H|_;+ HfE,t

Ly=(1-s)Li_;+ Lé;",t

2.3 Production

The structure of firms” production and offshoring decisions is based on Zlate (2016), with
the main difference being that there are two types of labor in this setting. Both sectors are
producing final goods.> Firms are all final-good producers with heterogeneity in their pro-
ductivities, each producing a different variety of final goods. Production of the final good
in sector i requires two tasks — y* and y". Task y”* uses high-skill labor only and task y'
uses low-skill labor only. The production function is assumed to take the following form:
i) = [y ()] ()]

The high-skilled and low-skilled endowment of a given sector in each country is set up
in a way that delivers a cost relationship so that some firms in the North have incentives to
offshore the low-skilled task in order to utilize cost advantage of performing the low-skilled
task in the South, while some firms in the South have incentives to offshore the high-skilled
tasks to the North. Each task is subject to its source country’s aggregate productivity. Each
firm has a different relative productivity z with which it transforms the two tasks into the final
output. The productivity differences across firms translate into differences in the unit cost of

production. Every period, firms choose to produce each task either domestically or offshore.

Production Location Choice: Domestic vs Offshoring

For a firm in sector i of the North, if it decides to produce both tasks domestically, then
yi'(z) = zZhi(z) and yi!(z) = zZli(z). If the firm instead decides to offshore the low-

skilled task, yi"(z) = zZihi(z) but yi!(z) = zZ;1i*(z); For sector i, offshoring the low-skilled

2In the same spirit as Melitz (2003) and Bernard et al. (2007), the model is best thought of as a model of two
tradable sectors, within each sector, part of which turns out to be non-traded in equilibrium.
3In Antras and Helpman (2004), the output of a firm z is a Cobb-Douglas function of two inputs that use do-

@}W[Z;Zl?]lfﬂ(.

mestic and foreign inputs respectively, yy ; = [£2 o

8



task to the South incurs an iceberg cost i, which will be reflected on the cost side of firm’s
profit maximization problem. Therefore, the output of producing both tasks domestically is
yp,(z) = 2Z; [hi(z)}“i [li(z)]lwi whereas keeping the high-skilled task produced in-house
and offshoring the low-skilled tasks generates output v}, ,(z) = z [Zthﬁ(z)]ai (Z;1t (z)]lwi.
Given that sector H is high-skill intensive and sector L is low-skill intensive, this implies
0 < al < aff < 1. The labor market is assumed to be perfectly competitive, implying that
the real wage of both high-skilled and low-skilled labor equals their marginal revenue product
of labor. Cost minimization pins down the number of high-skilled and low-skilled workers
each firm hires to produce one unit of output, depending on the wages, firms’ relative produc-
tivity z and aggregate productivity Z; and Z;. For the firms in the North, the marginal costs of

—a! wi ol
(ﬁ) for domes-

1

. _ gl il
production for the two strategies then follow— mcf, ,(z) = ! zsz (ﬁtai)

tically producing firms, where si, stands for the production subsidy of sector i received from
the Northern government. To separate out the effect of import tariff from that of offshoring

friction, we assume tariff is only levied on final goods, not on tasks. Thus, the marginal cost

. i Oupils \ 17 i\ o ‘
of offshoring firms is given by mc}, (z) = 1 ( ;‘gg*ﬁl)) (ﬁ) . wi is the real wage for

low-skill labor and wi" is the real wage for high-skill labor in the North. Similarly, wi'* is the

real wage for the Southern low-skill labor.

The monopolistically competitive firms maximize profits for the two different production

strategies:

max diD,t<Z) = piD,t(Z)yiD,t(Z) - mCiD,t(Z)yiD,t(Z)

pp(2)
i 1—a i al
i _ i i P i Y ﬂ wih*
max di (2) = (D0 () - el (i)~ o gt (75

where pi,(z) and p!,(z) are the real prices associated with each of the two production strategies.
Offshoring firms also need to pay the fixed offshoring costs fi, units of Southern effective
labor, which is associated with building and running maintenance of the factories and facilities
offshore. Following Zlate (2016), we assume that Northern offshoring firms in sector i hire

workers from the Southern labor market to cover these fixed offshoring costs. Therefore, the

. it \ 1= /e &
tixed offshoring cost is f{,% < - ) (w; ) units of the Northern consumption basket. It
t

1—al i

can be interpreted as a friction (e.g., a non-tariff trade barrier) or productivity disadvantage

(less control and monitoring over the products) due to distance.



The demand for variety produced by firm z using the two production strategies are ylb,t (z) =
) q-0 . . . . q-0 . .
[pb/t(z)/gb;] (v'/¢")Ci and yy, (z) = [plv,t(z)/lp;} (v'/¢")Cy, respectively. Prices are set
as markup over marginal costs, thus generating the pricing conditions: piD,t (z) = %mciDrt(z)

, , , , 11-6
and py, ,(z) = %mc"/,t(z). Profits are dp, ,(z) = : [p’D,t(z) / 1/)}] 7' C¢ for domestic production

, , 11-6 , e\ 1= e
and di, ,(z) = 5 {pl‘/,t(z)/ 1,[74 v'Cr — {,% ( v ) (ﬂ> for offshoring the low-skilled

o o
task.

The offshoring cutoff z‘{,/t is pinned down by equalizing profits of the two strategies for
firms’ production: z’{,,t = {z|d§3,t(z§,,t) = d%,’t(zi,lt) } It indicates that at this productivity level
z’w, producing both tasks domestically and offshoring the low-skilled task generate the same
profit. Every period, a firm compares, based on its productivity level, whether the strategy
of producing both tasks domestically or that of offshoring the low-skilled task gives the firm
higher profits. The cutoff is time-varying; it is responsive to changes in the labor cost of two
types of labor across the two countries as well as the iceberg trade cost. The set of offshoring
firms fluctuates over time with changes in the profitability of offshoring. A lowering of the
trade cost or the wage cost of the low-skilled workers abroad increases the profitability of

offshoring and thus lowers the offshoring cutoff, incentivizing more firms to offshore.

