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Abstract

Contract enforcement and, more generally, the business environment play an im-
portant role in a world where producers of final goods need to source inputs from
other suppliers. Weak institutions create uncertainty over the provision of interme-
diate goods demanded by final producers. Firms adapt the organization of their
production to the local institutional environment. Compared to other models, we
allow heterogeneous producers to choose their sector of production and we study
how trade affects the relocation of final producers and resources across sectors. The
quality of institutions and the ex-ante distribution of productivity determine the
endogenous organization of firms and, in turn, the sector in which each final pro-
ducer specializes. The best producers are shown to be relatively better at producing
more complex goods and choose to specialize in the most complex sectors. We study
how trade liberalization leads to asymmetric effects on the allocation of intermedi-
ate suppliers across final producers and across industries, as well as on aggregate
productivity and welfare, when countries differ in institutional quality. Consistent
with results in the literature, the model finds a positive effect of trade liberalization
on aggregate productivity in the country with good institutions. On the other hand,
it unveils a negative effect in the country with weak institutions. This asymmetric
effect is larger when the difference in institutions is higher. In addition a large dif-
ference leads consumers from the country with good institutions that benefit from
more varieties to lose in terms of purchasing power and aggregate utility.
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1 Introduction

The reallocation of resources across firms and sectors is a key factor for the economic
development of a country. Theoretical papers such as Melitz (2003) and Bernard et
al. (2007) and empirical studies such as Pavenik (2002) and Trefler (2004) have shown
that trade liberalization has a positive effect on aggregate productivity and it induces
the reallocation of resources towards the most productive firms.! Some recent papers,
however, provide evidence that these benefits depend on the existence of other non-trade
distortions (see for example Freund and Bolaky (2008), Chang et al. (2009) and DeJong
and Ripoll (2006)). These distortions, such low regulatory quality, financial constraints, or
poor legal and political institutions, particularly affect developing countries and hamper

their development.

In this paper, we develop a new channel that leads to distinctive results in terms of ag-
gregate productivity and welfare. We propose a novel mechanism in which institutional
distortions adversely affect the gains from trade. In particular the degree of difference in
institutional quality between countries leads them to different specializations and creates
asymmetric effects on productivity and welfare. This channel helps explaining how insti-
tutional distortions prevent countries, especially those with poor institutions, to benefit

from the gains of trade described in the literature.

This paper focuses on differences in business-related institutions, such as contract en-
forcement, as an important source of comparative advantage (Levchenko (2007), Nunn
(2007), Costinot (2009)). In our model, institutional obstacles to doing business affect
the firms’ choice of production, e.g. which good to produce and the organization of its
production. At the country level, the quality of institutions affects how resources are allo-
cated and used across sectors and therefore, at an international level, triggers the pattern
of comparative advantage. In particular, countries with better institutions specialize in
the production of more complex goods, while countries with weaker institutions specialize

in simple industries.

Our theoretical framework delivers two key predictions on the effects of trade liberalization

on aggregate productivity and welfare.

First, while it confirms a positive effect of trade on aggregate productivity in the country
with good institutions, it unveils a negative effect in the country with weaker institutions,
especially when the difference in institutions is very high and trade mainly happens across
industries. This prediction results from the reallocation of resources triggered by both
the specialization of a country and the endogenous production choices of firms. In fact,

after liberalization, resources are reallocated from the comparative disadvantaged sector

!See also the detailed discussion that can be found in Harrison and Rodriguez-Clare (2010).



towards the comparative advantaged one. In addition, since the most productive firms
always choose to produce the more complex good, in the country with good institutions
resources are attracted by more productive firms and aggregate productivity goes up.
The opposite happens in the country with weak institutions: the most productive firms,
being in the comparative disadvantaged sector, release resources that are then absorbed
by less productive firms. As a consequence of the expansion of the simple sector, new
unproductive firms might even start producing. The country with weak institutions would
thus see its resources be reallocated to the simple sector where less productive firms
operate. This is part of the novel mechanism of our paper. Finally, the asymmetric effect
on aggregate productivity is stronger and leads to a decline in aggregate productivity
when the institutional difference between the countries, and thus the forces behind the

reallocation of resources, are larger.

The second prediction has to do with how trade liberalization affects welfare through
prices. In our model, a large difference in institutions is shown to increase the aggregate
price and decrease consumers’ welfare in the country with good institutions. The intuition
is the following. In a monopolistic framework, consumers value diversity and consume
all available goods. After trade liberalization, consumers from the country with good
institutions have now access to and consume varieties produced in the other country.
Since the other country has weaker institutions, the marginal costs of firms producing in
this country are relatively higher and therefore their goods are relatively more expensive.
In addition, when the gap in the quality of institutions between the trading partners is

particularly high, the adverse effect of trade on prices and thus on welfare is amplified.

The new results of our paper are achieved thanks to the introduction of two novelties in
the theoretical framework, namely the firm’s organization that reflect how heterogeneous
producers adapt to their local institutional environment and the endogenous choice of
the sector by final producers. As to the first novelty, while relying on Costinot (2009)
to model the firm’s level impact of institutions on organization, we introduce firms het-
erogeneity and take into account the impact of institutions on aggregate productivity
through the reallocation of resources. Firms optimally choose their horizontal degree of
fragmentation by dividing the provision of their intermediate inputs among different sup-
pliers.? The key trade-off comes from the gains and the costs of specialization. The gains
are due to a fixed learning cost for each intermediate inputs to be supplied, and the costs
from the probability that a supplier does not provide its subset of intermediate inputs.
This probability ultimately depends on institutions in the form of contract enforcement.
Better contract enforcement implies a higher probability that the supplier provides the

intermediate inputs. This trade-off defines a marginal cost of production that depends on

%In a different set up, also Conconi et al. (2012) examine how trade liberalization affects the organi-
zational structure of firms.



the productivity of each producer, the complexity of the good and the quality of contract

enforcement.

Second, we build an original framework in which final producers endogenously choose their
sector. Our approach differs from Bernard et al. (2007) where firms only decide whether
to produce or not given the sector. In our model, producers choose their sector depending
on their marginal cost of production and the aggregate prices. The marginal cost of pro-
duction in a sector is a function of the idiosyncratic productivity of each producer and the
quality of contract enforcement that determines its endogenous organization. Aggregate
prices instead depend on the role of institutions in determining comparative advantage.
In line with Costinot (2009) we show that the country with the best institutions has a
comparative advantage in the complex industry whose outputs require a high number of
intermediates. In this framework, the most productive firms are shown to always choose to
produce the complex good for all level of contract enforcement. In contrast with Bernard
et al. (2007) who find positive effects of trade on aggregate productivity for all possible
cases, our model shows that introducing this endogenous choice might lead countries with

weak institutions to lose in terms of productivity and welfare from trade liberalization.

The outline of the paper is as follows. In Section 2 we describe some stylized facts on
the linkages between trade and productivity. Section 3 first details the equilibrium in
autarky and the optimal organization of the firms. Then it studies the effect of trade
openness with a focus on the free-trade case. Furthermore, we discuss here the extension
of a costly trade equilibrium and show that it delivers similar qualitative results. Section

4 concludes.

2 'Trade and productivity: new stylized facts

Some recent works have provided evidence that benefits from trade depend on the exis-
tence and the degree of other non-trade distortions and the feasibility of removing them.
For example, Freund and Bolaky (2008) show that business regulation is an important
complementary policy to trade liberalization. Their empirical analysis show that in coun-
tries with low barriers to entry there is a positive relationship between openness to trade
and growth whereas in regulated economies the relationship is negative. Chang et al.
(2009) provide evidence that, in addition to barriers to entry, also infrastructure develop-
ment and labor market flexibility are crucial to enhance the growth effects of openness. 3
Our paper adds to this literature by constructing a framework in which business related

institutions are crucial in the determination of gains from trade.

3DeJong and Ripoll (2006) find a positive relationship between tariffs and growth rates for the world’s
poorest countries, but a negative relationship for rich countries.



We explore how trade can affect economic performance and growth through its direct
effect on productivity. Our model predicts that opening to trade can adversely affect the
aggregate productivity in a country with weak institutions. Evidence of this negative effect
of trade can be found in two recent papers and the case study illustrated below. Lu (2010)
embeds the one-sector Melitz (2003) model into a comparative advantage framework and
shows that in sectors where China has a comparative advantage, Chinese exporters were
on average less productive than firms serving only the domestic market. Using Chinese
data, Fan et al. (2011) show that the number of exporters and the share of exporting

revenues are positively correlated with tariff in sectors with a comparative disadvantage.

A recent liberalization episode among Commonwealth of Independent States (CIS) coun-
tries represents a good example of how institutional quality affects the gains from trade
liberalization. The idea of a free trade area among CIS the emerged already right after
the break up of the Soviet Union in 1991. Twenty years later, in October 2011, Rus-
sia, Ukraine, Belarus, Kazakhstan, Kyrgyzstan, Tajikistan, Moldova and Armenia signed
a Treaty on a Free Trade Area between members of the Commonwealth of Indepen-
dent States (CIS-FTA). The agreement was enforced starting from September 2012. The
CIS-FTA simplified the network of trade relationship between CIS by replacing existing
bilateral and multilateral trade agreements and effectively eliminated export and import

duties on a host of goods.*

Export data from COMTRADE in figure 1 show that ex-Soviet countries are well inte-
grated among each other: a part from Russia, between one fifth and more than half of the
exports of CIS is directed towards other countries in the group. Moreover, figure 1 shows
that intra-CIS exports increased for almost all countries in the period 2012-2013 after
the entry into force of the CIS-FTA. The CIS-FTA thus represents a liberalization event
that we can use to analyze the effects across industries of an increase in trade. Finally,
the figure shows that countries like Armenia and Kyrgyzstan export mainly simple goods
such as food and wearing apparel whereas Belarus and Russia export complex goods such
as refined petroleum products and chemicals to other CIS countries.® The quality of

institutions is a potential source of this pattern of specialization.

