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Abstract

This paper shows that ignoring the political relevance of labor and social policies can lead
to the failure of an industrial policy designed to modernize an economy. Our analysis is based
on a simple model of a two-sector economy (one old and one new) in which policy decisions
are adopted under a majority rule. This model suggests that unless, (i) the labor policy ensures
that workers have enough bargaining power to give them an incentive to find a job matching
their skills in a restructured economy and (ii) the government adopts a social policy compen-
sating the losers of the industrial policy, the new sector is unlikely to develop. Moreover, we
find that the credibility of the commitments made drives the effectiveness of the coordination

of the three policy elements.
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1 Introduction

Since the beginning of the Great Depression, industrial policy has returned to the political' and
academic? agenda. Discussions generally emphasize the importance of identifying the sectors
which will accelerate growth (Rodrik, 2009; Aghion et al., 2015). Every country seems to want to
have a booming high-tech sector to replace an aging traditional industrial one.

However, there is a growing awareness of the risk that innovation supported by industrial pol-
icy may not deliver the expected welfare improvements. For instance, Autor et al. (2017, 2020)
show that innovation also impacts the distribution of GDP between labor and capital. In particular,
the growing market power of innovative “superstar” firms is such that they can claim larger shares
of the value for themselves. The move towards digitalization and robotization sparks similar de-
bates: an increase in aggregate productivity may have distributional consequences that make a
majority of workers worse off.>

In this paper, we claim that a better upfront coordination with labor and social policies is
necessary if industrial policies are to be effective and politically sustainable. We first show that if
labor policies do not allow workers to receive a sufficiently high share of the production surplus,
economic modernization will not occur without further intervention. This theoretical result is
consistent with empirical evidence that the more dynamic economies are those that manage to
share the gains of growth (Aghion et al., 2021). In practice, this is one of the potential reasons for
adopting profit-sharing rules.*

Second, if this modernization is to be supported by a majority of voters, the government must
combine active support of the new sectors with transfers to the older workers who are losing out

through the modernization of the economy. This could be implemented by the adoption of a re-

In its 2014 guidelines (“For a European Industrial Renaissance,” European Commission, Brussels, 22.1.2014) the
European Commission insists on the importance of a public policy favoring new sectors and innovations. Similarly
the US and Japan are witnessing heated debates about building up a more pro-active industrial policy and using public
intervention to favor some sectors of the economy (See for instance “The global revival of industrial policy”, The
Economist, August, 5, 2010 or “Trump aims for an industrial policy that works for America;” Rana Foroohar, Financial
Times, May 7, 2017.)

2For instance Hodler (2009), studies the interplay between market and government failures in industrial policies
when its returns are uncertain. Cerqua and Pellegrini (2014) find a positive causal effect of capital subsidies on the
employment and investment of firms in Italy, and Criscuolo et al. (2019) find a similar effect of EU subsidies, driven by
small firms. Alder et al. (2016) identify a positive causal effect of China’s Special Economic Zones on growth.

3See for instance David (2015); Acemoglu and Restrepo (2018); Autor and Salomons (2018). World Bank (2016)
estimates that automation has the potential to replace up to 47% of jobs in the United States, 55% in Cambodia and
80% in Ethiopia in the next decade or two. These are upper bounds, but enough to raise concerns in many workers
organizations. Graetz and Michaels (2018) find that between 1993 and 2007, robot usage in 17 developed countries led
to a decline in the share of hours worked by low-skilled workers in favor of medium- and high-skilled labor.

“In industrial relation literature, profit sharing is often seen as a cost effective and flexible way for employers to
move beyond market “efficiency wages” so as to attract and retain skilled labor or as a way to motivate workers to work
more diligently and effectively towards organizational goals (see Kruse et al., 2010 and Baghdadi et al., 2016).



structuring fund similar to those adopted to support the banking sector restructuring after 2008.° It
also requires an explicit effort to target the allocation of resources. The information required to do
this is usually relatively easily available. For instance, to identify the regions and sectors needing
support, the European Commission produces detailed ex-ante regional and sectoral profiles which
are also used to assess the effectiveness of its policies ex post.®

The explicit effort to minimize the number of losers and transition costs have been part of the
success drivers of most successful industrial policies. This was the case in East Asia when the
region adopted very active industrial policies. And Hort and Kuhnle (2000) and Holliday (2000)
argue that, although the social security programs introduced by the East-Asian countries may have
initially generally been at a lower level of coverage than those in Western European countries,
they were progressively expanded during the rapid growth period of 1985-95 as a complement
to the changes brought about by the industrial policies. Indeed, these programs were all part of
East Asia’s growth-oriented welfare model and explicitly aimed at income and risk redistribution.
Although not all countries were equally effective at delivering such protection, in general, redistri-
bution and compensation were more successful in East Asia than the equivalent efforts conducted
in Latin America.

A second reason why industrial policy may have been more effective in some countries than in
others is the extent to which they were designed to protect old rather than new industries. Countries
focusing on old industries tended to rely on import substitution and protectionist policies as part
of their industrial policy agenda.” Those betting on new industries also adopted labor training
policies, including vocational programs designed to meet short term requirements for new skills
as well as improvements in tertiary education to maintain the support for the most innovative
industries.

To examine this choice between investing capital in old and new industries, and the specializa-
tion choices of workers, we build a model with two sectors. Production is the result of an employer
being matched with one or more workers. A majority of workers has skills compatible with the old

sector only, while a minority has the choice between being active in the old or in the new sector,

5In 2011, Germany adopted a Restructuring Fund, financed by the banking industry via an annual bank levy. Its
assets have been used to restructure and systemically reorganize important banks which were in difficulty. A similar
fund (the Fund for Orderly Bank Restructuring) was put in place as early as 2009 in Spain with a view to smoothing the
transition to a restructured banking industry but with direct contributions from the public sector.

5The European Social Fund created in 1957 by the European Union, has been used to smooth a wide range of
transitional costs resulting from the decision to stimulate economic and political convergence. Since 2007, its focus
has been on human capital enhancement. However its intervention success rate has been less than 50%, illustrating the
difficulty of implementing and effectively targeting social policies in practice (ICF, 2015).

"Haber (2006) argues that the industrial policies adopted by many Latin American governments were often designed
to support powerful incumbents including industrialists, unions and officials instead of new, more innovative actors.



and is more productive in the latter. The minority worker has more choice because she has only
recently joined the labor market and has the benefit of new skills acquired through education or
training. Firms choose to be active in the sector in which their expected profit is higher. A worker
of the minority type joins the new sector if she expects to negotiate a higher wage there. For a
given bargaining power, wages depends on two factors: worker productivity and the competition
between firms in the sector. The more firms are present in a given sector, the more they compete
for workers, and the higher wages a given worker receives. This corresponds to the empirical re-
sult that higher market concentration in the “new” sectors is an important driver of the decrease in
the share of the value going to labor (Autor et al., 2017, 2020).