Consistent with the implications of Zlate (2016), firms with productivity level above the
cutoff productivity self select into offshoring since the benefit of offshoring outweighs the cost
of doing so for these firms. In order to ensure the existence of the offshoring cutoff, the slope

0—1

of offshoring profit function in z°~" must exceed the slope of domestic profit function, which

gives us the following condition:

1

T, (1 - siD) “TOLI < 1 (1)

. ilx *

where TOL; = QZJ‘;{ 7 ézt stands for the ratio between the cost of effective low-skill labor in
t t

the South and the North in sector i expressed in the same currency. This condition states that

effective low-skill wage in the South must be sufficiently lower than in the North, so that some

firms in the North still finds it profitable to offshore these tasks abroad amidst all the industrial

policies driven by geoeconomic tension.

The corresponding condition to ensure the existence of the offshoring cutoff in the South is

10



the following:
1 .
(zir)~1 (1 —sp)” TOL}, > 1 2)

where TOL! = % stands for the ratio between the cost of effective high-skill labor in
the South and the North expressed in the same currency. This condition states that effective
high-skill wage in the North must be sufficiently lower than in the South, so that some firms
in the South still finds it profitable to offshore these tasks abroad in the midst of all the trade

barriers. We will set the high-skilled and low-skilled endowment of labor of each country such

that both condition (1) and condition (2) are satisfied.

Exporting

Firms in sector i in the North not only serve their domestic market, but can also choose to serve
the foreign market through exports, as in Ghironi and Melitz (2005). In the North, the firm with
productivity level z produces goods for exporting using domestic low-skilled and high-skilled
labor l%,t (z) and hg(lt(z), generating exporting output y%,t(z) = zZ; [hg(,t (z)} . [lé(,t (z)] B

Profit maximization implies that the price of exports for firm with productivity level z is

P2y = 0T (Wl VT Y ke that ol (2) s the dock ice, ie. i
Px:(z) = 127 ( ) ( ) . Notice that ply (z) is the dock export price, ie. it

1—af ol

does not include Southern import tariff. The profit function is thus given by: d%,t(z) =
1 ix V=6 [ i . fo (ol Y .
3 (T4+173) {pxlt(z) /1 ] VCQ—F (1—0&') (?) , where C/ is aggregate consump-

tion in the South, 7%, is the ad-valorem tariff imposed by South on North exporters’ sales in

sector i. In terms of a firm’s export decisions, a firm will only export if the export profit it earns
is nonnegative. Therefore, the export cutoff for firms is z} , = inf {z\dix (z) > 0}. Firms with
productivity level above the export cutoff ziX,t choose to export whereas firms with productiv-

ity level below zi, , choose to serve the domestic market only.

2.4 Firm Entry

Firm entry in sector i in the North requires an entry cost that is equal to f% effective labor units,

i i\ 1 e
which is equal to % (1?‘:‘“,) (%) units of the Northern consumption basket. Part of the
entry cost is subsidized by Northern government with the rate equal to st.. After paying the
sunk entry cost, each firm is randomly assigned an idiosyncratic productivity z which is drawn

from a Pareto distribution over the interval [zmin, 00), and it stays the same for the firm’s entire

11



operation term. There are N é,t new firms entering the market every period and start producing
in the next period. With all firms including the new entrants being subject to a random death
shock with probability J at the end of every period, the law of motion for the mass of firms is
NZ+1 =(1-9) (N; + Nli:",t)'

All firms in the economy are owned by a mutual fund that invests in new firms, collects
all the profits, and redistributes the surplus back to households via a lump-sum transfer. To
separate firm-entry from household heterogeneity, we assume that mutual fund acts on behalf
of the entire population and therefore uses the stochastic discount factor based on aggregate

consumption B5~f(1 — 6)¥1(C;/C;) ! to discount between period s and t.

Every period, the new entrants in sector i form an expectation of their post-entry firm
value 6%, which is a function of the stochastic discount factor, the probability of exit § and the
expected monopolistic stream of profits di. This yields the expected post-entry value of the

average firm:

5= ) [B1-0)" (E)d

s=t+1
As a result, every period, potential entrants make their decision to enter or not by comparing
the sunk entry cost that they need to pay upfront before entry with the expected profits after

entry. In equilibrium, firm entry takes place until the expected value of the average firm value

; . fi NG E LA S
is equal to the sunk entry cost: 7, = (1 — s} )f—E ( =4 ) (w*- ) , which is (1 — s%) f} times

Zr \1-of ra
the cost of effective labor.
The surplus of the mutual fund is redistributed back to the households via a lump-sum

transfer:

I (H + L) = Nf'd}' + Nf-dy — NE,off — NEof

2.5 Averages

For a given sector i, the model is isomorphic to a framework with three representative firms
in the North: one produces both tasks domestically, another offshores the low-skilled task and
only produces the high-skilled task in the North (both serving the domestic market), and a

third produces both tasks domestically and engages in exporting.
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Average Productivities, Prices and Profits

Firms’ productivities are drawn from the Pareto distribution over the interval [Zmin, ©0), where
the common distribution is G(z) with density g(z). Every period in the North, there are N, ,
firms whose idiosyncratic productivities are below the offshoring cutoff zpyin < z; < zl{,,t that
produce both tasks domestically; and there are N{,lt firms with productivity levels above the
cutoff zi > zi,’t that choose to offshore. The average productivity of domestically producing

firms is Z, , whereas that of offshoring firms is 2!, ,. The average productivity levels follow as:

1 1
-1 -1

y 1 1

Zpt = G(ZZVJ/Z;: 7g(2)dz| gy, = 1_G(Zl>/zoo 2" 1g(z)dz

Vi, v

As the Pareto distribution of the productivity has a p.d.f. g(z) = kzk . /z"*1 and c.d.f. G(z) =
1 — (Zmin/ z)k, the average productivity levels z"D’t and Zl‘},i can both be expressed as functions
of the offshoring productivity cutoff zﬁ/,t:

(Zi/t)kf(efl) _ F=(6-1) =

min

si si
Zp,t = VZminZy ¢ s 2y = VZyy

(Zl\‘/,t)k - Zi(nin

1 . o N1/k
where v = [%] ‘ 1, k > 0 — 1, and the cutoff is zlw = Zmin (N;/N",/J .The average

6-1)
1/k
productivity of exporting firms are: ZX ¢ = VZmin (N /N t)

, , S\ 1-0
The average price index for sector i in the North is as follows: (y})!= = N Dt (ﬁlD,t) +

Ny, (94)
tenas 1 = (pH /yH)1" (pE/4L)7". The total profits of firms in sector i in the North is Nid| =

. S\ 1-0
+ Ny, (( 1+ 17 M)ﬁé}‘/t> . The aggregate price index in the North can be writ-

Nb,tcf’b,t + N%/,tdﬁi/,t + Né(,ﬁé(,t' The linkages between the average profit of offshoring and that

of domestically producing both tasks are:

. 0—1 1— i . i
= _ k ZlV,t = N 0—1 fl Qt 11* o w;h* o
VP k—(0-1) \ £, bET k—(0-1)Vzr —txi ol

From the above relationships, it can be noted that the average profit of offshoring firms is

higher than that of domestically producing firms because firms above the productivity cutoff
self-select into offshoring. Exploiting the property that the firm at the productivity cutoff ziX’t

obtains zero profits from exporting in sector i, the average profits from exports in the North

13



can be expressed as:

i f—-1 fx wt e wih ’
XET,—0-1)2Z \1—ad o

2.6 Other Equilibrium Conditions

Labor Market Clearing

For sector i in the North, denote i;lé),t as the amount of high-skilled labor used by the represen-
tative domestically producing firms that serves the domestic market, /iy ; as that used by the
representative offshoring firms, and fx ; by the representative exporter. The high-skilled labor

market clearing condition for sector i in the North is:

i

. 1—
i i i i ix i fi fi i SV a'wyf '
H} = Np 4hip  + Ni gl + Ny 4l + Ny G i + NEtZ +NXtZ +NVtZ m
The Northern high-skilled labor in sector i is used for production by domestically producing
firms (serving either the domestic or export market), Northern offshoring firms and Southern
offshoring firms?, as well as for sunk entry cost, fixed exporting cost and fixed offshoring cost

activities.

Similarly, the low-skilled labor marketing clearing condition for sector i in the North is:

' . o f f i fi* 1—uci)wih o
Lj = Np b ¢ + Nig T + (Nm F 4Ny, 7 + Ny, (ool

The Northern low-skilled labor in sector i is used for production only by domestically pro-
ducing firms, as well as for sunk entry cost, fixed exporting cost and fixed offshoring cost

activities.

Bond Market Clearing

Since we do not allow bond trading across the border, each country is in financial autarky.
This implies that the total number of bonds in each country are in zero net supply: B +

B! + Bf" + BH =0, Bf"* + Bff!* 4 B'* 4+ BH* = 0.

“The amount of high-skilled labor used by the representative Southern offshoring firm is fl§§ tT{,* taking into
account of the iceberg offshoring cost i
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Government Budget Constraint

The Northern government keeps a balanced budget for each period:

NN ’Y fi =i
Ti Nz* p-z* <1+ ) t Ct Nl E ( t > < t‘ )
i:%L IMAVX P Xt ( TIMm lpt IIJt EtZ 1 —

i -0 ; ; 1—af N
) ) [ iC il ih
—spNp, pD{t 7 . < o i) <wt1> =T(H+L)
\wi ) iz, \1—a :

which states that the total tax from the ad valorem tariff, minus the sum of entry subsidy and

production subsidy, for both sectors, must equal to the total transfer to the households in each

period.

Balance of International Payments

The balance of international payments (expressed in units of the Northern consumption bas-
ket) requires that the trade balance equals the net aggregate fixed offshoring cost across the

sectors:

1—a 1—a

o) zl* - wih* o 1 wil - wlt'h o'
TB; = Ni, fi : . — Ny V= | —— —
t l-:;’L v, th Z* 1 — af o V,ifV Zt 1— IXZ ol

where the trade balance, TB;, is given by the value of regular exports and the value of off-

shoring exports of high-skilled tasks minus the value of offshoring imports of low-skilled tasks

and the value of regular imports across both sectors:

~i —0
o p
TB: = 2 NS(,tPIX,t <( +T ) ) ’y Ct Qt+NVtw;thtTV
1 —_—

t t

Offshoring exports
Regular exports

* % ~Ik 1 10 B
— Ny} Iy T, Qr — N % 4 ((1 + Tim) Xt) ” —C
P ¥

Regular imports

Offshoring imports
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Model Summary

Taken altogether, we have 163 equations for 163 endogenous variables: (i) 38 sector-specific
variables, C{*, C!, Bi", B, Ti", T}, V{", V!, H], Li, H ,, L%, w!, wi", 3, N}, NL,, N, Ni, ,,

i iAo oA A i i
Ny 1 Wi Pp s Oy pr Px i A d thr dx ¢ ZD t va ZVt' ZX t hD 1% hvw hXt' lD tr th’ ZX ¢ and

their Southern counterparts; (ii) 5 country-specific variables, T, Iy, 14, gh

, &L and equivalent
variables for the South; (iii) the real exchange rate Q;. A full summary of the model equations

is in Table 3.