4Exemptions are included in the agreement but they will ultimately be phased out.
Simple (complex) industries are industry with complexity below (above) the median. Details about
the complexity of industries are reported in Appendix A.



Figure 1: Average exports between CIS, 2010-2013
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The historical experience and data from the World Bank suggest that business-friendly
institutions are likely to be an important issue in CIS. The Doing Business database
provides information about the quality of business related institutions for all countries in
the World. Table 1 shows the quality of contract enforcement in the countries involved in
the CIS-FTA.5 Among this sample of countries, Belarus has the best contract enforcement
whereas Armenia lacks behind all other CIS.”

Measures of productivity for Armenia, Belarus, Kazakhstan, Kyrgyzstan, Moldova, Russia
and Ukraine at the industry level (2 digits ISIC Rev. 3.) before and after the CIS-FTA can
be constructed using the firm level data available in the World Bank Enterprise Survey.
Details about the dataset and the construction of productivity are provided in Appendix
A. We can then determine if changes in exports or comparative advantage are positively

related to changes in productivity in these countries during a liberalization episode.

Armenia and Kyrgyzstan, the countries with the lowest level of contract enforcement
among CIS, experienced a decrease in average aggregate productivity after 2012.%8 More-
over, a more disaggregated analysis shows that, in the period under consideration, Arme-

nia experienced an increase in revealed comparative advantage in manufacturing of food

6As defined in the dataset, contract enforcement assesses the efficiency of the judicial system by
following the evolution of a commercial sale dispute over the quality of goods and tracking the time,
cost and number of procedures involved from the moment the plaintiff files the lawsuit until payment is
received. For additional details, see the Doing Business web page http://www.doingbusiness.org/

"The average and median levels of contract enforcement in the World in the period 2010-2013 are 60
and 60.4 respectively. The variance of the variable is 164.1 in the sample of all countries, and 55.9 in the
CIS sample.

8In our data, also Moldova, Russia and Belarus present lower aggregate productivity in 2012 and
2013 with respect to 2008 and 2009 while Ukraine and Kazakhstan have higher aggregate productivity.



Table 1: Average contract enforcement in CIS,
2010-2013

Country AVG contract enforcement DTF

Armenia 55.35
Belarus 79.90
Kazakhstan 68.02
Kyrgyzstan 64.63
Moldova 74.78
Russia 76.11
Tajikistan 67.76
Ukraine 67.19

Note: Averages over the period 2010-2013 of distances to
the frontier of contract enforcement are reported. Higher
values correspond to better institutions.

and beverages, a simple industry, but the average productivity in that industry decreased
sharply.” A negative relationships between improvements in comparative advantage and
declines in productivity can be found in manufacturing of textiles, another simple sector,
in Kyrgyzstan. In Ukraine too, increases in comparative advantage in manufacturing of
food and beverages and non-metallic mineral products have been accompanied by de-

creases in productivity. 10

The examples of Armenia and Kyrgyzstan reported above are not definitive evidence of
negative effects of trade in countries with weak institutions and we are not claiming any
causal relationship. However, this simple empirical evidence suggests that the positive
selection of firms triggered by trade liberalization is complex and depends on additional

factors such as the quality of institutions.

9Revealed comparative advantage is calculated using the Balassa index, Balassa (1965).

10A weak negative correlation between changes in RCA and changes in TFP in countries with weak
institutions can also be found in a wider sample of countries. We also run a simple OLS regression using
data from all countries surveyed from the World Bank. Controlling for country-industry variables such
as the share of imports of an industry in a country and the country share of world imports in an industry,
time-, country-, and industry-fixed effects, the correlation between changes in RCA and changes in TFP
is positive but not significant. However, the coefficient of an interaction term between changes in RCA
and a dummy equal to one for weak institutions suggests that there is a negative significant correlation
between the two variables in countries with weak institutions.



3 The model

3.1 The economic environment

We consider two countries indexed by k € {H, F'} that have similar economic structures.
Each country has two sectors, S and A, producing differentiated goods under monopolistic
competition and a numeraire sector, X, producing a homogenous good under perfect
competition''. S and A produce respectively simple and advanced goods. The production
of simple goods is characterized by a lower degree of complexity (properly defined later).
Each country has a population of L workers and there is no mobility of workers across
countries. Every worker is endowed with a fixed number of hours A. We first describe in

detail the economic structure in country H.

3.1.1 Demand
We assume Cobb-Douglas utility across sectors and CES across varieties:
U =S8 A% XX
where S and A are the standard aggregate consumption levels for simple and advanced
goods defined as
1 s

S:= f o(w) 7 dw and A = [ o(w) % dw with o > 1.
weNS weQA

Q) stands for the set of available varieties for each sector with i € {S, A}. We assume

ax,ag,as >0 and ax + ag+ay =1.

3.1.2 Supply: Final Firms and Suppliers

Simple and advanced goods have to be produced according to their degree of complexity,
which is the size of the continuum of intermediate goods required for the final production.
The production of a simple good requires fewer intermediate goods than the production of
an advanced good. We denote by z? the size of this continuum for i € {S, A}, with 29 < z4.

For the sake of clarity we explicitly distinguish between final and intermediate goods, the

HThe presence of the numeraire allows us to pin down the wage level and to focus on the price effects
of trade liberalisation. The homogeneous numeraire good is produced under perfect competition. One
unit of X requires one unit of labor to be produced, so that the wage in the numeraire sector is w = 1. At
the equilibrium, within country labor mobility makes sure that the wage w; is the same for the sectors
i € {S,A}. For the rest of the paper we denote w the wage for all the sectors and we will focus our
discussion on the the two sectors S and A.



former being the ones entering the consumption bundle. Moreover, we call final firms (or
simply firms) the producers of the simple and advanced final goods. Intermediate goods

instead are provided by suppliers (properly defined later).

For each sector, the problem of a final firm is to efficiently organize the production of all
the intermediate goods across suppliers. We assume that a final firm is characterized by an
exogenous, idiosyncratic level of productivity ¢. The productivity of the final firm affects
the productivity of its suppliers as well as the way suppliers are organized to produce the
final good!?. The parameter ¢ is distributed according to a probability density function
g on the support (0,+00). We denote with G the associated cumulative distribution
function. We posit that g is the same for the two countries. Given productivity ¢, a final
firm will choose whether to produce and in which sector to do so. Contrary to most of
the models with multi-sectors economies and a monopolistic competition (e.g. Bernard et
al. (2007)), in our framework the final firms choose in which sectors to produce and are

not ex-ante affiliated to one sector.

For simplicity, we assume that one supplier consists of one worker endowed with h working
hours. For each intermediate good, the supplier has to first spend time learning how to
produce it. Then, actual production happens through a linear technology. The produc-
tivity of a supplier depends on the productivity of the final firm. Consider a supplier that
has to provide a certain number of intermediate goods for a final firm with a productivity
@. For each intermediate good the supplier needs é hours to learn how to produce it and
é hours for the actual production of one unit of it. The higher the productivity of the

final firm, the more productive to learn and to produce a supplier becomes.

Denote with Y(¢) the number of final good’s units u that a final firm with productivity ¢
plans to produce. The number of hours [ necessary to learn and produce one intermediate
good for the production of Y(¢) units of the final variety are given by the following

expression:
1 1
l:= f —du+ — (3.1)

Y(p) © 2

The learning cost of one intermediate good and the marginal productivity of a supplier

in a final firm with productivity ¢ are the same across sectors.

Final firms produce under monopolistic competition and face a fixed production cost
f>0. We assume that all the sector-specific intermediate goods have to be provided in

order to produce one unit of any final variety!3.

12\We can consider this productivity level as a final firm-specific knowledge or as the ability of its
manager.
13This is analogous to the O-ring theory by Kremer (1993).



3.1.3 Firms’ Organization and Institutions

Our modeling strategy for the organization of the final firms follows closely the theoretical
structure introduced by Costinot (2009).

Let us consider a final firm with productivity ¢ in sector 7. Each unit of the final good
that the firm wants to produce requires one unit of each intermediate good in [0, z¢].
The final firm has to choose the number of its suppliers - we posit that suppliers cannot
produce intermediates for more than one final firm - and, most importantly, it has to
allocate the provision of intermediate goods across them. The final firm pays a wage w to
each chosen supplier, irrespectively of the actual provision of the intermediate goods. It
can be shown that the final firm optimally partitions the interval [0, z¢] into N identical
ranges of intermediate goods and assigns each range to a different supplier. Moreover, it
optimally assigns the same range to the same supplier across as many units of final goods
as it takes to deplete the supplier’s endowment of hours'4. As a result, the suppliers
chosen by the final firm are divided into groups of size N. Each member of a group is
specialised in 2!/ N intermediate goods: it spends z!/ N hours in learning how to produce

them, and the remaining h — 2¢/ Ny hours of its endowment in producing them.

We crucially assume that the suppliers’ activity can be hampered by institutional obstacles
such as corrupted bureaucracies, unexpected taxation or violation of property rights!.
The quality of institutions, therefore, determines the probability with which every single
supplier is able to fulfill the provision of intermediates it has been assigned to. Formally,

we define a successful provision indicator for a given supplier as

1 with probability e

1 3.2
0 with probability 1 —e™? (3:2)

I(supply) = {
where 6 > 0 captures the quality of institutions. When I(supply) = 0 the supplier fails the
provision of all the intermediate goods it was responsible for. As a consequence, the final
firm is not able to produce those units of the final good, which the supplier’s provision
was intended to contribute to. Low values of 6 are associated with low probabilities of
successful provision and therefore represent weak institutional frameworks. For 6 going to
+00 instead, the probability of successful provision tends to 1, minimizing the uncertainty

in the production process of the final firm.

The optimal organization of a final firm coincides with the optimal choice of N, the

size of the suppliers’ group producing intermediates for each unit of final good or, in

4 Qur framework takes as given many important intermediate results of the Cosinot theoretical struc-
ture. We provide a fully micro funded application in Appendix B.