As the number of workers with skills compatible with the new sector is lower, those workers
trade off a higher productivity in this sector against a lower share of the surplus they generate. If
sector specific wages do not reflect the increased productivity of labor in the innovative firms or
sectors, workers may end up taking a job in the non-innovative sector, in which they are the least
productive. Workers’ bargaining power must thus be high enough to motivate them to choose the
sector in which they are the more productive. Firms choose which sector to be active in. For a
given bargaining power, they are unambiguously better off by offering a more diverse production,
as long as workers choose the sector in which they are the most productive. However, if workers’
bargaining power is too low, firms will not invest in the new sector, because they do not expect
enough workers with the corresponding skills to join this sector. We show that insufficient bar-
gaining power for workers may lead to an equilibrium in which no sectoral diversity is offered,
while there exists a bargaining power such that all workers and firms would be better off. This
is a holdup problem: the wrong market structure arises from the failure to give workers a suffi-
ciently high share of the value they help produce to compensate for the cost of working in a less
competitive sector.

Since identifying policies which modify bargaining power is both a complex and politically
sensitive issue, we turn to the electoral system to see how a democratically chosen industrial policy
can help solve the inefficiencies identified in the basic model. We continue to assume that workers
and firms decide in which sector to be active. However, before that, voters simultaneously choose
- using a majority rule - an industrial policy and the size of government. The industrial policy
consists of sector-specific corporate taxes or subsidies. The size of government corresponds to a
level of public good to be financed through tax. Without social policy, we constrain this tax to be
linear and independent of the type of worker. We find that the political equilibrium may actually

lead to a lower aggregate surplus than without public intervention. As workers of the majority have



the most to lose from a diverse production structure, they are likely to protect the old sector, even
if it means having to subsidize the younger workers through taxes and the provision of a public
good. The industrial policy determined by an electoral system decreases the size of the new sector
and - unless the public good is highly valued and the increase in the aggregate wages in a diverse
equilibrium is high enough - often totally impedes its emergence. This is consistent with many
experiences in which import substitution was the dominant anchor for industrial policy.

We then consider the impact of interpersonal transfers as a way of increasing political support
for welfare enhancing policies. A key assumption is that the result of the vote is a commitment to
implementing the joint social and industrial policy for a given bargaining power. In particular, the
industrial policy cannot be rescinded by a subsequent vote. We find that in a number of cases a
social policy transferring wealth to the older workers, in exchange for their support to the new in-
dustry, can be implemented. If transfers are also possible between firms and workers, a democratic
process always implements the highest possible aggregate output. This is also consistent with the

evidence available on the social payoffs of of the most successful export oriented policies.

2 Related literature

The idea that the bargaining power of workers determines the quality of the matching on the
labor market, and that providing more incentives for workers to find the best jobs may lead to the
creation of better jobs was put forward by Albrecht and Axell (1984). The point that increasing
the minimum wage, unemployment benefits or workers’ outside option may increase the quality of
jobs by inducing workers to search has been made by Marimon and Zilibotti (1999) and Acemoglu
(2001). In related models, Shimer and Smith (2001) and Wilemme (2020) suggest that some
workers should be subsidized and others taxed to find the job that best corresponds to their skills.
While we do not explicitly model the search process, the logic behind our workers’ incentives is
similar. The difference between our approach and those models is that we consider investments on
the firms’ side, so that the better jobs can actually lead to higher aggregate productivity.

Our results are indeed driven by the investment decisions of firms: if they have too high a
bargaining power, it deters them from making the right investment. This idea relates to the re-
sult documented by Bental and Demougin (2010), that workers’ bargaining power can constrain
both firms’ and workers’ investment when those are complementary. This contrasts with the clas-
sic holdup problem where a high worker bargaining power deters the employers from investing

enough and therefore leads to suboptimal productivity (Acemoglu and Shimer, 1999). The idea



behind the benefits of a higher worker bargaining power is also reminiscent of Farrell and Gibbons
(1995), who show that buyers are willing to better communicate their preferences to sellers if their
bargaining power is sufficiently high.

We are interested in the failure of the market to supply the right diversity of jobs. To clearly
identify this relationship, we rule out the possibility of a general scarcity of jobs and therefore
assume that firms are able to hire several workers with constant returns to scale. In that sense, our
model is very similar to that of Albrecht and Axell (1984). By contrast, the assumption of firms’
limited capacity to hire is key to understanding many of the important results in search theory
(Hosios, 1990; Mortensen and Pissarides, 1994, 1999), where there exists a trade-off between the
resources used to advertise jobs (too many vacancies) and the costs of leaving workers unemployed
(not enough vacancies). We also assume sectoral reallocation is only determined by the expected
surplus of the different players, while labor market regulations have also a documented role in
slowing down transition among sectors (Kambourov, 2009).

We focus our attention on the horizontal part of skills differentiation: to place each worker
in the job where she is most efficient. The importance of this horizontal component has been
documented by Papageorgiou (2014), who shows that for a representative sample of the US pop-
ulation, the data “favor the model of comparative advantage as opposed to the one-dimensional
model of ability, which is most often used in the literature” (p.2). Previous research also insisted
on the importance of horizontal matching between workers’ skills and firms’ needs (Helsley and
Strange, 1990; Hamilton et al., 2000; Brueckner et al., 2002; Castanheira and Siotis, 2004). In
our setting, an important constraint for employers is that, by choosing a sector, they have to make
an ex ante (costless) investment that limits their hiring possibilities. Our definition of a mismatch
therefore corresponds to a worker employed in a sector in which she is not the most productive.
This contrasts with recent attempts to identify mismatched workers as searching in a sector with
an insufficient number of jobs (Sahin et al., 2014). In our setting, if all workers search for the same
type of jobs and are immediately employed, they may still be mismatched.

We see our model of industrial policy as a complement to Aghion et al. (2015) who show that
the role of industrial policy should be to motivate firms to be active in the same “high growth”
sector, and therefore innovate “vertically” through competition. The idea is that supporting the
innovation of firms in different sectors would give each of those firms too high a market power.
In our framework, the issue is that a too high market power for firms can hinder the development
of a more efficient production structure. Hence, an efficient industrial policy induces more firms

to join the “high growth” sector, in order for them to compete more for workers and make them



join this sector. Our approach also relates to that of Arkolakis (2016), in which firms have to pay
a “penetration cost” to reach customers. In our setup, the difficulty for firms is to be able to attract
the right workers.