3 Model Calibration and Solution

We calibrate the model’s deterministic steady state to quarterly data, with a set of parameters
calibrated inside the model using a simulated method of moments procedure. We also fix
several parameters outside the model, with a view towards giving clean identification and
lowering the computational burden of the iterative calibration procedure. The list of parameter
values is given in Table 1, while the fit of the model to the data moments are given in Table
2. In total, we have over 40 parameters to discipline and 163 equations involved in the model

solution.
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Parameter Meaning Value Source/target
B discount factor 0.9900 Ghironi and Melitz (2005)
¥ (inverse) intertemporal elasticity 1.0000 logarithmic utility
1 bond adjustment cost 0.5000 normalization
s retirement rate 0.0050 Lechthaler and Mileva (2021)
YH weight of skill intensive good in consumption  0.6000 Lechthaler and Mileva (2021)
Un mean preference shock skilled -18.558 whh = 0.94
U mean preference shock unskilled -19.221 wH! = 1.00
, mean preference shock skilled -16.369 whh* =1.18
U mean preference shock unskilled -16.752 whh =0.75
oy variance preference shock skilled 1.0000 normalization
0 variance preference shock skilled 1.0000 o
H high skilled labor endowment North 0.3916 endogenous labor demand H North
L low skilled labor endowment North 0.5967 endogenous labor demand L North
H* high skilled labor endowment South 0.2348 endogenous labor demand H South
L* low skilled labor endowment South 0.9996 endogenous labor demand L South
0 elasticity of substitution between varieties 3.8000 Ghironi and Melitz (2005)
k shape parameter of productivity distribution ~ 3.4000 Ghironi and Melitz (2005)
Zmin lower bound of productivity 1.0000 normalization
) exogenous firm exit shock 0.0250 Ghironi and Melitz (2005)
o skill intensity in production H sector 0.4500 Lechthaler and Mileva (2021)
al skill intensity in production L sector 0.3200 Lechthaler and Mileva (2021)
V4 steady state aggregate productivity 1.0000 normalization
{7 persistence of TFP process 0.9000 Ghironi and Melitz (2005)
¢ persistence of policy process 0.5600 Barattieri, Cacciatore and Ghironi (2021)

L fixed cost of offshoring in North L sector 0.0200 fraction of Northern L offshorers

~ fixed cost of exporting in North L sector 0.0100 fraction of Northern L exporters

L sunk entry cost in North L sector 0.1866 wh =0.75

7 fixed cost of offshoring in North H sector 0.0220 fraction of Northern H offshorers

4 fixed cost of exporting in North H sector 0.0050 fraction of Northern H exporters

H sunk entry cost in North H sector 0.2471 whh = 1.25

b fixed cost of offshoring in South L sector 0.0130 fraction of Southern L offshorers

L fixed cost of exporting in South L sector 0.0050 fraction of Southern L exporters

L sunk entry cost in South L sector 0.3812 wH* = 0.56

H fixed cost of offshoring in South H sector 0.0200 fraction of Southern H offshorers

Hx fixed cost of exporting in South H sector 0.0120 fraction of Southern H exporters

H sunk entry cost in South H sector 0.2559 whh* = 1.56
T melting-iceberg trade cost 1.0000 no steady state friction
M import tariff 0.0000 no steady state intervention
v iceberg friction on offshoring 1.0000 no steady state intervention
SE entry subsidy 0.0000 no steady state intervention
Sp domestic production subsidy 0.0000 no steady state intervention

Table 1. Benchmark calibration

We now explain the parameter choices fixed outside the model. Standard parameters taken

from the literature include the discount factor f = 0.99, a value consistent with low real interest

rates in recent years and a unit coefficient of relative risk aversion ¢. We normalise the bond

market adjustment cost to 7 = 0.5, giving a derivative term in households” Euler equations of

one. We take several parameters relating to the two sector industry structure from Lechthaler

and Mileva (2021). Namely, we take the relatively low per quarter retirement rate of s = 0.005,

the fraction of the H good in households’ consumption baskets of vy = 0.6 and the skill
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intensities for each industry in production of ak = 0.32 and aff = 0.45. We take the elasticity of
substitution and productivity distribution shape parameters from Ghironi and Melitz (2005),
with values of § = 3.8 and k = 3.4, respectively. We take an exogenous firm exit rate of 6 =
0.025, with the aim of matching economy-wide annual exit rates around 10%. We normalise
the lower bound of productivity z,,;,, and steady state TFP level Z to unity. We assume zero
interventions for policy instruments and the physical variable trade cost in the steady state.
We model the policy interventions as being transitory, with AR(1) processes and persistence

parameter of 0.6 taken from Barattieri, Cacciatore and Ghironi (2021).

We now detail the parameter values calibrated inside the model. Given the size of the
model, we leverage several free parameters to increase precision and stability of the steady
state solution. The model contains 8 different wage rates, we fix these to loosely match com-
parative advantage patterns across the U.S. and China. Specifically, we fix the low skilled
wage in the North H sector (w!!!) to unity and then take 25% increments relative to that value
to set wages in other sectors and abroad. For instance, we set the corresponding wage in the
South (w!"*) to be 0.75 and the high skilled wage in the same sector in the North (w!™") to be
1.25. We then absorb the free entry conditions for the two sectors in each country (4 condi-
tions) by treating the sunk entry costs as free parameters (4 objects: £, fH, f1*, fI*). The fixed
wages imply endogenous levels of labor demand of each skill class, for each sector in the two
economies (8 objects). We then treat the steady state labor supply for each skill class in each
country (4 objects: H, L, H*, L*), as well as the mean for the preference shock distributions (4
objects: iy, iy, 1, 1}) as free parameters to match the implied endogenous labour demands.”
Endogenous choices and objects are then of course flexible along the transition after a shock.
Note that the implied endowments of labor give that the North is relatively abundant in the
high skill class (H/L = 0.66 > 0.24 = H*/L*) and that the South has a larger workforce in the
absolute sense (H + L =099 < 1.24 = H* + L*).