15A complementary assumption would be the existence of imperfect contract enforcement. In this
environment a supplier is able, with a certain probability, to shirk on the provision of intermediates that
was assigned to it by a final firm.
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other words, the degree of fragmentation of intermediates’ provision across suppliers. The
trade-off behind this optimal decision is intuitive: on the one hand, a higher fragmentation
allows the final firm to leave its suppliers with a greater amount of hours for the actual
production of intermediates (each supplier is specialized in a smaller range of intermediates
and therefore has to allocate less hours into learning). On the other hand, a higher degree
of fragmentation enhances uncertainty in the production process of the final firm: a
single supplier failing its provision compromises the production of units of final goods,

independently on the provision of all the other members of its group.

In our model, institutions affect the organization of the final firms and their frontier
of production. Moreover, the quality of institutions is the only parameter that differs
across the two countries. If the two countries trade among each other, institutional
heterogeneity is the source of comparative advantage and therefore it creates potential
trade opportunities. Before turning to the analysis of trade regimes, we present our

modelling framework and derive results for a country in autarky.

3.2 Equilibrium under autarky
3.2.1 The consumers’ problem

We apply the two-stage budget procedure using the aggregate income R and the aggregate

price indexes
pi- [[ Q,p(w)l—odw] Y Vie (S, A)

The Cobb-Douglas specification implies fixed expenditure shares for the two sectors:
PSS = agR and PAA = a4R. In order to get rid of any demand side effects in de-
termining the comparative advantage under free trade we assume ag = a4 = (1 -ax)/2.16
We denote by « this parameter. In addition we take R as the aggregate income net of
the expenditure for the numeraire good X, R = (1 - «a)R. For every sector, consumption

across varieties is given by the following equations:

(3.3)

() = { S[p(w)/PS]_U if we s
A[p(w)/PA]_U if weA

3.2.2 The firms’ problem: optimal organization

The final firm chooses how to organize its production through the allocation of the

intermediate-good production among the suppliers. The optimal organization strategy

6Krugman (1980) shows how the country with higher internal demand for a sector will develop a
comparative advantage in the production of the sector specific varieties.

11



is a number of suppliers denoted by N (called degree of fragmentation) associated to an

optimal allocation of intermediate goods for each supplier.

First, we denote by y(y) the expected production given the initial plan of production
Y () that is produced in case of no uncertainty. Given that all suppliers have the same
probability to fail intermediates’ provision, the expected production of the final firm is
given by:

y(p) =P(I = 1)N(‘P) du (3.4)
ueY (¢)

with N(¢) the number of suppliers in a team of a final firm with productivity ¢. P(I =
1)N() defines the probability that all the suppliers successfully provide their range of
intermediate goods such that the final good can be produced. Supplier level probabilities
of failed provision are multiplied by each other because the final good is produced only if

all the intermediate goods required to its production are supplied.

We can derive the production technology of a final firm of productivity ¢ in the sector
with complexity z € {z°, 24} of a country with institutions 6 and determine its optimal
organization N*(y,z,6). Given the total mass S of suppliers working in in the final firm,

its maximization problem can be written as!”

NP a
max. pe 6;S(h—w—N)—w(S+f) (3.5)

The optimal organization - or degree of fragmentation - of the final firm is given in the

following

Proposition 1 (Degree of fragmentation) The optimal number of suppliers for a final
firm with productivity ¢ n the sector with complexity z in a country with institutions 0

1S8:

N*(p,2,0) = i(1 /14 49@) (3.6)

z

Proof. See Costinot (2009).

The final good is produced when each of the N suppliers have supplied their range of
intermediate goods. The degree of fragmentation depends upon exogenous parameters as

stated in the following
Observation 1 (Comparative statics) N* decreases in @, increases in z and 0.

This comparative static result tells us that higher productivity, lower complexity or worse

1"The computation is similar to Costinot (2009) and is detailed in the Annex. e~ is the probability

for teams of N suppliers to get all the intermediate goods provided and (h - ]\Z,—w) the number of hours

left for production for each supplier after the learning process.

12



institutions decreases the fragmentation of the production by the final firm. This comes
from the trade-off explained in Costinot (2009) between the gains and costs of fragmen-
tation. The learning cost for each intermediate good creates gains of fragmentation as a
supplier with a smaller interval of goods can be more specialized and produce more. How-
ever the uncertainty in the supply of intermediates due to the poor quality of institutions

creates costs of fragmentation of the final production.

A higher productivity decreases the learning cost per supplier but does not affect the un-
certainty level due to the quality of institutions. The gains of fragmentation are reduced
with a higher productivity and the final firm decreases its optimal degree of fragmen-
tation. Second, a higher degree of complexity for the final good increases the number
of intermediate goods to provide and the hours to be dedicated to the learning process.
The gains of fragmentation increase with a higher degree of complexity and the final firm
expands its optimal degree of fragmentation. Finally, a higher quality of institutions di-
rectly decreases the costs of fragmentation and the final firm increases its optimal degree

of fragmentation. We provide a graphical illustration of the comparative statics result in
Figure 2 and 3.1%
Figure 2: The degree of fragmentation N* for the two sectors S and A in one country
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18The general patterns shown in Figure 2 hold for any level of institutions. The general patterns in
figure 3 hold for any level of complexity.
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Figure 3: The degree of fragmentation N* for two countries with different qualities of
institutions A and A in one sector
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The fragmentation of production directly affects production chains, outsourcing and the
productivity of firms. One example is Fally (2012) that shows that fragmentation weighted
by the value added of each range of intermediates has decreased over the last decades in
the US. The explanation he gives is the increase of services in production that are usually
not so fragmented and are provided close to the customers. Our model provides another
mechanism for which a higher productivity of final firms, a lower complexity of final goods

or a fall in the quality of institutions can also explain this fall of fragmentation.

3.2.3 The firms’ problem: production and sector decision

In this subsection we derive the optimal pricing rule and the profit function for firms of
productivity ¢. We then determine which firms choose to produce and in which sector
they do so. For the rest of the paper we denote by N(¢) the optimal organization of the
final firm of productivity ¢ in sector i € {S, A} in a country with a quality of institutions
0, such that Ni(¢) = N*(p, 2%, 0).

Let us consider a final firm with a productivity level ¢ producing a variety in Q' under
the institutional framework #. The final firm chooses the optimal total mass of suppliers

Si(y) summing up all the suppliers required to produce y, the whole amount of final good:

—.’ ) )_1y (3.7)

Given optimal organization, we define the inverse of the marginal productivity of a final

14



firm’s supplier as!?

, 05 (y)  ~Nwrhe 1 71
Bz @) = —e 0 | X - — 3.8
The maximization problem of the final firm can be written as
max pi(y)y—w[Si(y) +f] (3.9)

For the rest of the paper we set the wage w equal to 1. Following Dixit and Stiglitz (1977)
we posit that the market share of each final firm is small enough in order to be neglected
in the pricing decision of the others. This assumption (supported by the infinite number
of firms in our set up) together with the constant elasticity of substitution gives us the
following expression for the elasticity of demand faced by the final firm:

o-1

. 1
€(p)=€e=—— where p=—— (3.10)
1-p o

The pricing rule is defined by the standard mark-up over the marginal cost:

P(p) - ) (3.11)
The profit function is given by
i ) E Pzp o—1
G ] .12

Let us begin our analysis of the profit function with the following

Observation 2 (Properties of the profit function) Y, Vi wi(p) is continuous and mono-

tonically increasing in ¢. Moreover im0 7 (@) = —f and limy_, ;e m(p) = +00.

The contribution of this paper is to allow final firms to be mobile across sectors. Each final
firm optimally chooses in which sector to produce depending on the expected profits in
each sector given its productivity. Optimal production and sector decision under autarky

is given by the following

Proposition 2 (Production and sector decision) If the autarky equilibrium (properly de-
fined later) exists, (i) there exists one productivity threshold ¢S54 such that w5 (p54) =
74 (p34) > 0; (ii) there exist two productivity thresholds p°S and ¢4 such that w5 (%) = 74(p4) =0

9This level of productivity differs from the initial distribution of productivity parameters ¢ and
results form the optimal strategy of the firm to organize the production depending on the complexity of
the goods.
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and ¢ < @4 (i) a final firm chooses whether and in which sector to produce according

to the following scheme:
- if p < @° with ©°¢ = S, the firm does not produce any good,
- if g e [p?, 1), the firm produces a variety in sector S,
- if ¢ > 54, the firm produces a variety in sector A.

Proof. See Appendix C.

Proposition 2 shows the existence of the two thresholds ¢ and ¢4 from which a firm
can make non negative profits. The threshold ¢ is shown to be the lowest level of
productivity that enables a firm to make non negative profits, we call it the entry threshold
and we drop the S from its superscript. A firm that draws a productivity parameter below
¢ exits the market and never starts producing. The choice threshold 54 is defined as
the productivity level for which a firm is indifferent between producing in one of the two
sectors. We provide a graphical representation of the entry and choice thresholds in Figure

4 where we rely on a simplified representation of the profit functions for the two sectors.

Figure 4: Profits as function of productvity

mA s

Proposition 2 also states that for any quality of institutions, firms in the advanced sector

are more productive than the firms in the simple sector. A firm with a productivity
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between ¢¢ and ¢S4 produces a simple variety, and with a productivity above ¢S4 an
advanced variety. This important result is explained by the fact that the ratio of the
marginal costs 3%(¢)/84(p) is increasing in the productivity. This implies that final
firms are increasingly better at producing a variety in sector A relatively to a variety in
sector S. What matters here is the relative ratio, as more productive firms are always
better (lower marginal costs) to produce a variety in each sector. However more productive

firms are relatively better at producing a variety in sector A.