Our model also incorporates the idea that lobbies can create political barriers that slow down
innovation, as empirically shown by Comin and Hobijn (2009). The idea that, in a political pro-
cess, a majority of incumbents may block an innovation that increases aggregate welfare has been
developed by Krusell and Rios-Rull (1996). In their model with dynamic production, voting and
skills training, the government has two choices: to block innovations or not to regulate at all. In
their conclusion, the authors note that a combination of pro-innovation policy and compensation
to the agents who lose might attract a majority of voters. We claim to provide conditions for such
compensations to be implemented, as well as a rationale for why they do not often happen in prac-
tice: the need for a joint commitment on social and industrial policy. In a related model, Saint-Paul
(2002) shows that a majority of workers could politically block job creating labor market reforms,
as workers in older industries face a tradeoff between the duration of employment and job creation.
A comparable tradeoff is studied by Decreuse and Van Ypersele (2011), who study the interaction

of rigidities in the labor and in the housing market.

3 The basic model

The economy is composed of two groups. The first group is a continuum of mass 1 of workers,
with an exogenous share & of type a and 1 — & of type b. We assume a strict majority of workers
areof type a, @ € (%, 1). The share of workers of each type is common knowledge and the types are
perfectly observable. The second group is composed of M identical employers, who endogenously
decide to offer jobs in sector A or B at no cost. The resulting number of employers in each sector
are my,mp, with my +mp = M. An employer can be matched with more than one worker, but a
worker can only work for one employer. We assume constant returns to scale, and workers and
firms active in a small open economy which does not influence world prices through its production

structure.

3.1 Matching surplus

The surplus generated by a worker of type 6 € {a,b} in sector ¥ € {A,B} is denoted by 0g,. A
worker of type a is only able to work in the “old” sector A, in which she generates a surplus equal

to 0,4 > 0, while 0,5 = 0. A worker of type b can work in both sectors, and generates a surplus



in the “new” sector B strictly higher than the one she generates in sector A, oy > Op4 > 0. This
aims to represent a majority of workers with older qualifications, already trained for specific jobs
(type a), and workers arriving on the market, who can choose to train either for an old sector A or
an innovative sector B, but not for both.

We develop a simplified model of the labor market, aimed at introducing the empirical result
that higher market concentration in new industries leads to workers receiving a lower share of
the value created (Autor et al., 2017, 2020). A worker i entering a given sector ) is randomly
matched with a firm j active in this sector, at no cost. She then bargains a wage with the firm
J, with bargaining power ﬁ and can threaten to leave and go to work for another firm also
active in sector . A first key assumption of the model is that the specialization of a worker is a
commitment: a worker of type b choosing sector B is only productive in this sector, and cannot
threaten to move back to sector A. The minimum number of employers active in a sector for a
strictly positive wage to be paid is thus 2, as else the worker would have no outside option. A
second key assumption is that we are in a small open economy, and workers’ only income is their
labor. We discuss in Section 7 and in appendix E how workers owning the capital would make
sectoral diversity much easier to achieve.

Within a sector, firms are differentiated, so that there is a cost s(m,) incurred in order to
be matched with another firm in the sector, with s > 0,5’ < 0 and s” > 0. The existence of a
job-switching cost implies that wages are the result of a bargaining process, in which a worker’s
outside option correspond to going to another firm.

We see three main drivers for such differentiation. The first one is geographical differentiation:
the more firms are active in a sector, the lower the travel cost to go to work at the second nearest
firm. The second is horizontal differentiation within a given sector. Workers may have some
preferences for a certain type of job. Finally, employers provide human capital to workers, and
part of this human capital is firm-specific (see for instance Acemoglu and Pischke, 1999 and Silos
and Smith, 2015). Only part of the production value can thus be taken to the next firm. In Appendix
A, we show how two standard models of monopolistic competition (a Salop circle and a sequential

search model) give a micro-foundation for the function s(my ).

3.2 The worker problem

Within each sector, we focus on firms offering identical wages to identical workers. Consider a
symmetric wage wg, for a worker of type 6 € {a,b} in sector ¥ € {A,B}. The worker could get

the same wage in another firm, but has to bear an expected cost s(m, ), so that her outside option



is equal to wgy — s(my). She can thus bargain for a wage equal to this outside option plus a share

of the difference between her productivity and her outside option,

1
Woy = (Wex —S(mx)) + m(%x —woy +s(my)),

so that at the symmetric equilibrium,

Woy = Ogy — As(my). (D

For a worker of type a, there is no other strategic decision than wage bargaining. Additionally,
a worker i of type b must decide in which sector to be active. This decision 6;(ma,mp) € {A,B} is
a mapping from the number of firms active in each sector ma,mp to a choice of sector j € {A, B}.
We use & to denote the vector of all the sectors chosen by individuals of type b.

A is thus the relative bargaining power of the firms with respect to the bargaining power of
the workers. For a given number of employers active in each sector, it is possible to determine
whether workers are active in one or both sectors. Sector j is a best response for a worker of type

b if it is the sector that brings the highest wage 6 = arg Maxge o4 gy Wy (mg).

Lemma 1 If enough firms are active in the new sector B, Opg — Opa > A (s(mp) — s(ma)), each

worker is employed where she is the most productive.

The formal proof is set out in Appendix B. This condition states that a worker of type b chooses
her best sector if and only if the gain in productivity is sufficiently high to compensate for the loss
in the wage she can bargain because of the higher market power for the firm. Hence, the more
firms are active in sector B, the more a worker of type b is willing to join this sector. The shape of
the job-switching cost function is the key determinant to how difficult it is to satisfy this condition.
To take an extreme example, if s is close to a constant, workers are always employed where they
are the more productive.

Two of our assumptions are crucial to this result. First, we assume that once a worker has
chosen sector B, she cannot move back to sector A. This assumption does not need to be taken
literally: What we need for our results to hold is for it to be sufficiently more costly to switch
sectors than to switch employer within a sector. If these costs were similar, a worker of type
b would never receive a lower wage in sector B than in sector A, if working in sector A is the
outside option. However, we believe that this assumption is in line with the idea that there is a

cost to specialization and that part of the human capital is not only job-specific but sector-specific.



Second, we assume constant returns in both sectors. If the first unit produced in sector B were

much more valuable than the subsequent ones, it would be easier to attract workers in this sector.

3.3 The employer problem

The M employers simultaneously choose in which sector to be active. An employer’s strategy
U € {A,B} is a mapping from the best response of workers of type b, 6 (my,mg), and the number
of firms active in each sector my,mp to a sector A or B.