Moment Data Model ‘ Moment Data Model

Fraction offshorers North L~ 0.5400  0.8226 | Fraction offshorers South L ~ 0.5400 1.2966
Fraction exporters North L~ 9.0000  7.2956 | Fraction exporters South L~ 9.0000  9.9107
Fraction offshorers North H 0.5400 1.1799 | Fraction offshorers South H 0.5400  0.5687
Fraction exporters North H ~ 9.0000  9.8594 | Fraction exporters South H  9.0000  6.0965

Table 2. Fit of model to the data. All moments are expressed as percentages after multiplication
by 100.

SWe specify the preference shock distributions for the households to be normal. The variance of each distribu-
tion is normalized to unity.
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Finally, we calibrate the fixed costs of exporting and offshoring in each country and sector
(8 parameters) internally with simulated method of moments so that the model can replicate
data facts on the firm distribution. Specifically, we match a 9% export participation rate and
a 0.5% offshoring participation rate in each country/sector (data moments taken from Zlate
(2016)). A higher fixed cost serves to increase the equilibrium cutoff productivity, above which
firms select into a particular status of operation. As such, lower data moments would gener-
ally necessitate higher fixed cost values. Although these moments are informative regarding
the parameters we calibrate internally, note that the general equilibrium nature of the model
means the moment matching exercise must be done for all parameters simultaneously. That is
— all parameters affect all implied model moments jointly. Note that the differences in skill in-
tensities across the sectors, as well as differences in wages across countries, give that the values
of these fixed cost parameters, as well as the implied model moments, can vary quite substan-
tially. We then solve for the transition after a policy shock using local approximation methods.

We give more details regarding the exact solution algorithm of the model in Appendix B.

4 Industrial Policy Wars

Here we present the results of the numerical simulations. These exercises are designed such
that the world economy starts out in the (calibrated) deterministic steady state at time t =
0. We then consider temporary 1% shocks to each of the 8 policy instruments in the world
separately, where after the shock, the instrument gradually returns back to steady state, in
accordance with its specified AR(1) process. We assume that each instrument is applied to
both sectors in the economy for the country in question. Note that, since our solution method
is a local perturbation, one can infer the effects of policy wars with multiple instruments levied
at once as affecting variables additively. Figures 1-4 give the impulse responses of variables

for all the different shocks from the North.°

To gauge how each type of household is affected differently across policies over time, we
present their welfare metrics in Figures 5 and 6, in consumption equivalent variation, for vary-
ing time horizons after the shocks. Specifically, for a chosen time horizon T, we compute the

cumulative utility level for each household type over the period t = 0 to t = T, in the absence

®In the interest of space, we present all the impulse responses of variables for all the different shocks from the
South in the Appendix A, Figures 7-10.
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of the policy shock. Then we compute the cumulative welfare over the same period, in the

presence of the shock. We then quantify the difference between these objects using consump-

tion equivalents (denoted v for sector i worker and skill class #).”
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Figure 1. Impulse responses of North variables to 1% of individual industrial policy shocks in
the North. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).

4.1 Tariff War

A unilateral increase in the Northern import tariff makes the imported Southern varieties more
costly to the Northern households, thus reducing their demand for imports. This gives a rise
in the export cutoff (z£/*,z5*) and a drop in the number of exporters in both sectors in the

South (N#*, NL*). At the same time, the real exchange rate (Q) appreciates (fall) in response

’E.g. consider sector i workers that are highly skilled and a time horizon T. We first find the steady state
cumulative welfare u! (T) = EIZ:O B*log(C™")H where notice that neither C nor H' have time subscripts. Then
we compute cumulative welfare after the shock ull'(T) = ZI{:O B log(C};h)H;; and find consumption equivalent
welfare differences as v (T) = exp ((utr(T) —uss(T))/ Ti_ ﬁk) — 1, which will clearly be a function of the time

horizon T.
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Figure 2. Impulse responses of North variables to 1% of individual industrial policy shocks in
the North. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).

to the decline in the demand for Southern varieties, which makes the Northern exporters less

competitive, thus leading to a rise in the export cutoff (z§,z%) and a drop in the number of

exporters in both sectors (N¥, NL) in the North.
p X Vx

The appreciation of real exchange rates also results in a drop in the terms of labor for high-
skilled in both sectors (TOL!!, TOLL), which implies the cost of offshoring high-skilled tasks
to the North for Southern offshoring firms increases. This hence drives a rise in the offshoring
cutoffs (z1*, zL*) and a drop in the offshoring firms in both sectors (N#*, N5*) in the South. At
the same time, although higher tariffs raises the cost of importing low-skilled task from the
South, its impact was dominated by the appreciation of real exchange rates (which implies a
lower terms of labor for low-skilled in both sectors ,TOLH, TOLF). This subsequently causes
a drop in the offshoring cutoffs (z{],z}) and a rise in the number of offshoring firms in both

sectors (N{!, N%) in the North.

The drop in Southern offshoring firms implies the demand for Northern high-skill labor
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Figure 3. Impulse responses of South variables to 1% of individual industrial policy shocks in
the North. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).

decreases in both sectors, giving downward pressure to high-skill wages (w", w''), with the
effect in the skill-intensive sector being more pronounced. Meanwhile, as stated in Bernard
et al. (2007), an increase in trade barrier shrinks the production of the comparative advantage
good (H) and generates a reduction in the high-skilled wages. These two forces jointly results
in the drop of high-skilled wages in the North. Taken together, this implies the value of a high-
skill worker will be higher in the low-skill intensive sector (VL increases more than V"),
therefore a decline in the high-skill labor supply in sector H (H goes down) and a rise in the

high-skill labor supply in sector L (H. goes up).