3.2.4 Aggregation: prices and profits

We define the average marginal costs 3% and (4 in the two sectors which is determined

by the cutoff productivity levels ¢¢ and ¢4 as follows.

oA 1
1

s e . ) ]

e

5= 5 = |

and )

l1-o

BA = BA(SOSA) = [#@S‘ﬂ [OZ (5A(90))1_a9(90)d90]

Calling M the total mass of firms active either in S or in A, we can write the aggregate

price indexes for the two sectors as

pS — (MS)ﬁPS(BS) and  PA = (MA)ﬁpA(BA)'

with M*S = [%]M and M4 = [11__%(20:3)]]\4, denoting respectively the mass of

firms producing a variety of the simple and the advanced goods. Finally, aggregate profits

IT are given by the following expression:

- | E@D —Gle) s 1-G(e%)
=y M[ =) eIy

with 79 and 74 the average profits defined as

@) [T (@)(e)d(e)
G - G(9)] T -G

3.2.5 Timing and free-entry condition

Following Melitz (2003) we model a process of firms’ dynamics. Every period there is
a mass M, of potential entrants. At this stage the potential entrants are identical. In

order to draw a productivity parameter from the distribution g(-) they have to pay a fixed
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entry cost f, thereafter sunk. Once the firm knows its productivity, it decides whether to
engage in production and in which sector to do so. Those decisions are taken anticipating
optimal pricing behavior, which in turn embeds optimal organization determined taking
prices as given.?0 Thus, only the potential new firms with a productivity level higher than
¢ finally enter the production process. Every period will be characterized by a mass M
of active firms which is the sum of the firms active in the two sectors: M = M4+ M%. For
every active firm in every period, there is a positive probability ¢ of exogenous death. At
the beginning of the period a proportion ¢ of the incumbent firms M_; disappears. The
dynamics is given by: M = (1-0)M_1+(1-G(¢®))M.. We will focus on the steady states
of this dynamic process, where M = M_; and [1 - G(¢°)]M. = M. The expected profits
from drawing a productivity level has to be equal to the cost f. of having a draw. From

this we derive the firm entry condition:

v L=G)]

5 = fe (3.13)

with V' the ex-ante utility of the firm over time and 7 the average ex-post profit in the
economy. We use the expressions of the average profits to rewrite the free-entry condition

as a function of the the two thresholds (¢¢ and ¢°4) and other exogenous variables:

V(e o) = IG5 - G {[Egs] - 1)

A SA\ nS¢ . SAyT11-0
-GN HET ] -1 - s
3.2.6 Goods and labor markets

The goods market clearing condition requires that the share of revenues from a sector

equals the share of expenditures into it:

RS = OéSR and RA = O./AR

Suppliers are used to enter the production process as well as to produce. 5S¢ denotes
the total number of suppliers used in the entry process (notice that S¢ is not sector
specific) and S? denotes the number of suppliers used for production in sector i. Given
our simplifying assumption of one worker for each supplier, the total number of suppliers

is equal to the number of workers L. The labor market clearing conditions is thus:

Se+SP=L with SP=55+5%,

20As in Dixit and Stiglitz (1977) we assume that the market shares of the firms are small enough not
to trigger the strategic consideration of the opponents’ pricing behavior.
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3.2.7 Equilibrium

Proposition 3 (Autarky equilibrium) For each country, there exists an autarky equilib-
TIum

{o=, %, P P M* p%* (), p™* ()}

that verifies the optimal behaviour of the consumers and producers, the labor market and

good market conditions.
Proof. See Appendix C.

All the equilibrium endogenous variables can be pinned down from the vector of thresholds
(¢, p54%). See Appendix C (Proof of Proposition 3) for a detailed derivation of the

equilibrium under autarky:.

Observation 3 (Institutions under autarky) Under the autarky equilibrium, (i) the entry

SAx decrease in the quality of institutions; (ii) the marginal

and choice thresholds ¢¢* and ¢
costs at both thresholds B35(p®*) and BA(p54*) decrease in the quality of institutions;
(111) the average numbers of suppliers per team NS and N4, i.e. the average degrees of

fragmentation, decrease in the quality of institutions.

Better institutions decrease the cost of production by reducing the uncertainty with which
suppliers provide their range of intermediate goods. As a consequence, better institutions
reduce the marginal production cost and allow firms with a low exogenous productivity to
start producing (entry threshold decreasing in ). A change in 6 affects also the marginal
cost 49(+). Following an increase in the quality of institutions, the worst producing firm
has a lower exogenous productivity but also a lower marginal cost. The same happens for
the worst firm producing in the advanced sector. Finally, we define the average degree of

fragmentation in the two sectors by:

1
1-o

1 SA

N7 = N2 o™ = lG(wSA) /). O S“”))l_ag(“”)d*”]

and .

NA = RA(p54) = [% L. (NA(@)l‘“g(so)dgo]M

The average degree of fragmentation in both sectors increase in the quality of institu-
tions. A lower uncertainty about the provision of the intermediate goods leads to higher

equilibrium gains of fragmentation.

Figures 5, 6 and 7 provide a graphical representation of Observation 3 using the results

from a numerical simulation of the equilibrium under autarky?'. The figures plot equilib-

21The parametrisation of our economic framework follows closely the numerical exercise in Bernard
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rium values of respectively the logarithm of the entry and choice thresholds, the marginal
costs at the entry and choice thresholds and the average degrees of fragmentation as

functions of the probability of successful provision P(I=1) = 7.

Figure 5: Entry and choice thresholds ¢ and ¢%4* as functions of institutions P(I = 1)
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Figure 6: Marginal costs at the productivity thresholds (8%(¢®*), 84(p54*)) as functions
of institutions P(I=1)
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et al. (2007): final firms’ productivity is drawn from a Pareto distribution with scale parameter 1 and
shape parameter 3.4; 0 = 3.8, f. =2 and f =0.1. Moreover we fix the hours endowment h = 1, number of
workers L = 100, complexity parameters z° = 10 and z4 = 40.
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Figure 7: Average degrees of fragmentation (NS, N4) as a function of institutions P(I = 1)
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3.3 Equilibrium under free trade

In this section we allow countries to trade varieties of the two goods at no costs. The
extension to costly trade has similar results and it is briefly discussed in section 3.4. We
assume that countries only differ in their institutional qualities and that country H has
better institutions (0 > §F"). This difference creates a comparative advantage in one of the
two sectors. Contrary to a simple Ricardian model with a single firm, the specialization
might not be complete even in the case of no trade costs. Finally we assume that workers

are not mobile across countries.

In the free trade equilibrium consumers of both countries have access to foreign varieties,
ie. Vk Vi, Oy, = Q) +Q", where —k is the trade partner country index. The consumers’
optimization does not change. Turning to firms, we notice that their optimal organization
does not change either. Moreover, the free-trade standard result that all the firms that
produce also export holds within our framework as well?2. We can notice that two final
firms with the same productivity level ¢ in different countries might not have the same
behavior, i.e. the same optimal choice of sector and prices. Given the difference in
institutional qualities, a firm with the productivity level ¢ has a marginal cost 8% (¢) in
country H and f(%.(p) in country F. Given that country H has better institutions, the
marginal cost of a firm with productivity ¢ is lower in country H for any variety in any

of the two sectors.

The outcome of each final firm’s production decision is thus a vector of prices, one for the

domestic market (d) and the other for the export one (x). As a consequence of constant

22This is an implication of consumers’ love of variety and the assumption of no trade costs.
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elasticity of demand across countries and no trade costs, the two pricing rules will be

equal, i.e.
i

Bk(%p)

Pra(®) = Dio () = Pi() = V ki

Given that all firms export with the same price they charge on the domestic market, we

have that the price indexes are equalized across countries:

Pl =P, Vi

Denoting with 7, 4 the £ firm’s revenue from domestic sales, with 7, the firm’s revenue
from exports and with Ry the consumers’ total revenue, we can write the free trade
revenues and profits of a final firm in k£ with productivity ¢ active in sector i respectively

as

i o-1 ; o-1
; ; : Re| By Rl P . R_
R N el B e | IRl B
k.d k,x

()

-f

It is immediate to see that Proposition 2 still holds under free trade. Firms’ sector-

() =

indifference condition defines the choice threshold @74 in both countries. The entry
threshold ¢f is defined as the productivity level that makes profits in the S sector equal
to 0 in country k. The entry and the choice thresholds give the expressions for average
marginal costs which are identical to the autarky ones. Notice that the price aggregates
are instead different from their autarky counterparts: in fact they take into account the

varieties imported from the trading partner and can be written as follows

1

l1-o

P = {Mi[p (B0 + ML [t (5101}

or B )
p,g‘:(M,g)lig%NMfk)lz,ﬂ;k
o s - [Glah) ~Cle)] 2 [1L-Glef)]
M = M, and M =t——rk Zdyy .
* [1-G(¢5)] koA FTTI-Gen)] " (3.14)

Firms’ dynamics is clearly unchanged with respect to autarky. Country k steady state

stability and the firm entry condition are still

[1- G(¢5) Mg = 5,
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and

e - canf[Lga)” -1)s

say1f[ B B2 i 7 (3.15)
_ E \Pk E\Pk _ _
+[1-Gley )]{[ﬁ?(s@f*‘) 55(%)] 1} fe

Goods’ market clearing in country k requires that the expenditure share in each i sector
equalizes the domestic revenue of k-owned firms producing an i variety plus the revenue

made by foreign firms exporting an ¢ variety to k. Mathematically
Finally, labor market condition does not change with respect to autarky. We can now
state the following
Proposition 4 (Free trade equilibrium) The free trade equilibrium is defined through the
vectors

e M P P M T (0), T (0)) for ke {H,F}  (3.16)
that verify the optimal behaviours of the consumers and the firms, the labor market and
good market conditions in each country. The equilibrium under free-trade exists unique.
Proof. See Appendix C.

The first step for the analysis of the free trade equilibrium consists in the derivation of

the pattern of comparative advantage which is given in the following

Proposition 5 (Comparative advantage) Under free trade, the country with better insti-

tutions (H) has a comparative advantage in producing varieties in the advanced sector
(A).

Proof. See Appendix C.

3.3.1 Reallocation of resources

A novelty of our paper is the assumption that final firms are mobile across sectors. In
fact, not only final firms choose whether to produce, but they also decide which good to
produce. The ability of firms to chose their sector introduces a new mechanism through

which resources can be reallocated across firms and sectors.