If workers choose the sector in which they are the most productive, ; = B for all workers of
type b, that we denote by abuse of notation 6 = b, a firm active in sector A makes an expected

profit equal to
(01
Mo 5—p = —As(ma), 2
my

and similarly an employer active in sector B makes an expected profit 7z 5_p = lnj—;‘ls(mg).
Hence, profit in sector A increases with the share of workers of type a, o, with the relative bar-
gaining power of employers A, and decreases with the number of employers in sector A.

For a given vector of workers’ decisions &, it is possible to characterize the solution to the
employer problem by letting firms choose to be active in the sector that gives them the highest

expected profit.

Lemma 2 If all workers are active in the sector in which they are the most productive (6 = B), the
share of firms active in the old sector A is comprised between 1/2 and the share of the population

of type a, &, so that my € (M/2,aM).

The formal proof is set out in Appendix B. There is always a strict majority of firms active
in the old sector A. The reason is that, if the number of employers is equal in both sectors, the
market power of employers in both sectors is also equal, so that the profit per worker is equal. As
there are more workers in sector A, the profit is higher in this sector and it is a best response for a
employer active in sector B to switch to sector A. The proportion of firms in sector A remains in
equilibrium lower than the share of workers of type a in the population. If a share 57 = o > 1/2
of the employers are active in sector A, the market power of employers is lower in this sector, so
that the profit per worker is higher in sector B. As there are as many workers per firm in both

sector, the profit is higher in sector B and more employers join this sector. Hence, the equilibrium

number of firms in sector A is strictly comprised between % and oM.
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If all firms make an identical expected profit and workers of type b work in sector B, the

. If all workers choose to

s(M)
M

expected profit of employers is equal to m}_, = ah(m*‘)Jr(lfMa)M(M*mA)

go to sector A, = A, the expected profit of an employer is equal to 75_, = A . For a given
A, this profit is lower than when workers go to their best sector. Indeed, by all being active in the
same sector, firms have a lower market power. This is the reason why firms benefit from sectoral
diversity: it increases their market power, so that they can pay a worker less than their marginal

productivity.

4 Equilibrium without industrial policy

A Nash equilibrium is a situation in which, for each employer, the profit 7 is the maximum that

can be obtained given the decision of other employers and of all workers,

J = arg max n]o(mA,mB, ) 3)
Jje{A,B}

and for all workers of type b the sector is the one that maximizes their expected wage given the

number of firms active in each sector

0; = arg max w,s(mg). 4)
o€{A,B}

It is easy to see that the game suffers a potential coordination problem on the employers’ side. If
all firms are active in sector A only, it remains an equilibrium strategy to do so. Indeed, it is a best
response for all workers of type b to choose sector A. It is thus a best response for firms not to be
active in sector B. However, all firms are better off if a share mp = M — my, switches to sector B
and workers of type b choose to work in this sector.

For this reason, we allow firms to coordinate on an equilibrium that is Pareto-dominant for

them. This allows us to fully characterize the equilibrium.

Proposition 1 If the relative bargaining power of employers is sufficiently low, A < A*(mg), there
are jobs offered in both sectors, and workers of type b work in the new sector B. Else, all firms are

active in the old sector A.

The formal proof is set out in Appendix B. This proposition constitutes the driving force behind
all our results. Because a worker has to choose a sector, a worker of the minority type b only

enters her best sector B if the expected wage in this sector is high enough. As fewer firms are
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active in sector B than A in a diverse equilibrium, it is only the case if workers’ bargaining power
is sufficiently high. Firms only offer jobs in both sectors if they expect workers to work in both
sectors, this is if A is sufficiently low. We illustrate the equilibrium share of firms in sector B on
Figure 7 (in Appendix C). Up to A*, the share of firms active in sector A is the solution to my
found it lemma 2, that we denote m¢, the market share of firms in sector A when there is sectoral

diversity. For A > A*, firms are active in sector A only and ms = M,

md if A < A5,

M ifA> A%

A perhaps surprising consequence of Proposition 1 is that an increase in workers’ bargaining
power could in some case be Pareto improving. We provide the proof and conditions for this to be
the case in Appendix C. However, whether it is feasible in practice to reach a collective agreement
over a variable such as bargaining power is doubtful. The reason is that bargaining power is most
of the time treated in the literature as an exogenous parameter, which can be theoretically justified
by the relative impatience of the players in an alternative offers game (Rubinstein, 1982). Policies
that modify the bargaining power, as opposed to the bargaining position (the outside option of the
workers) are not conceptually that easy to characterize. However, this simple model already allows
us to make the following observation: in a world where governments often think that more flexible
labor, in particular for younger workers, is part of the solution for a sustained growth, we show
that such policies may actually go in the wrong direction. A highly productive economy needs
to have high sectoral diversity. And this diversity increases costs for workers: they have to adapt
their skill set to the new sectors. Unless they anticipate they can bargain high enough surplus in
new sectors, they won’t incur these costs.

It is also possible to show (see Appendix D) that specifically decreasing the bargaining power
of younger workers while keeping that of older workers constant has an ambiguous effect on the
existence of sectoral diversity. On the one hand, it makes younger workers less willing to take a
job in sector B, for a given share of firms in this sector. On the other hand, it makes sector B more
attractive to firms, as their per worker profit increases. This, in turns, may make sector B more
attractive in comparison to sector A for younger workers, depending on the cost function s. The
problem of doing so, is that the decrease in the bargaining power of a minority of young workers
is unambiguously bad for the majority of old workers, as this decreases the number of firms in

sector A, more so than when bargaining powers are symmetric, and thus decreases their wages for
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a given bargaining power.

In the following sections, we adopt a political economy approach to model a more realistic way
by which sectoral diversity can be achieved: industrial policy. We first study industrial policy in a
world in which no direct transfers are possible among agents, but voters select a level of taxation

that funds a public good. We then allow for different types of transfers.

5 Voting on industrial policy

We now take the bargaining power of workers as given, and discuss a more general framework in
which tax rates and industrial policy are the result of a majority rule.

To do this, we add an initial stage to the game. At this initial stage, two political parties / and
r offer a policy W; = {7, fa, f}, j € {l,r} where 7 is a linear tax rate on workers’ income and fj
and fp correspond to the industrial policy. The latter is modeled as sector-specific corporate taxes
and subsidies - whether a firm active in a given sector i € {A, B} is taxed (f; < 0) or subsidized
(fi > 0). In this section, we assume that there is no direct way to transfer wealth among workers,
other than a proportional tax, common to all types of workers. The revenue of the personal income
tax is used to finance the government, that we model as a level of investment in a public good.