As for the low-skilled workers in the North, the presence of tariff shrinks the production
of the high-skill intensive sector and expands the production of the low-skill intensive sector
(since imported goods from the South are becoming more expensive). This implies the relative
demand for the low-skill labor increases and the low-skilled workers wage should increase.

This is indeed true for low-skill workers over time (w"! and w!! eventually all go up). How-

22



0 5 (Q) (VH)L*) ~ (VHI*)
oo 0.04 0
0 e .02
00 ‘ 0.1
-0.02 0 2
-0.5 -0.2
0 10 20 0 10 20 0 10 20 0 10 20
(v x10° ™) (™) x103 @)
5 — 35
0 E\E—E’E}
2 W
4
0 10 20
0.1 )
0 -
-0.1
0 10 20
(ToT*)
1
0.5
0
0 10 20 0 10 20 0 10 20 0 10 20
| —e— 7721 shock —A— 7y shock $p ShoCk s 517 shock |

Figure 4. Impulse responses of South variables to 1% of individual industrial policy shocks in
the North. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).

ever, on impact, the low-skilled worker in the comparative disadvantage sector (w"') will suffer
a loss. This implies a rise of low-skill labor in the high-skill intensive sector (H" goes up) and

a decline of low-skill labor in the low-skill intensive sector (L' goes down).

Distributional Effects. We infer the welfare effects of the Northern tariff by looking at the
first sub-figure in Figures 5 and 6, on the Northern and Southern households, respectively.
For all instruments and households, welfare has roughly converged to the lifetime welfare
effect after ten years (40 quarters). In the long-run, all 4 types of Northern households stand to
benefit from the Northern tariff. Low skilled workers in the H sector stand to benefit at all time
horizons, realizing a 0.05% increase in consumption on impact and peaking at around 0.11%
after 2 years. Workers in the L sector, of both skill types, take around one year to achieve a
net positive welfare effect of the tariff. High skilled workers in the H sector take much longer
to see gains — around ten years. Notice that the Southern households, of all types, follow

roughly the same lifetime welfare trajectory, both qualitatively and quantitatively; all realize
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Figure 5. Northern consumption equivalent variation

lifetime welfare losses. We infer the effects of the Southern tariff on welfare by looking at the
sub-figure in the first column of the second row for each figure. The Southern tariff has a
similar effect on the Northern households — all trajectories converge to around 0.02% welfare
losses. Finally, while the effect of the Southern tariff on Southern households offers a great

deal of heterogeneity, notice that all Southern households stand to benefit at all time horizons.

4.2 Production Subsidy War

A unilateral increase in the Northern subsidy makes producing domestically a more profitable
option for Northern firms. The cutoffs for exports (z}},z},) and offshoring rise in both sectors
(z1, zL), implying a drop in the number of exporters (N4, N%) and offshoring firms (N{{, Nf;) in
both sectors. In this sense, production subsidy indeed causes the firms in the North to reshore
their production. At the same time, the production subsidy benefits incumbents at the cost of

entrants — we see a drop in firm entry in both sectors in the North (N g , NLE).

More domestic production implies the demand for both high-skilled and low-skilled labor,
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Figure 6. Southern consumption equivalent variation

which drives up the wages (th, whl gl w”) and consumption (CHh, cH! cLr CLl) in both
sectors, with the largest increase among the low-skilled workers. The rise in wages makes
the Northern exporters less competitive, hence a rise in the export cutoff (z},z%) and a drop
in the number of exporters in both sectors (N¥, N%). North’s reshoring reduces the demand
for low-skilled labor in the South, hence a drop in the respective wages (w!*, w"™). In the
low-skill intensive sector, the low-skill labor now needs to be absorbed by domestic firms, this
drives up the marginal product of high-skill labor and hence the high-skill wage (w!"**). The
rise in high-skill wage dominates the drop in low-skill wage in sector L in the South, causing

the number of exporters to drop in that sector (N5).

Due to the reshoring of production, the majority of the low-skill tasks will be absorbed by
the North’s low-skill labor, primarily in the comparative advantage sector (H) since this sector
is bigger. The increasing wage and the expansion of domestic production cause more workers
to reallocate to this sector (both H and L go up) and reallocate away from the comparative
disadvantage sector (both H: and L' go down). Interestingly, this seemingly protectionist

policy ends up expanding the sector that has a comparative advantage, a feature one typically
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gets following trade liberalization (as in Bernard et al., 2007).

Distributional Effects. For all types of households, the Northern production subsidy gives
a surge in welfare in the short-run, which converges to slightly positive lifetime welfare effects
after around 3 years. The spillover effect on the Southern households is much more hetero-
geneous. On impact, lower incentive for Northern firms to offshore production drives a drop
in all Southern utility levels. However, after in the second year after implementation, high
skilled Southern households in the L sector stand to realize a positive net welfare effect for the
remainder of the simulation. Prior to the Northern subsidy, Northern multinationals would
drive-up the price of low-skilled labor in the South, lowering production of Southern firms at
the intensive margin. The subsidy disincentizes these effects, driving Southern firms to substi-
tute towards local high skilled labor. The remaining Southern households stand to lose, with
the largest effect being on the low skilled labour in the L sector. In contrast, not all Southern
households benefit from the Southern production subsidy. After around two years, low skilled
labor in the L sector start to suffer in welfare terms, while low skilled labor in the H sector start

to lose after 3 years.

4.3 Decoupling/Fragmentation

If the North leverages offshoring friction to decouple from the South, this makes it more costly
for the Northern firms to offshore low-skill tasks to the South. Consequently, it increases the
offshoring cutoff (z{}l , ze) and reduces the number of offshoring firms in both sectors (N{}l , N‘L/).
As the Northern firms reshore their low-skill tasks, it increases the demand for low-skill work-
ers and gives an upward pressure on the low-skilled wages in the North. However, here we

observe a uniform drop in wages across all types of households (w™", w™!, w!, w!t).