The reallocation towards more productive firms of resources that were used in autarky
by the least productive firms that exit in free-trade, what we call “Melitz effect”, is the

only channel for the reallocation of resources in papers such as Melitz (2003) and Bernard
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et al. (2007). In Melitz (2003) resources are limited and reallocated towards better firms
and so aggregate productivity increases. In Bernard et al. (2007) resources are reallocated
within and across industries. In each sector, firms choose whether to produce but do not
choose their sector. The “Melitz effect” takes place in both sectors, and is magnified in

the sector with the comparative advantage.

What allows us to have different results with respect to Bernard et al. (2007) is the
assumption that the free-entry condition is not a condition per sector but a condition for
the whole economy.?? In our model, new export opportunities do not necessarily lead to

a higher entry threshold.

The reallocation of resources depends on whether firms exit or enter the production process
compared to autarky, which in turns crucially depends on which good the active final firms
choose to produce. In general, if the free trade equilibrium entry threshold increases with
respect to autarky, resources are reallocated to more productive firms, the so-called “Melitz
effect”. A decrease in the equilibrium entry threshold instead leads to a decrease in the

whole aggregate productivity and this is what we call an “anti Melitz effect”.

The sector choice introduces another dimension to the analysis of the effects of trade
on productivity, both at the sector and at the aggregate level. The comparative advan-
tage dynamics, through changes in the relative price, drives the choice of sector. If the
equilibrium choice threshold decreases, firms that were producing in the simple sector in
autarky now produce in the advanced sector and resources are reallocated from the simple
to the advanced sector. We start looking at the advanced sector, where the effect of trade
on productivity depends solely on the movements of the choice threshold. This effect is

described in the following

Proposition 6 (Aggregate productivity in A) The free trade aggregate productivity in
the advanced sector (A) decreases in the country with the comparative advantage in the

advanced sector, and increases in the other country compared to autarky.
Proof. See Appendix C.

We provide a graphical representation of Proposition 6 in Figure 8 and Figure 9.

Figure 8: Change in thresholds for the country with good institutions
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23The free-entry condition is the expression that drives the results in Melitz (2003) and Bernard et
al. (2007). This condition requires the average profit to be equal to the entry cost. The intuition of the
result is that higher profit opportunities due to exports lead to a higher entry threshold that reduces the
average price in equilibrium.
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Figure 9: Change in thresholds for the country with poor institutions
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The result from Proposition 6 is driven by the choice of firms to produce in one of the two
sectors. This choice depends on the comparative advantage of the country. The country
with the good institutions has a comparative advantage in the advanced sector and the
relative price of the advanced good increases. Firms that were previously producing in
the simple sector decide to produce in the advanced sector and get higher profits, and
firms with lower productivity ¢ thus enters the advanced sector. In the other country, the
opposite happens and some firms that were previously producing in the advanced sector
decide to produce in the simple sector. Firms with higher productivity ¢ thus decides to

produce in the simple sector.

What are the implications of this result for the productivity in the simple sectors and,
most importantly, for the aggregate productivity of the two countries? Due to the com-
plexity of our modelling framework we are not able to derive an analytical answer to this
question and we need to rely upon a numerical simulation of the equilibrium. Nevertheless,

Proposition 6 reveals a mechanism that will guide our economic intuition.

Consider country H with good intitutions. The pattern of comparative advantage attracts
the final firms into the advanced sector and therefore there are firms that would have
produced the simple goods under autarky but produce the advanced goods under free
trade. Ceteris paribus, higher complexity of the good calls for higher ‘consumption’
of resources (higher fragmentation of production). Moreover, final firms in this bigger
advanced sector benefit from the highest export opportunities, this again calls for higher
‘consumption’ of resources. Given inter industry reallocation of final producers, the final
firms above the free trade entry threshold are consuming more resources than what they
would have done under autarky. This mechanisms suggests that the resources available
for the firms below the free trade choice threshold could be less than what they would
have been under autarky. There are other general equilibrium mechanisms that affect the
movement of the entry threshold and that we are not able to capture analytically, but the
result in Proposition 6 are consistent with an increase in the entry threshold for country

H or, in other words, with a “Melitz effect”.

When instead the pattern of comparative advantage attracts firms into the simple sector
(in the country with weak institutions), free trade has the opposite effects on resources
allocation. On the one hand, all final firms can export and this calls for a higher con-

sumption of resources. On the other hand, the pattern of comparative advantage is such

25



that under free trade there are firms that would have produced an advanced variety under
autarky but produce a simple one under free trade. The reduced complexity decreases
the degree of fragmentation and, ceteris paribus, the consumption of resources. Those
two effects on total resources consumption have opposite sign. In the case of country F,
the result in Proposition 6 suggests an ambiguous movement of the entry threshold, or in

other words, a possible “anti-Melitz effect”.

3.3.2 Numerical analysis of the Free-Trade Equilibrium

Due to the analytical complexity of the model it is not possible to explicitly characterize
the key components of the tree-trade Equilibrium. We thus turn to a parametric version
of the equilibrium. This exercise has two purposes. First, it allows us to get additional
results in terms of aggregate productivity and welfare. Second, it enables us to assess the
role of institutional proximity on production, sector choices, and trade. The parametriza-
tion of the equilibrium follows the numerical exercise in Bernard et al. (2007), and we
check our main results for a large range of complexity and institutional parameters®. For

the following exercise, we assume that country H has the best institutions (87 > 6%).

Relative prices

Result 1 The gap between the autarky relative prices and the free-trade relative price

decreases in the institutional proximaity.

This result is an illustration of the comparative advantage dynamics and its effect on
relative price convergence. Figure 10 shows the equilibrium relative price P¥/P4 as a
function of the ratio 05 /0F which we interpret as an indicator of institutional prozimity?>.
Institutional heterogeneity is a source of comparative advantage and the country with
the best institutions develops a comparative advantage in the advanced sector. Figure 10
shows that the difference between the autarky relative prices in the two countries decreases
with the institutional proximity. The middle line represents the free-trade relative price.
For large gaps between the autarky relative price and the free-trade price, more firms
change sectors. In country H, the relative price of the advanced good increases so more
firms choose to produce the advanced good whereas in country F' the relative price of the

simple good increases so more firms choose to produce the simple good.

Aggregate productivity

24 A1l the details of our parametrization are reported in Appendix D.

25Variation in O /0F is obtained fixing O and letting 6y increase. By construction, our measure
of institutional proximity is also a function of the parameter 6 and therefore has to be interpreted as
conditional on the fixed value of 6y that we choose for our numerical exercise.
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Figure 10: Relative price P%/P4
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Proposition 6 only gives results for the aggregate productivity in the advanced sector.
Our parametrization delivers numerical results for changes in the two thresholds, the
entry and the choice, and for changes in aggregate productivity in the two sectors going
from autarky to free-trade. The left diagram of Figure 11 plots on the vertical axis the
entry ratio, defined as the entry threshold under autarky over the entry threshold under
free trade (¢°(Aut)/p*(FT)), for both countries. The right diagram instead shows the
choice ratio, defined as the ratio between the choice threshold under autarky and the
choice threshold under free trade (@34(Aut)/p A(FT)).

Result 2 In the country with the best institutions, and the comparative advantage in the
advanced sector, the aggregate productivity in the advanced sector (A) decreases but the

whole aggregate productivity increases.

In the country with good institutions, for any level of institutional proximity, the free-trade
entry threshold, the level of productivity below which firms in F' decide not to produce,
increases. This is consistent with the pro-competitive effect of trade liberalization from
Melitz (2003) and Bernard et al. (2007). Export opportunities and the reallocation of firms
across sectors increase the average profit. Indeed country H has a comparative advantage
in sector A, more firms decide to produce in sector A and the aggregate productivity
of sector A decreases (Proposition 6). This implies that the aggregate price of sector A

increases and the profits of the new firms in this sector as well as the profits of the previous
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Productivity Aut/FT Ratio

Figure 12: Aggregate productivity (Autarky/Free Trade ratio)
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Figure 11: Entry and choice ratio
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ones increase. Using the free-entry condition, profits of firms in sector S decrease at the
equilibrium. In the free trade equilibrium, the least productive firms do not produce any

more compared to autarky, and the aggregate price of good S decreases.

Result 3 In the country with the worst institutions, and the comparative advantage in
the simple sector, the aggregate productivity in the advanced sector (A) increases but the

whole aggregate productivity decreases (increases) for a low (high) institutional prozimity.

Contrary to country H, there exist institutional parameters for which the entry threshold
decreases, what we denoted “the anti-Melitz effect”. Figure 11 shows that a low institu-
tional proximity leads to a decrease in the entry threshold. In other words, if the quality
of institutions in country F' is too low compared to the quality of institutions in country
H, free-trade decreases the whole aggregate productivity in country £’ but increases the
whole aggregate productivity in country H compared to autarky. The reasoning is simi-
lar to the one for country H. First new export opportunities increase the average profit.
Second country F' has a comparative advantage in sector .S, more firms decide to produce
in sector S and the aggregate productivity of sector A increases (Proposition 6). This
implies that the aggregate price of sector A decreases and the profits of the firms in this
sector decrease. The equilibrium effect on prices in sector S is undetermined and depend
on the institutional proximity. When countries are similar the variation of the relative
price is lower, and fewer firms change sectors. When countries are very different in terms
of institutional quality a lot of firms change sectors, and the average profit in sector A
decreases a lot. If the fall is sharp enough, the equilibrium effect is to get increasing
profits in sector S. This implies a higher aggregate price in sector S and explains why
low-productivity firms start producing. In that case free-trade leads worst firms to start
producing and some resources are reallocated from more productive firms towards these

new firms.
Welfare of Consumers

In a simple Ricardian framework, trade and the comparative advantage dynamics benefit
both countries. Adding heterogeneous firms and reallocations of firms across sectors
challenges this result, and creates cases for which welfare, measured here as the real

consumption wage, decreases in free-trade compared to autarky.26

Result 4 (i) In the country with the best institutions, and the comparative advantage in
the advanced sector, the real wage decreases compared to autarky when the institutional
proximity is low. (ii) In the country with the worst institutions, the real wage always

increases compared to autarky.