We see the public good as a natural way, in a political economy model to represent the idea
that all workers may benefit from an aggregate increase in income, through a higher tax base.® We
also assume that industrial policy must be self-financed, so that firms can only be subsidized to the
extent that the money comes from taxing the other sector. Both assumptions are meant to avoid
the trivial result of tyranny of the majority, in which a majority of voters would take the entire
surplus in the economy. In subsequent sections, we partly relax those assumptions by allowing for
transfers if (and only if) they are unanimously accepted. Again, the idea is that political parties put
forward proposals involving transfers that can only be accepted if supported by all workers and

firms.

The precise timing is as follows:
1. Two parties offer a policy platform {7, fa, f5,G}.

2. Voters elect their preferred platform using a simple majority rule ; ties are broken randomly.

80ur specification is identical to the textbook model presented in Chapter 3.3.4 of Hindriks and Myles (2013).
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3. Firms choose in which sector to be active and workers choose in which sector to work (as in

Section 3).

The objective function of a party is to maximize its probability of being elected. The objective
function of workers is to vote for the party that gives them the higher expected utility, given the
expected equilibrium of the subgame studied in the above sections. Hence, as workers with older
qualifications a constitute a strict majority, it follows that both parties offer identical platforms in
equilibrium, corresponding to maximizing the expected utility of the median voter, of type a.

Industrial policy modifies the choice of firms as defined in section 3.3. For any industrial
policy f = {fa, fB}, the value of my if workers choose their most productive sector solves

1-«o

mlS(M—mA) + fp= mgAls(mA) + fa. (6)

The left-hand side of (6) is the expected profit of a firm active in sector B. This profit increases in
the number of workers of type b and in employers’ relative bargaining power A. It also decreases
in the number of firms active in sector B, mp = M — my. First, because the employers’ share of the
production has to be divided among a greater number of firms. Second, because the employers’
share decreases as the sector is more competitive. Similarly, the right-hand side of (6) is the
expected profit of a firm active in sector A.

As in the case without industrial policy, workers are active in their most productive sector if
the benefits from higher productivity of workers of type b in sector B more than compensate their
lower market power in this sector (Lemma 1).

A first observation is that it is always possible in theory to design a self-financing industrial

policy such that workers are active in their most productive sector.

Lemma 3 There exists an industrial policy fg, under the constraint fy = —ﬁ—j B, such that for
all fg > fg, workers are active in both sectors, and for all fg < fg firms are only active in the
old sector A. Such a fg is equivalent to a minimum number of firms active in sector B, iig. For
all mg > inp, there exists an industrial policy fg(mp) that leads to the desired number of firms in

sector B. There is no industrial policy that leads to mg € (0, 7).

The formal proof is set out in Appendix B. The above result implies that any number of firms
in sector B such that workers of type b choose their most productive sector can be reached using
industrial policy. It is also always possible to induce an equilibrium in which all firms are active in

sector A. The only thing that is not possible is to induce a strictly positive number of firms in sector
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B that is not high enough for workers of type b to take a job in this sector. This lemma directly
stems from (6) and Lemma 1. By identifying the minimum number of firms active in sector B so
that workers of type b choose this sector, the corresponding industrial policy mechanically follows.
The value of 7715 can be either higher or lower than the equilibrium value without industrial policy,
but is never higher if this equilibrium value is strictly higher than zero. If firms are active in
sector A only without industrial policy (A > A*), ifip is higher than the equilibrium value of zero.
However, for all values of A < A%, 1iip < mﬁ, the market provides more firms in sector B than what
is necessary for workers of type b to work in their best sector.

Define the utility function of a worker of type i € {a,b}, quasi-linear in her wealth and in-

creasing in a level of public good G, as

up =w; —T +v(G), (7

with T the total tax paid, and v(G), with v/ > 0, V" < 0 the utility from the public good. Using the

constraint that tax is linear and goes directly into the public good, (7) rewrites as

ui=(1—1t)wi+v(t(aw, + (1 —a)wp)), (8)

where w, and w, denote the equilibrium wage of workers of each type, a function of sectoral
diversity. As a majority of workers are of type a, the median voter is of this type. Hence, the

chosen tax rate always corresponds to the preferences of a worker of type a. It solves

Wq 1
aw,+ (1 —a)w,” aw, + (1 —a)wy,

(€))

T* — Vlfl(

From the above, we see that the sign of the relationship between 7* and sectoral diversity is
ambiguous. Two effects determine the tax level.

First, if there is sectoral diversity, the difference between the wage of workers of type a and b
is less. The wage differential when all firms are active in sector A corresponds to the difference in
productivity. When firms are active in both sectors, this difference is lower (and possibly negative),
but there is a difference in the market power of workers in both sectors. With firms active in both
sectors, workers of type a receive w, = wgq = 0,4 — As(my) and workers of type b wy, = wyp =
opg — As(M —my). With firms active in sector A only, workers of type a receive w, = wgq =
044 — As(M) and workers of type b wp, = wpy = Ops — As(M). The wages of workers of type b

increase relatively to those of workers of type a if Opg — Opa > A(s(M — my) — s(m4)), which is
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exactly the condition for 6 = B to be the best response of workers of the minority type b (see
Lemma 1). The wage structure with two active sectors leads to a higher tax rate, because for each
monetary unit gathered through taxation, a higher share comes from workers of type b, something
that benefits the median voter (of type a).

Second, if the total wages are higher with firms active in both sectors, this implies that that the
tax base is larger. As the marginal benefit from the public good is decreasing, it is possible that
the median voter prefers a lower tax rate with firms active in both sectors than with sector A only
- which still provides her with a higher level of public good.

Of the determinants of the wages w, and wj, the only endogenous parameter is mpg, with
ma = M —mp. Thus, the tax rate that maximizes the utility of a worker of type a can be expressed
as 7" (mp). The utility of a worker of type a choosing the tax level that maximizes her utility can
therefore be expressed as u];(mp), where mp determines both the industrial policy and the tax rate.

It is thus possible to characterize the political equilibrium.

Lemma 4 Denote by fg(mg) the industrial policy that leads to mg > imp. Denote by mg the value
of mg > g that (locally) maximizes the utility of a worker of type a, with a tax rate T*(mg) as

defined in (9). The political equilibrium y = {7, fa, fg} is given by:

v {7 (mp), =3 fo(mg), fs(mp)}  if ug(imp) > uz(0), (10)
{T*<0),0,f3<1’7’13) — 8}, with € >0 ifuZ(I’l_’lB) < MZ(O).