This can be rationalized by the findings in Grossman and Rossi-Hansberg (2008). They
argue that in a large economy with offshoring in a Heckscher-Ohlin setting where countries are
incompletely specialized, a reduction in offshoring cost does not always hurt the low-skilled
workers in the North. If the demand for goods is inelastic and/or the import-competing and
export sectors are not very different in their factor intensities, responses of wages to the relative
price can be large and it can even dominate the productivity-enhancing effect. This will then
result in a drop in the low-skilled wages in the North. In our case, we have an increase in the

offshoring friction and the demand for goods is elastic due to consumers” CES preferences. It
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then must be the case that the productivity-enhancing effect (i.e. that the low-skill wage in the
South is sufficiently cheap) dominates the relative price effect, causing the wages of all types

of workers to drop in this case.

Since decoupling hurts firms’ prospective profits from offshoring and exports, it depresses
firm entry in both sectors (NE, N£). The reduction in firm entry gradually translates into a
smaller number of firms in both sectors (NH, NL). Over time, as the low-skill tasks being
absorbed more intensively in North’s comparative advantage sector, this eventually makes the
value of working in that sector higher for both types of workers (VA" > VI VHL ~ ylLly
hence we observe both types of workers relocate toward skill-intensive sector (both H and

LH go up).

Distributional Effects. Completely at odds with policy rhetoric, the Northern offshoring
instrument works to the detriment of all types of Northern households, while coming at the
benefit of some of those in the South. Northern low skilled workers in both sectors suffer less
than high skilled, both in the short and the long run, given the substitution of Northern firms
towards local labor. Due to the low fraction of offshorers in the calibration, the Northern firms
that cease offshoring with this friction are highly productive. The contraction in Southern
low skilled wages in their absence gives short-run losses, which dissipate to a roughly zero
lifetime effect for those in the H sector, but remain negative for those in the L. In contrast,
the high skilled Southern workers in both sectors gain, given a strong entry effect induced
in the Southern H sector and stronger export participation across the board. The Northern
welfare effects of the Southern instrument are the mirror image, given the reversed direction
of offshoring. Differently though, the Southern high skilled workers realize welfare gains in

both sectors in the long-run, while those in the H sector gain along the entire transition path.

4.4 Entry Subsidy War

If the North unilaterally increases its entry subsidy, this immediately encourages firm en-
try in both sectors (N, NL) and gradually leads to a larger number of firms in both sectors
(N, NL). In order to finance firm entry, consumption declines across all types of households
(CHh, cH! cLh CU). At the same time, firm entry also drives up the labor demand for low-
skilled workers in both sectors (w!, w!'), which in turn causes an appreciation of both TOL{I

and TOL}. The appreciation makes it more profitable for Northern firms to offshore low-skill
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tasks to the South, hence we see a drop in the offshoring cutoff (z{f , zﬁ) and a rise in the number

of offshoring firms in both sectors (N{/, N&).

The rise in wages makes the exporters in the North less competitive, which implies a rise
in the export cutoff (zg, zL) and a drop in the number of exporters in both sectors (N}Ig, Ngg).
While the drop in the wages in the South (wHh*, wHl* lh* wl*) tends to make the Southern
exporters more competitive, which implies a rise in the Southern exporters and a drop in the
export cutoffs in both sectors. However, the reduction in Northern consumption in the high-
skill intensive has the opposite effects and dominates. As such, we see a drop in the number

of exporters in the skill-intensive sector (N2*) and a rise in the export cutoff (z}*).

The value of a high-skill worker in the high-skill intensive sector rises less than that of a
high-skill worker in the low-skill intensive sector (VL > vHRY This implies that the low-skill
intensive sector becomes more attractive for the high-skill worker, hence we see a rise in H".
Similarly, the value of a low-skill worker in the high-skill intensive sector is higher than that of
a low-skill worker in the low-skill intensive sector (VH! > V), suggesting low-skill workers
will gradually relocate to the high-skill intensive sector (LY goes up). Overall, although entry
subsidies spur firm entry and expand the size of production, it might weaken North’s country’s
comparative advantage if there are too many high-skill workers leaving the high-skill intensive
sector (H goes down) and/or too few low-skill workers leaving the low-skill intensive sector

(LL goes down).

Distributional Effects. The Northern entry subsidy gives quite different welfare inferences
for the Northern households, when comparing the transition with the long-run. All Northern
workers suffer in the short-run, as consumption drops in favor of saving, to facilitate the cre-
ation of new firms. Welfare drops on impact by between 0.4% and 0.5% for all Northern house-
holds in consumption equivalents, when compared with the steady state. Low skilled workers
employed by H firms realize welfare gains within two years of the policy reform, given the sec-
tor’s relatively stronger entry response. The remaining Northern worker classes follow similar
welfare trajectories, with very slightly positive effects materializing after around six years. The
Southern workers all suffer from the North subsidy, with high skilled workers in the L sector

suffering the most. The effects of the Southern entry subsidy are similar qualitatively.
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5 Conclusion

In this paper, we investigate the distributional effects of various industrial policy wars in a
dynamic general equilibrium model with two-countries, two-sectors and two skill classes of
labor. The model endogenizes offshoring in a framework with Heckscher-Ohlin type of com-
parative advantage and firm heterogeneity. Households of workers are also heterogeneous and
divided-up across both sectors and skill classes. This setup allows us to embed four industrial
policy instruments-import tariff, barrier to offshoring, production subsidy and entry subsidy-
and study how they may have heterogeneous welfare implications for different workers and

how these effects vary over time.