First the real wage is the same for both countries in free-trade by construction. Then

26Tn the derivation of these results, we do not take into account the love for diversity of consumers.
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Figure 13: Real Consumption Wage
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Figure 13 shows that the real wage in the country with the worst institutions (country
F) in free-trade is always higher than the real wage in autarky. Consumers in country
F benefit from the opening to trade. The fall in aggregate productivity in country F
is compensated by access to cheap varieties from country H. On the contrary, the real
wage in country H in free-trade is either higher or lower than the real wage in autarky.
It is lower for low institutional proximity values. Thus the fall in aggregate productivity
in country F' directly affects the aggregate price of imports in country H due to the
comparative advantage dynamics and the preference for diversity. When the institutional
proximity is low, the specialization due to comparative advantage is strong and consumers
in country H buy a lot of varieties of good S from country F'. Consumers from country

H do not always benefit from free-trade in terms of real wage.

Result 5 In the country with the worst institutions, the welfare gains in terms of real

wages are always positive but decrease in the institutional prozimity.

Figure 14 shows that the difference between the free-trade real wage and the autarky
real wage decreases in the institutional proximity. When we only focus on real wage, the
welfare impact depends more on the comparative advantage dynamics than on the access
to more varieties. When the institutional proximity is low, the potential gains from the
specialization due to comparative advantage are high (large differences in relative prices)

and country F' benefits a lot from this specialization.
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Figure 14: Free Trade Welfare effect in country H
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One limit to this analysis of the real wage is our assumption of a fixed wage due to the
standard homogeneous good assumption that freezes the wage channel in the free-trade

general equilibrium.
Institutional proximity and industrial composition

A nice feature of our model with institutional heterogeneity and endogenous production
choices is that we can study the impact of institutional convergence on the production
structure of both countries in autarky and free-trade. Figure 15 presents the results of

this comparative statics exercise.

Result 6 In the country with the best institutions, (i) the relative mass of firms in the
advanced sector and the relative production are always higher in free-trade but decrease in
the institutional proximity, (ii) the relative average profit in the advanced sector is lower

in free-trade but the relative total profits are higher.

Result 7 In the country with the worst institutions, (i) the relative mass of firms in the
simple sector and the relative production are always higher in free-trade but decrease in
the institutional proximity, (ii) the relative average profit in the simple sector is lower in

free-trade but the relative total profits are higher.

All results of this section are symmetric for each country depending on their comparative

advantage sector. Figure 15 shows that the sector with the comparative advantage is rel-
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atively the largest in terms of mass of firms, production and total profits. The differences
in the characteristics of sectors are amplified when countries are very different and the
gains from specialization potentially high. The results of the average profits follows from
Proposition 6 that states that the aggregate productivity decreases in sector A in country
H whereas it increases in country F. Thus the relative average profit in sector A increases

in free-trade in country F' but decreases in country H.

When the countries are similar, trade is not driven by specialization due to their com-
parative advantage. Consumers’ love for diversity is the engine of trade and becomes
characterized mainly by intra-industry trade. Figure 16 shows an output-weighted av-
erage of the Grubel Lloyd industry indexes, denoted as WGL?7. Not surprisingly, trade
is driven by specialization when differences between countries are high, and increasingly

becomes intra-industry the higher the institutional proximity between the two countries.

Figure 16: Intra-industry trade
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2"We computed a weighted version of the Grubel-Lloyd index (see Grubel and Lloyd (1975)) as
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where weights are the ratio of incomes Y—’;
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3.4 Costly trade

All the results and simulations above have been assuming that exporting does not require
any additional cost. As an extension, we also derived the main propositions when export-
ing firms have to pay a variable and a fixed costs to export. The results are very similar

to the free trade case with a few caveats.?8

Compared to the free-trade equilibrium, the presence of fixed costs to export imply that
not all the firms export. Therefore, the costly trade equilibrium can be defined similarly
to the free trade equilibrium with the addition of two new thresholds that define the
productivity thresholds for the exporting firms.

The pattern of comparative advantage under costly trade is also the same as in free
trade, i.e. the country with the best (worst) institutions has a comparative advantage
in the advanced (simple) sector. However, the specialization is somewhat more extreme:
the country with a comparative advantage in the advanced sector only exports in the

advanced sector whereas the other country exports in both sectors.

On the other hand, the asymmetric effect of trade on productivity is more nuanced. While
the aggregate productivity in the country with the best institutions increases, the effect
of trade opening on the aggregate productivity in the country with weak institutions is

ambiguous.

4 Conclusions

The empirical trade literature has recently suggested that the benefits of free trade depend
on the existence of other non-trade distortions. We provide a theoretical framework in
which weak institutions create distortions and hamper the creation of gains from trade in

terms of aggregate productivity and welfare.

This is certainly not the first paper that studies the role of institutions in intentional trade.
However we introduce some novelties in the theoretical framework that allow to derive

original implications regarding the effects of trade in countries with weak institutions.

We propose a monopolistic competition model with heterogeneous firms where compara-
tive advantage are determined by the quality of the business environment. Moreover we
allow firms to endogenously choose whether to produce a simple or a complex good, if

any.

28Gince the main results still hold, here we only highlight the differences between free and costly trade.
A formal definition of the equilibrium and the complete derivation of the results is available upon request.
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We first show that most productive firms always choose to produce the more complex good.
This result, together with the pattern of comparative advantage triggered by differences
in institutions, determine the reallocation of resource when moving from autarky to free

trade which ultimately affect the distribution of the gains from trade.

Our paper confirms a positive effect of trade on the aggregate productivity in the country
with good institutions. However the effects of trade in a country lacking in business
friendly institutions can be negative. Moreover, the asymmetric effects are amplified when

the difference in institutions is very high and trade mainly happens across industries.

The complexity of the model prevents us from deriving all the results analytically, thus
we need to rely on numerical simulations. Moreover, we exploit numerical simulations
also for the analysis of the industrial composition of the two countries. Finally, the main

results are shown to be qualitatively the same in costly trade.
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A Data and methodology

Productivity and trade data

In order to construct measures of productivity, we exploit the data from the World Bank
Enterprise Survey. Starting in 2002, the World Bank collects firm level data in its En-
terprise Survey dataset. The Enterprise Survey is a firm-level survey of a representative
sample of an economy’s private sector. The survey covers more than 130 developing and
emerging countries in different years between 2002 and 2014. The survey provides detailed
information about firms’ activity such as sales and other economic variables allowing us
to construct a measure of productivity for each firm. Information about the industry in
which each firm operates is available at the division level (two digits) of the International
Standard Industrial Classification (ISIC Rev. 3).

An additional advantage of the Enterprise Survey is that most of the countries had been
surveyed at least twice, therefore we can look at the evolution of aggregate industry
productivity across time. In particular, all CIS countries except Tajikistan have been
surveyed at least twice by the World Bank. For our purposes we use the 2008 and 2013
surveys for Belarus and Ukraine, 2009 and 2013 for Armenia, Kazakhstan, Kyrgyzstan
and Moldova and 2009 and 2012 for Russia. All these surveys a part from Russia in 2012
fall before or after the year of entry into force of the CIS-FTA.

We construct a measure of firms’ productivity using the methodology outlined in the paper
by Saliola and Seker (2012). Essentially we estimate a firm’s total factor productivity
(TFP) as the residual of a Cobb-Douglas production function with capital, labor and
intermediate goods as factor of production. The regression we run is

log(Y) = B1log(K) + Balog(L) + B3log(I) +§ + € (A.1)

where Y is the output of a firm operating in an industry in a country in a particular year,
K represents firm’s capital, L is labor used by the firm and I are intermediate goods
employed by the firm in the production. The World Bank Enterprise Survey provides
firm level information that can be associated to output and these factor of production. In
particular, output is measured as firms’ sales, capital is the replacement value of machin-
ery, vehicles and equipment, labor is the total compensation of workers including wages,
and intermediate goods are measured as the cost of raw and intermediate materials.

In our baseline regression, we run a pooled regression including all available manufacturing
firms in all available countries.?? In order to control for unobservable variables we include
a set 0 of fixed effects at the country, industry and year level. For each variable in the
regression, we exclude the outliers that are more than three standard deviation away from
the mean value of the country as in Saliola and Seker (2012).

Using simple OLS we estimate equation A.1 and interpret the residuals € as the TFP of
each firm.3® Productivity at the firm level, is then averaged in order to construct the

29The World Bank surveys also services firms. However we restrict our analysis to manufacturing firms
in order to match firm level data with trade data.

30Given the survey design of the data, we use the sampling weights directly provided by the
World Bank. For more information refer to the Methodology page of the Enterprise Survey website:
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average productivity of the available industries in each country.3!

In order to match with firm level data, we retrieve export data at the 2-digits ISIC
Rev. 3 from the UN COMTRADE database. For each industry, country and year we
construct the revealed comparative advantage (RCA) index (Balassa (1965)) considering
only manufacturing goods.3?

Complexity

In order to classify industries according to complexity, we constructed the PRODY index
as defined in Hausmann et al. (2007). The PRODY index gives a sense of the “revealed”
technology content of an industry. We calculated the PRODY index using a sample of 133
countries for which we have consistent and reliable trade and GDP data. Trade data is
from COMTRADE at the 2 digits ISIC Rev.3 level and GDP per capita is from the World
Development Indicators published by the World Bank. Table 2 shows the industries with
the largest and smallest values of the index.33

Table 2: Smallest and largest PRODY values

Product Code ISIC Rev. 3 Product Description Average PRODY
Smallest 19 Tanning And Dressing Of Leather; Manufacture 8637.316
Of Luggage, Handbags, Saddlery, Harness And
Footwear
15 Manufacture Of Food Products And Beverages 9130.748
16 Manufacture Of Tobacco Products 10410.57
10 Manufacture Of Wood And Of Products Of Wood 10411.58
And Cork, Except Furniture; etc.
27 Manufacture Of Basic Metals 12063.41
Largest 32 Manufacture Of Radio, Television And Commu- 23177.29
nication Equipment And Apparatus
30 Manufacture Of Office, Accounting And Comput- 23603.89
ing Machinery
29 Manufacture Of Machinery And Equipment 23785.39
N.E.C.
33 Manufacture Of Medical, Precision And Optical 24530.68
Instruments, Watches And Clocks
23 Manufacture Of Coke, Refined Petroleum Prod- 25920.47

ucts And Nuclear Fuel

http://www.enterprisesurveys.org/methodology

31n order to calculate the average productivity of the industry we weigh each firm using the share of
output of a firm on the total output of the industry in a given year.