The formal proof is set out in Appendix B. As there is a majority of voters of type a, the
political equilibrium corresponds to the preferences of these workers. The majority type compares
two options. The first one is the absence of sectoral diversity, which can be enforced by making
sure that not enough firms would enter sector B (fg = f;(iitg) — €, with € > 0) so that mg > 0 is
not an equilibrium. In that case, the tax rate is 7%(0). The second is a diverse production structure.
In that case, there exists a local maximum of a’s utility, that is reached with a number of firms
mp in sector B: conditional on firms being active in both sectors, this is the number of firm that
maximizes a worker of type a’s utility choosing the (locally) optimal tax rate T*(imp). The political
equilibrium is thus the policy y that maximizes the utility of workers of type a: either firms active

in sector A only or a number of firms 77 in sector B.

Proposition 2 The political equilibrium has the following properties:

1. Voters choose an industrial policy that favors sector A, so that the new sector B does not
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develop, unless there exists a number of firms mg > g in sector B such that the sum of all
workers wages is higher with two active sectors than with sector A only, and workers value

the consumption of the public good sufficiently.

2. In the particular cases of linear random sequential search and of linear transportation costs
in a Salop model (see Appendix A), voters always choose fewer firms in sector B than in a

market without public intervention.

The formal proof is set out in Appendix B. For voters to support the new sector, the sum of the
wages of workers of all types must be higher when firms are active in both sectors than when they
are active in sector A only. Otherwise, an industrial policy that allows for a sector B to be active
would always be rejected, as such a policy gives the median voter both a lower wage and a lower
tax base.

The sum of all wages is not a binary value, depending on whether firms and workers are active
in both sectors or not. It depends both on the (binary) total productivity and on the (continuous)
share of the production retained by workers in each sector. Indeed, the number of firms active in
sector B - when it is comprised between the minimum for sectoral diversity to be an equilibrium
g and M /2 - modifies both the wage distribution and the aggregate wages. If there exists at least
one value of mp > riip such that having firms active in both sectors increases aggregate wages, then
there is a trade-off for the median voter. On the one hand, she receives a lower wage ; on the other,
the tax base is larger, so that there can be a higher production of public good for a similar tax rate.
A necessary (but not sufficient) condition for the median voter to accept a lower salary is that the
second effect dominates. If this effect is sufficiently large, and the median voter sufficiently values
the production of the public good, she may accept some sectoral diversity even if it decreases her
own wage. In this section, the production of the public good through a linear personal income tax
is the only way to transfer resources, as no direct interpersonal transfers - or transfers from firms -
are allowed.

To see this, consider the illustration in Figures 1-4. The parameters chosen for this example
are such that, without industrial policy (fg = 0), firms are active in both sectors (6 = B). The equi-
librium share without industrial policy mﬁg (corresponding to the results in Section 4) is depicted
on all figures as mjy, and represents around 45% of the firms, while workers of type b are 40%
of the population. The minimum share of firms for workers of type b to choose sector B, % is
however, much lower, at around 24%. Figure 1 represents the utility of a majority worker for given

shares of firms in the minority sector B. The part to the left of % represents the case with firms in
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sector A only (only mp = O constitutes an equilibrium), while the part to the right of % represent
cases where an equilibrium with sectoral diversity exists. Conditional on mp > nip, there exists
a number of firms in sector B that constitutes a local maximum for the workers of the majority
denoted by . In this case however, we see that workers of the majority type are always strictly
better off without sectoral diversity, as u,(0) > u,(mp).

Hence, the political equilibrium is to set fz < fz < 0, sufficiently small for no firm to be active
in sector B, and all workers to stay in sector A. We see in Figure 2 that by so doing, workers of type
a constrain the surplus of workers of type b to be lower than if firms are active in both sectors. We
also see on Figure 3 that having firms active in both sectors would lead to a higher taxation rate,
because workers of type a would share the burden with workers of type b. Figure 4 shows that,
because of these two effects, values of mp are such that aggregate wages W and aggregate utility
U are higher when firms are active in both sectors. The first condition of Proposition 2 (higher
aggregate wages) is thus fulfilled, but not the second one. The taste for the public good is not
strong enough for the higher aggregate wages of workers to translate into a political equilibrium.
The political equilibrium is such that an economy with a diverse production structure but without
industrial policy remains non-diversified. A majority of workers prefers to support the old industry,
at the cost of a lower production of the public good and lower aggregate wages, because they
cannot get a sufficiently high share of the newly created wealth. It is possible to show that, by
increasing the taste for the public good, v(g), the political equilibrium could switch to a strictly
positive share of firms in sector B.

With a higher valuation of the public good, it is also in theory possible that the share of firms
in sector B that maximizes the utility of workers of type a is higher than without industrial policy,
mp > mjy. To see this, consider a valuation for the public good v(G) = gV/G as in the examples,
but with g — . In this case, the only element a worker cares about is the public good, so that
7*(mp) — 1, Vmp. It is therefore obvious that the utility maximizing share of firms in sector B is the
one that maximizes the aggregate wages, which can in theory be higher than mﬁE. However, in the
special cases of linear random sequential search and linear transportation costs on a Salop circle,
it is possible to show (see proof of Proposition 2) that mﬁE is precisely the value that maximizes
aggregate wages when there is sectoral diversity. Hence, even in the most extreme case where
workers care only about the public good without public intervention, they never choose more
firms in sector B than in the market equilibrium.

Our assumption of linear returns in both sectors is an important driver of the result of a majority

of workers opposing the presence of two active sectors. If workers of type a were to suffer from
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competition from workers of type b in sector A - for instance through lower marginal productivity
- they would have more incentives to support the existence of a sector B. While decreasing returns
and competition for jobs are certainly important in practice, what we need for our results is for
workers of the majority type to have more to lose from the decrease in the number of employers

in their sector than from the lower demand for jobs in this sector.

6 Industrial policy with monetary transfers among workers

Let us now consider the possibility of monetary transfers among workers. The question of how
such transfers are possible is complex, as it involves strong commitment from a social planner.
One way of doing this is to consider an external player, acting like the head of a household in
Bergstrom (1989), offering a transfer between workers of a certain types and an industrial policy,
to be implemented under unanimity rule only, before the choice of linear taxation is made by the
median voter. We make the following assumption on the objective function of such a head of
household: she must offer a deal that is Pareto efficient given the expected equilibrium tax rate
and production structure in the subsequent subgame. As the head of the household can offer any
interpersonal transfer and utility is quasi-linear in money, the only Pareto-efficient policy is the
one that maximizes aggregate utility.