We find different industrial policy shocks generate different transmission channels in our
model. When interacting with firms” dynamic decisions of export and offshoring, together
with households” decision to relocate across sectors, could alter a country’s comparative ad-
vantage over time. We quantify the effect of these policies on the dynamics of the distribution
and behavior of heterogeneous households. Political rhetoric has often alluded to the idea
these policies can be leveraged as tools to protect marginalized workers. We find that, while
this can be true at least at some point along the economy’s transition, it can take time for the
befits to accrue. In a similar fashion, large costs to non-marginalized workers in the short-run

can often dissipate when increasing the welfare horizon.

Our framework can be easily modified in several ways. For example, by introducing nomi-
nal rigidities into our framework, one can investigate what are the distributional consequences
of monetary policy amid the ongoing wave of deglobalization. Incorporating more realistic as-
set market features will enable us to explore the impact of industrial policy war on financial
markets and capital flows. In addition, there are many more countries in the world besides
the North and South in our framework. An extension toward a three-country model can shed
important insights for the rest of the world when big nations are in rivalry with each other.
Exploration of these issues will contribute valuable insights to ongoing discussions on geoeco-

nomic tensions, and their effects on the global economy.
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APPENDIX

A Additional Figures and Tables

Table 3. Model Equations

Sector-specific equations

Euler equation, bonds

Average firm value

Free entry condition

Law of motions, firms

Price index, sector

Households budget constraints

Bond cost reimbursement

Sector profits
Number of firms, sector
Offshoring profit links

Export profit links

Average productivity

Offshoring cutoff

Average prices

Average profits
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The above equations constitute a system of 36 sector-specific equations for sector i = H, L,
9 country-specific equations for each country, and 1 equation for the balance of payments. So

altogether, we have 163 equations for 163 endogenous variables.

Table 4. Asymmetric Equations for the South
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Table 4 consists the asymmetric conditions for the South; the rest of the conditions for the

South are symmetric.

36



Ll) (le)

0
0.2
0.4y
0 10 20
L H
(vh) 02 W)
0.02
0 0

, (CHZ)
0 .
0.2 -0.2
04 -0.4
J 7
0 10 20 0 10 20 0 10 20 0 10 20
| —e— 77y shock —A— 7y shock 5] shock sl 57, shock |

Figure 7. Impulse responses of North variables to 1% of individual industrial policy shocks in
the South. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).
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Figure 8. Impulse responses of North variables to 1% of individual industrial policy shocks in
the South. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).
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Figure 9. Impulse responses of South variables to 1% of individual industrial policy shocks in
the South. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).
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Figure 10. Impulse responses of South variables to 1% of individual industrial policy shocks
in the South. The policy instrument is presented as absolute percentage points, while all other
variables are presented as percentage deviations from the initial steady state (all after multi-
plication by 100).

40



B Solution Methods

Computation of the steady state uses an iterative algorithm, broken down into parts given an

initial set of conjectures.® We guess for three aggregate objects — the real exchange rate Q and

the aggregate demand shifters for each country, given as

Denote the vector of aggregate conjectures as ‘_I}O = (Qo, Co, C}) where the 0 subscripts denote

starting guesses. Given this vector and the parameter values in Table 1, we use the following

C = LLcLl + LHcHl + HLCHI + HHcHh

C* = LL*cLl* + LH*cHl* + HL*cHl* +HH*cHh*

algorithm.

7

Solve for the vector of equilibrium cutoffs Z = (z}, zk, zI1, 21, 2L ZLx ZHx ZH+)

Find the vector of average productivity levels Z = (Zﬁ, Z%, Z‘P,I, Zg , Zé*, Zg“(*, Z{,I *, Zg*

Find the vector over average prices

p = (PD, v, Px D, OV %P1 PV P% 0D Py Px)-

Find the vector of average profits
j— (db, db, dy, dl, g, gt dle dLs glr ghx ghs gisy
Find the labour demand schedules for the high and low skill classes

L L 7L 7H ;H 7H 7Lx 7,Lx 7 Lx jHx 7;Hx 7 H
h/hV/thhh /hV/hX/hh*/h >k/h */hh */hv*/hx*)
7 _ (7L 7L FL JH 7H H L+ JLx JLx 3Hx JHx JHx
7= (BL, 7L, 7 7H H 7H jLx Le plx pHx pHx jHx)
L ~H Lx 5H*)

Find the value of entry in each sector: 7= (6%, 5,0

Set the sunk costs of entry so that the free entry conditions hold, given 3 implied.

8This approach is standard in models of firm dynamics, (e.g. see Spencer (2022)).
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10.

11.

12.

13.

14.

Find the equilibrium firm masses N = (NL, NH, NL*, N"*) that make the definitions of
the relative prices hold ¢, !, p'*, pH* given g and the distribution of firms implied by

Zand Z.

and N.

~u

Find aggregates that correspond to objects Z, Z, d, i,

Set the endowments of labour supply H, L, H*, L* to be equal to the equilibrium aggre-

gate labor demand, which comes from the aggregation step.
Find the lump sum taxes/transfers that come from the government budget constraints.

Find the equilibrium level of demand for each household type
C' — (CLI CHZ CLh CHh CL[* CHl* CLh* CHh*)

using the endowments of labor supply, taxes/transfers from the government and aggre-
gate objects. Calculate the worker value functions for each sector and skill class. Find
worker’s preference cutoffs (z—:l el el sh*). Given these objects and the assumed normal
distribution on preference shocks, find the mean parameters for the distributions that

make the labor market clearing conditions hold.

Find the following metrics of distance

A° = |BOP|
A€ =|Cy—C|
At = |C; — C*|

where BOP denotes the balance of payments condition and C and C* are the levels of

aggregate consumption implied C and (3).

Update the guesses inside vector ¥ in accordance with A9, A€ and A®*. Return to the

initial step and repeat until convergence.
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