32This corresponds to industries from 15 to 40 in the ISIC Rev 3.

33We averaged the PRODY index in 2006, 2007 and 2008. The full list of 2 digit ISIC industries is
available upon request.

39



B Final firms’ organization: a framework for a fully
micro-funded application of Costinot’ theory

Final firms are indexed with the letter j, suppliers with s and intermediate goods with [.
The production of a firm j active in sector i of country k is organized as follows:

- every firm j partitions the sector-specific intermediate goods’ space [0, 2] into N. ;

. . .. ; N .
different product ranges (denote the resulting partition R} = {R] ;},7)), i.e. sets of
intermediate goods whose provision is to be assigned to suppliers;

- the firm selects a subset of suppliers, Lz. c [0, Ly]. We assume that every supplier
can be selected by one firm only. The firm then pays wy, to the supplier irrespectively
of the actual provision of intermediate goods;

- for every selected supplier n € L;'. and for each unit of the final good u € R*, the firm
specifies which range R of intermediate goods - if any - has to be provided by that
particular supplier for the that particular unit of the final good. Formally the firm
designs the mapping

O;() = Ly xR 3 {Rij, Ry ;. 2}
From the mapping O;(-, -) we can identify the units of the final-good-variety produced by

firm j in sector ¢ for which supplier n provides the intermediate good I. Calling the set
of such units U}(n, I) we have that

Ui(n,I) ={ueR* |3t such that [ € R} ; A R} ; € Oi(n,u)}

The successful provision indicator is given by

1
1 with probability e %

1 (B.1)
0 with probability 1 -e %

,i,j(n,l,u) :{

for every n € Ly and for every pair (u, ) such that u € Uj(n,I). S; ;(n,1,u) = 1 means
that supplier n is able to provide the intermediate good I for the production of the ut"
unit of the final good produced by j.

We make the following assumptions:

a supplier that fails the provision of one intermediate good, fails also in the provision
of all the others intermediate goods it was responsible for;

the firm’s organisation applies to all the units of the final good;

the firms cannot assign more than one supplier to one range of intermediate goods;

suppliers do not interact among each others.

From this framework we can replicate the following important results that we take as
given in the body of the paper.

Result Optimal organization implies that each supplier selected by a final firm provides
one and only one range of intermediate goods for every final good?s unit it is re-
sponsible for.
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Result Each final firm optimally allocates the same number of intermediate goods across
ranges.

The proofs of these results consist of the same identical steps of the analogous results in
Costinot (2009) and therefore we omit them here.

C Proofs

Proof of Proposition 2 (i) We need to show that the two sector profit functions cross
each other once and only once, and that this happens for a positive value of profits. In
equilibrium there must be production in both sectors to clear demand. Therefore there
must exist two different productivity values ¢; and ¢, such that 73(¢1) > 74(1) > 0 and
7 (p2) > ™ (p2) > 0. Given observation 2 we just need to check the sign of the second
derivative of the profit functions with respect to productivity. We remove the ¢ index
since our computations hold for both industries.

<0

oy = B Pp 12 —wfB(p) Pp
RS = Ca b1 Bl o) el

( ):_(U 1){(0 2)[ B(@)]J—S[—wﬁl(SO)P,O]a_

[wB(e)]?
Pp 17721 Pp{2[B'(¢)]* - B"(¢) B(p)}
L) | [w)T ]}>0 -

Given that profit functions are both always convex it must be that if they cross they cross
only once.

(ii) Existence in equilibrium of ¢¢ and ¢®4 such that 79(p¢) = 74(pe4) = 0 is a trivial
corollary of Observation 2. We want to prove that ¢ < 4. Assume by contradiction that
©° > 4. Then, ¥V p* > 94 we have that 75(p*) > 74(¢*). Using the profit expression
and after some algebra we get the following

. . BS +
R > 7 ) = > ) ©2)
Analogously, V ¢~ < ¢4 we have that 75(p~) < 74(p~). As before
. - B3
P <ri () = < ) ©3)

Combining the two conditions (C.2) and (C.3) we get

B5(¢™) _ B5(p")
B0 )~ B (©4)
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Defining the function B(y) := gigi)) we can show that B’(¢) > 0. This contradicts

condition (C.4) and completes the proof.

(iii) From (i), (ii) and profit maximisation. m

Proof of Proposition 3
Detailed derivation of the Autarky equilibrium conditions

Average profits as functions of the entry and choice thresholds The average
profits in the two sectors are defined by the following expressions:

s J£7 75 (0)g(0)de
C[G(p5) - G(¢9)]

s S (@)g(e)de
[1-G ()]

We can now derive average profits as functions of the productivity cutoffs:

~ 1-o0
_ S e SA

7 =r3(B%(¢%, %)) = [%] r7(57(#)) (C.5)
or 5 (35) o)

B aag, say ]
P = A B () - [—gﬁz‘;g; PA(BA ()
or rA(GA) ) or rS(pS4)
and
R 3S(0e. oS 7S (e
7T5=7TS(65)=[ﬂ éf(;pf) A ey
<A _ T A(BAY 2 BA(p54) 1_UTA(SDSA)_

We still need an expression for 79(¢¢) and r4(¢%4) to reach our goal. We use the
definitions of ¢ and ©54:

TH(g) =0 = ri(¢) =of
T3(p%) =7 (™) = rH(™) =1 (™)
Moreover, we notice that the revenue ratio of any two firms ¢ and ¢’ in sector ¢ becomes

) ) (o-1)
r(p) [ B(¥)
) ( 5(0) ) (©5)
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Using the revenue ratio (C.6) we can substitute r%(¢%4) with r5(¢)[3%(¢°) /8% (¢54)]7 1.
Rearranging and substituting r9(¢¢) = o f we get

BS (pS4)q1-o
te -]
Eventually we can write average profits as
- 55(¢e, @SA) 10
7TS = f{[W] - 1} (C?)

. BA(p54) 55 (54) 1_0_1
BAe5) B2 (¥°)

Threshold (¢54) The choice threshold ¢%4 is defined as the level of productivity that
makes a final firm indifferent across sectors, i.e. such that

(%) = 7 (™)
which, using the expression for profits, becomes
pPS o-1 PA o-1
e N e
using the aggregate price expressions and substituting the sectoral mass of firms we get
{Bs(soe,cp“)}“‘l [1-G()] {BA(wSA)}”‘l [1-G(¥%)]
B5(p>4) M[G(p%4) = G(e9)] 1 BAe) ) M[1-G(p5)]

and rearranging

SA)

BS(gpe,(pSA)a—l ) [55(@%) ]0_1 BA(SOSA)J—l (
G -G(¢)  LpA(SH)] T-G(p5) 7

The free-entry condition (FE) Given the firms dynamics as described in Melitz
(2003) we derive the firm entry condition:

V= wn - f. (C.8)

with V' being the ex-ante (before the productivity realization) utility of the final firm,
7 the average ex-post profit in the economy and f. the fixed cost that has to be paid
initially to draw a productivity level. Decomposing the aggregate average profits we can
rewrite the LHS of the above equation:

1
LG - GRS+ [1-G(p™))a" | = 1. (C.9)
Using the expressions for average profits (C.7) and (C) in the two sectors we have:
35S (e ,9Ay 1170
g{[wm) -G Hes] -y

3A(, _SA\ pS(,SA\y11-0
Q-] 1)) -

(C.10)
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3A(, SA\gS(,SAy) 170
We use equation (¢°4) to derive an expression for {%} , in particular we

get

BA(pSAYBS (oSAYY 10 [G(05A) = G(0e)] ( ~ l-o
{6 (S;A()SESA(;O )} | [(f—cz*(wsj;? )]{53(806,@5A)} (C.11)
We get:
R
1 - Gl { LRGN [P 0] ™7 1}} "
%{2@(@“)—G(soeu[—ﬁsgz;i?”]l‘”
(G - G - -Gl ) | -
G(¢%) - G(g) _1 155 ey 1o
= B;iwew)fl = S[ofr+ 1- G |B5() (FE)

The labor market condition We first solve the number of workers/suppliers needed
at the equilibrium for the sector X. Given the technology in this sector, S, = X = O‘;—Za.
With p, normalized to 1 we have

S, = ;R =o,wL

Labor is used to enter the production process as well as to produce. The economy has
a population of L workers. S¢ denotes the total amount of suppliers used in the entry
process which is not sector specific and S} denotes the total amount of suppliers used for
production in sector ¢. The labor market clearing conditions are:

S¢+SP=L-S,=(1-a,)L with SP=S%+5%

Every period, each firm in sector i, with a productivity level ¢ needs f plus 5:()yi(p)
suppliers to produce the quantity y*(¢) of goods. Total production-labor demand in sector
¢ would be

SP=M'SP Vi

where L? denotes average production-labor demand in sector ¢ whose expression is

SA

QP _ 1 v s s
SS - [G(QOSA) _ G(g&e)] [ .[pe 6 (gp)y (go)g((p)d(p + f]

Sh = m[ f; B4y (9)g(p)dep + f]

Given the following expressions for supply and number of final firms

@) CRr 7 bivet
)= 50 " almi) )

Y (¢
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s (G -G 0 [1-G(es)]
M=mae M Mt e

the final labor market clearing condition is:
g SA PS o-1
(¢) retiioplos [ Sl atorito)s

00 Ayo-1
v [ Gl 9()d(@) | + M+ M fo = (1- )L

L is exogenously given as the total number of workers in the economy.