The initial choice of a joint social and industrial policy needs to be a credible commitment, as
letting the median voter change the industrial policy after the fact would make the equilibrium we
study in this section disappear. For a given industrial policy, we let tax rates be chosen by the me-
dian voter as before. Letting the tax rate be the result of a political consensus would even slightly
increase the range of political possibilities, as it would allow for higher total wages. However, we
focus on the possibility to commit to industrial policy and interpersonal transfers only.

Social policy is denoted by t = {1,,1,}, with at, = —(1 — )z, and #; the (possibly negative)
monetary transfer received by a worker of type i € {a,b}.

The modified timing is as follows:
1. The social planner offers a social and industrial policy {t, fa, fg}

2. If all workers accept the offer, the policy is implemented. Otherwise, workers play the game

described in Section 5
3. Two parties offer a policy platform 7.

4. Voters select their preferred platform using a simple majority rule ; ties are broken randomly.
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5. Firms choose which sector to be active in, and workers choose which sector to work in.

Proposition 3 When unanimous transfers are possible between workers and there exists a value
of mp such that the aggregate worker utility is higher with two active sectors than with sector
A only, voters choose an industrial policy that favors sectoral diversity. Otherwise, they favor a

unique sector A.

The formal proof is set out in the Appendix. There are two differences between the constraints
described here and those presented in Proposition 2. First, what determines the feasibility of a
political equilibrium with sectoral diversity here is no longer the aggregate wages, but the aggre-
gate utility. As can be seen in Figure 4, the two are not identical: the range of values of mp such
that aggregate utility is higher with firms active in both sectors is (slightly) larger than the range
for which aggregate wages are higher because of the existence of a public good. This difference
increases when the valuation of the public good increases. The second difference is the disappear-
ance of the constraint that all transfers happen via the production of public goods. This means
that, in the example we present in Figures 1-4, the political equilibrium is no longer mp = 0, but
mg, slightly above mg (see Figure 4). A crucial assumption stemming from our chosen timing is
that there is a joint commitment to the social and industrial policy. Without such commitment, in a
democracy, the median voter always prefers an industrial policy favoring sector A for a given level
of transfer.

In this example, the “social policy” solves the problem of the impossibility of having firms
active in both sectors in a political equilibrium. Moreover, it leads to more sectoral diversity
than the market equilibrium without industrial policy. Indeed, my > mg, where mg is both the
equilibrium with fp = 0 and the value that maximizes aggregate wages. Thus, in the equilibrium
with transfers, fp > 0, and the majority of voters of type a are willing to subsidize firms in sector
B, because they are compensated for doing so, and the production of public good is more efficient
when the tax base is broader. This is not always true. In Figures 11-14 (in Appendix F) we show
a variant of the example on Figures 1-4, with a higher relative bargaining power for firms A and
a higher share of majority workers . In that case, even if the aggregate surplus is always higher
with firms active in both sectors, there is no social policy leading to this. The reason is that most
of the benefits from sectoral diversity go to firms, so that the aggregate wages are always higher
when all firms are active in sector A.

The transfers #, and f, considered here are pure interpersonal transfers, and neither depend

on the sector in which workers are employed nor on the actual wage perceived by workers. It
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is thus different from considering distinct linear tax rates for different types of workers 7,, 7, or
different tax rates in different sectors T4, Tg. It is also important to note that the transfer we are
considering here requires the type of workers to be verifiable. If workers had to self-select into
a category, transfers would be conditional upon truthful reporting of worker types. For instance,
offering different tax rates in the two sectors (74 < Tg) would not only affect the distribution of
wealth among workers, it would also affect incentives: 75 would become higher as a worker of
type b would have less incentives to search for the job in which she is more productive if the tax
rate in that sector is higher. The same holds true if the linear tax rate for a worker of type b, T,
increases.

The main policy implication is as follows. Without social policy, the political equilibrium is
geared towards protecting the old industry and transfer wealth to the workers with news skills
through the public good and personal income tax. Once social policy is introduced however, a
more efficient equilibrium exists in which the new industry is supported and older workers get
monetary transfers as compensation. However, for social policy to be possible, commitment is
crucial. Without a joint commitment to the implementation of industrial and social policy, the
policy we describe cannot be implemented. This implies that the timing and the institutional
commitment are as important to the success of an industrial policy as the content of the policy

itself.

7 Industrial policy with monetary transfers among all players

Let us now consider a variant of the above setting, but in which the transfers can also be made
between workers and firms. We consider, as above, a head of household offering a combination of
transfers and industrial policy, to be implemented unanimously among both workers and firms. The
total surplus - including firms’ profit - is by assumption unambiguously higher with firms active in

both sectors than in sector A only, @G + (1 — 0)Opa < 0G4 + (1 — &) Opp as Opp > CDA.

Proposition 4 When unanimous transfers are possible between workers and firms, voters choose

an industrial policy that ensures firms are active in both sectors.

The formal proof is set out in Appendix B. Here, any mp > i1 can be part of the equilibrium. In
the example presented in Figures 1-4, transfers among workers are sufficient to ensure there are
firms active in both sectors, so the political equilibrium with transfer does not necessarily involve

transfers from firms to workers - as we have made no assumption on the preferences of the head
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of the household, aside from a willingness to reach Pareto improvements. However, since firms
achieve higher profits with firms active in both sectors than in sector A only, it is also possible that
such transfers arise, depending on the offer made by the head of the household.

In the case where no agreement was possible with transfer among workers only (section 6)
however, the equilibrium now involves firms active in both sectors and a strictly positive transfer
from firms to workers (see Figures 11-14 in Appendix F). It is clear from the above results that
increasing the possibility of transfers increases the scope for a diverse production structure. When
no transfers are possible, the political equilibrium is constrained to maintaining the old sector only
unless the gain in wages is so high that transfers through the public good and taxes compensate the
losses of the median voter. With transfers among workers, as long as wages are higher, sectoral
diversity becomes an equilibrium. Transfers between firms and workers ensure the production
structure always has firms active in both sectors.

An even simpler way to enable workers to benefit from firms’ higher profit would be to relax
the assumption that the workers’ income is exclusively from their labor. Assuming workers own
an equal share of all the firms would lead to a similar result: it would align workers’ incentives
with the aggregate value created in the economy. We formalize this reasoning in Appendix E.
However, given the current rates of capital ownership inequality, where for instance the top deciles
own more than 60% of the wealth both in the US and in Europe (Piketty, 2014, chapter 10), our

assumption that the median voter does not earn a large share of the capital seems appropriate.