Body of the proof The equilibrium thresholds solve the following system of equations:
(FE) V(e %%) = f.
(def ) 7(p*) =0

(C.12)
(def QOSA*) 71-S((’DS’A*) — WA(QOSA*)

labor and good market clearing conditions

All the equilibrium endogenous variables can be pinned down from the vector of thresholds
(%, 34*). In particular, the number of firms entering and exiting production is given
by the stationary equilibrium equation and pined down by the labor market condition.

We need to show that the following system has at least one solution (¢, p34)

s4) B (g8, 5yt [65(@5‘4)]0715“(&“)“'1

(¢ GG ~ LA ] 16"

(FE) SR = 3[0001 +1- G0 |35 (o)

BS (g2, pSA)o-1

(C.13)

Define the right hand side (RHS) of (¢%4) as h: ¢34 — h(¢%4). Consider the following:
o-1
1. [%] is strictly increasing in 4;

3A SAyo-1 oo . . . . .
2. % = 1/f<pSA BA(p)7g(p)dy is strictly increasing in 4.
We conclude that h'(¢%4) > 0.

Define the RHS of (FE) as m : ¢ — m(¢°). If a solution of (C.13) exists it has to

satisfy the following equation
1
h(>) =

m(e°)

Given the strict monotonicity of h we can use (C.14) to write the equilibrium value of
054 as a function of ¢e:

(C.14)

SA _ 1,-1 _. e
4 =h (m(gpe))_'H(w ). (C.15)

We will now show that (C.13) admits at least one solution of the kind (¢, H(%)).
Consider (F'E) and rewrite it as an equation in the only unknown ¢¢ using (C.15)
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we) = [0 8@ e - mle) =0 (c.16)

The following properties hold:
1. k(-) is continuous on its domain [0, +00);
2. limge_gk(¢®) > 0;
3. limge_,o k(p®) = —o00.

We conclude that (C.16) has at least one solution applying the intermediate value theorem
to k(). This implies that also (¢54) admits at least a solution of the kind (¢¢, H(¢%)):

() = 1) [ 5 ale)dp = (1 ()

This completes the proof. m

Proof of Proposition 4
Detailed derivation of the Free-Trade equilibrium conditions for one country

Average profits as functions of the entry and choice thresholds The same as
under autarky.

Threshold (¢54) The choice threshold %4 is defined as the level of productivity that
makes a final firm indifferent across sectors, i.e. such that

w5 = ()

which, using the expression for profits, becomes

(en) o) (#5447

The free-entry condition (FE) Given the firms dynamics as described in Melitz
(2003) we derive the firm entry condition:

V= [1_%;(%06)]7?:]06 (C.17)

with V' being the ex-ante (before the productivity realization) utility of the final firm,
7 the average ex-post profit in the economy and f, the fixed cost that has to be paid
initially to draw a productivity level. Decomposing the aggregate average profits we can
rewrite the LHS of the above equation:

S1G™) - G + [1- G )] = 1.
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Using the expressions for average profits (C.7) and (C) in the two sectors we have:
35S (e ,9Ay 1170
%{[G(go%) -G Hest] -y

BA(SSAY BS (o517 (FE,FT)
Q-] 1)) -

The labor market condition We first solve the number of workers needed at the
equilibrium for the sector X. Given the technology in this sector, Sx = X = O‘;‘—XR. With

px normalised to 1 we have

SX = OéxR = OéxR

1—aX

Moreover the amount of workers needed for the pre-production stage is by construction
S¢=M.f.

where M, will be given by steady state stability.

The labor market clearing conditions is thus:
L=5°+5"+Sx with S?=55+5%

Every period, each firm in sector i, with a productivity level ¢ needs f plus 5'(¢)y* ()
production units to produce the quantity y*(¢) of goods. Total production-labor demand
in sector ¢ would be

SP=M'SP Vi

where L denotes average production-labor demand in sector ¢ whose expression is
S

QP _ 1 # s s
SS - [G(QOSA) —G(QOB)][/@E 6 (Qp)y (gp)g(gp)dcp+f]

QP _ 1 oo A A
Sy = m[[mﬁ (p)y (sO)g(sO)dwf]

Given the following expressions for supply and number of firms

y(e) = DA A T 2 (piya e

Tpi(p) 2 R
s [G(51) = G(¢°)] A [1=-G(p5)]
M= maey M Mt e

we can write

S

%= el L 1 B[] (pe s oo f]
- S T @ [ s
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T AT a1 iy 3 [ i G AR M ORI CR)
Analogously
p Mf M R R rpe o1l 5 1o

Sa = [1-G(¢°)] * [1-G(%)] 5[1 + fk][a] (PHTHBU L] [1- G ()]

Thus
St -+ Sh = oty + ik A1+ B )[4

g o-1 A o-1
Aoes] G -G+ [5ls] [1- G
Moreover in equilibrium
R-= wk(L - Sx)
which plugging the expression for Ly and rearranging becomes

R:( 1-ax

)ka

l-ax +wrax

Given our assumptions on the parameters we have that R is the same in both countries.
We can thus simplify our production-labor demand expressions

Sh+ 8% = L+ e (e Jwi 2] x

[1-G(¢°)] * [1-G(e)]\ 1-ax+wax

Alros] 65 - Gl + [ | [1-Gle)])

Using the fact that in equilibrium w = 1 we have

__2Mj L M(—ax)L( e
Ss+ 54 = mam] * oy ()7

Al (6 -6+ [5:22] - Gles1)

The final labor market clearing condition for country k is:
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_ 2M f M(l ax)L o
L-oaxL- Mefe = [1_G(¢e)] [1- G(gj() (p)

o . (LMC)
A mom] (G -G+ | 3| [1-Gle*H])

This equation contains the following unknowns: M, M., ¢, %4 and the two price
aggregates. We can easily replace M, with M using the steady state stability condition.

Body of the proof Given the above derivations, all the equilibrium quantities can be

derived from a system of 8 equations in the following 8 unknowns {%,, 5., P31, w34, PS, PA My, Mp}.
The 8 equations are given by (¢54FT), (FE, FT) and (LMC') for both countries plus the

expression aggregate price indexes for both sectors (they are equal across countries). The

system admits one and only one solution. m

Proof of Proposition 5 We assume that country H has the best institutions. By
definition of the choice threshold 4% in country k € { H, F'}, we have:

Ps S(,ASA
(SOkA) W/?(S% ) = PZ4 =Z;§EZZ/€ ;

The marginal cost ratio (3%(¢)/84(¢)) is increasing in ¢ and in 6 as shown in the following
steps:

aFsIpY)  FoBh - 5B

o (BA)?
a(3°/84) op° ap4 ap4
T>0‘=>%5A—%55>0 /BS S0/5

and by the chain rule, given that 8* takes only real, strictly positive values

Olnps  OlnpA
h——g >

C.18
i r (C.18)
Given that a strictly m(:reasmg transformation does not change the behaviour of the
derivative’s sign we have that < 0 implies 8?5 < 0. Moreover,
Inpi —2ph0 -2t =2\ [1+ £ Loht
dlnp - <0
002! 202h0z\/1 + 4“2?0

We conclude that inequality (C.18) is verified. Analogously we can show that (5°/54) is
increasing in 6, given that
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Oln 5 —2phf — 2 + 2\ /1 + 4<,Zu9

000~ 20h0%2\ /1 + 4“2—?9

Given this intermediate result on the marginal cost ratio we have the following inequality
under the autarky equilibrium

<0

BE (i) BE (™)
B (i)~ BE (™)

S S
Consequently we get = = > % for the autarky equilibrium. This defines a comparative
F

advantage for country H to produce varieties of the advanced sector (A) and therefore
completes the proof. m

Proof of Proposition 6 Compared to the autarky choice thresholds ©S4*, we can show
that the free-trade choice threshold S4-F7T decreases in the country with the comparative
advantage in the advanced sector and increases in the other country. We keep assuming
that country H has the best institutions and therefore the comparative advantage in
sector A. Proposition 5 gives us the following condition

Pge _PSIT P
P}x;l* < PAFT PA*

We use the equality of profits at the choice thresholds in autarky ¢%4* and in free-trade
©SAFT for each country

P BE (o)
P B
PS.FT BS( SA, FT)

T (™) = (@) =

5( SAFT) A( SAFT) =

PAFT ~ SA FT)

(72

and the result that the function 3%/34 is strictly increasing to get the following implica-
tions

. SAF *
PSET PS - Be (o5 T) BH(WSA) - @flA,FT<SO§IA*
PAFT pA* ﬁH(¢SA ETy BH(<PSA*)

The choice threshold is proved to decrease in the country with the comparative advantage
in the advanced sector. We use a similar reasoning for the other country. m
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D Technical details for the numerical exercise about
the free-trade equilibrium

Given the many similarities of our modelling framework to that in Bernard et al. (2007),
our choice of parameters follows closely the numerical exercise in that paper. We assume
a Pareto distribution for ex-ante productivity with shape parameter equal to 3.4 and scale
parameter equal to 1. We set elasticity of substitution o = 3.8, sunk entry costs f, = 2,
fixed production cost f = 0.1 and probability of exogenous firm death ¢ = 0.025. Moreover,
we posit equal consumers’ expenditure share across sectors, which, given the presence in
our model of a technical homogeneous good sector, implies o = 1/3. We assume the
working hours endowment A = 1 and the total number of suppliers/workers L = 100. In
terms of sector complexity we choose z4 = 40 and 2% = 5. Our results are robust across
other levels of complexity proximity across sectors. Finally, we set the level of institutions
in the less fragile country F', 85 = 100. We perform our simulation across values of the 0
in the closed interval [10,90]. Our results are robust across other levels of institutions,
for instance 0y = 10 and 0 varying in the interval [1,9].
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