8 Conclusion

This paper asked the following question: how much coordination between industrial, labor and
social policies is needed for the development of innovative sectors making the most of the skills
available? We start by making the point that insufficient bargaining power may deter workers from
choosing the sector in which they are the most productive. As a result, firms may refrain from of-
fering jobs in innovative sectors if they do not expect to get suitable workers to fill these jobs.
This creates a vicious circle: low worker bargaining power, instead of reducing firms’ production
costs in innovative sectors, may end up reducing the supply of appropriately skilled workers. Clos-
ing the loop, workers rationally anticipate fewer jobs in these sectors, which further reduces their
incentives to choose such sectors.

Failing to address this vicious circle produces secular stagnation similar to that observed in

many OECD countries and many developing economies. A look at the current policy debates on
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the need to modernize the economies in Belgium, France or Spain for instance, shows that, rather
than considering the interactions between the three policies, policymakers tend to focus more on
increasing wage flexibility as a complement to industrial policy rather than on the relevance of the
distribution of bargaining power and on the transitional costs. Our paper shows that, with common
democratic decision processes, this strategy is unlikely to work. Without an explicit management
of the transition cost for workers and employers in the old sector, a majority of workers with
older skills will continue to protect the older industry, even if it means losing the investments in
education of the younger generations and hindering the modernization of the economy.

Our model suggests that to produce the necessary political support for modernizing an econ-
omy, it is rational for a government to rely on an industrial policy which subsidizes investment
in the new sector and to facilitate the mobility of workers towards these sectors by guaranteeing
them a fair share of the benefits from the structural transformation. The government also needs
to be able to make a credible commitment to internalizing the transitional costs of the economic
transformation such as social welfare programs to smooth the burden of temporary unemployment
for instance, but also vocational training or skill development. This is the role of a social policy. A
lack of a coordination between industrial and social policy is sufficient for an otherwise well inten-
tioned industrial policy to fail to deliver a sustainable economic transformation. This conclusion
is consistent with many of the failed industrial reform experiences of developed and developing
economies. Poor coordination, including overshooting or the mis-targeting of labor and social
policies to support the modernization of regions which have long relied on coal and steel related
industries explains why regions lagging behind have been a lasting problem in many European
countries despite numerous European sponsored modernization programs. It is also consistent
with the fact that many emerging economies have been stuck in middle income traps, unable to
move to the upper income groups.’

While our theoretical case does not explicitly deal with the shrinking of the middle class or the
increasing gap between the returns to capital and labor and the resulting erosion of the labor share
in the national income in economies failing to modernize, these stylized facts are also consistent
with our results. Moreover, our discussion of the need to account for the relevance of the distribu-
tion of the bargaining power is also consistent with the renewal of the case for profit sharing, for
more cooperative production structures and for a restructuring of trade unions’ mandate to close

the gap between insiders and outsiders. These solutions are also compatible with the much needed

9See for instance the Asian Development Outlook 2017: Transcending the Middle-Income Challenge, Asian Devel-
opment Bank, 2017.
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debate on the need to figure out a way of managing upfront the possibly high social transitional
costs associated with economic transformation. Our results suggest that this debate is particularly
important at a time when social policies have been scaled down to control deficits,'” a trend we
can expect to continue in the post-Covid world. Upscaling social policies should be seen as a
necessary complement to industrial policy rather than an impediment.

Our results have a number of limitations which deserve some conceptual follow up work. They
stem from an approach combining stylized models of the labor market, industrial policy and the
voting process. For the labor market, we abstract from frictions stemming from congestion in
job search and job posting. Adding this dimension to our model would allow us to specifically
model unemployment. We model industrial policy as support for a given sector, but consider
that the investment decision of a firm is a discrete choice between two sectors. A more realistic
model would allow for vertical differentiation of the investment. Such differentiation would add
an additional dimension of competition among firms, not only for workers but also for innovations.
Finally, as our game is static, so is the voting process we study. The older generation considers only
its current interest and does not foresee the possible impact of current policy on future outcomes
such as pensions, for instance. Voters expecting to have a long retirement and not discounting the
future too much might have less vested interests than in our setting. The idea is very similar to the
discussion on capital ownership in Appendix E: the closer the interests of the median voters are
aligned with the aggregate value produced in the economy, the higher the incentives for supporting
production diversity.

The policy relevance of our results could also do with some fine tuning, since specific im-
plementation details depend on the institutional characteristics of each country. To ensure that
coordination is effective and implementable to offset the slow growth and continuing labor market
challenges is clearly a local issue. However, the paper suggests that, focusing on the interactions
between the policies rather than considering them separately would be a step in the right direction

under the most common political and institutional contexts.

108ee for instance Vegh and Vuletin (2014).
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Sector A, my = 8 Sector B, mg =4

WaA = Ogp — ls(mA)

Wha = Opa — As(my) Wy = Opp — ASs(mp)

Figure 6: A Salop location model with linear transportation cost 7 and circumference D, A = %

Appendix A: micro-foundation of the s function

Perhaps the simplest form of such differentiation would correspond to firms located symmetrically
on a Salop circle of circumference D, with travel cost s, and a first free match to a randomly
assigned firm. With linear transportation costs ¢ > 0, our function would then be s(my) =tD/m,
with s’ = —tD /m;, and s” = 2tD /m;,. Alternatively, one could consider that a worker browses firms
sequentially and randomly (in the spirit of Wolinsky, 1986 and Anderson and Renault, 1999), and
finds a firm active in sector y with probability m, /M, also with a first costless match. Hence, with
a linear search cost of s the expected total search cost of finding a firm in sector ¥ is given by
s(my) = % (Denote by ¥ = m, /M, the expected search cost is s(y) = sYi (1 — %) = i= %.),
with s’ = —sM /m3, and s” = 2sM /m;,. What we need for our results to hold is the following: it is
less costly for a worker to join another firm in sector ¥ if there are more firms in sector ¥ .

Figure 6 shows an example with firms symmetrically located on a Salop circle, with ms = 8
firms in sector A and mp = 4 in sector B. The choice of a worker of type b is to trade off a higher

match value in sector B with a higher market power in sector A.

Appendix B: formal proofs

Proof of Lemma 1

Proof. A worker of type b is active in sector B if and only if wpg > wp,, corresponding to the
condition in the proposition. In terms of relative bargaining power, this condition rewrites A <

By = A (mp), asmy =M —mp. ®
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Proof of Lemma 2.

Proof. If 6 = b, the number of firms active in sector A is equal to mi, with mg =M - m/‘f‘ solving

o« mfj{ s(m8) (11
T—a " ms(md)
Ass' <Oands” >0,md € [M/2,aM]. m
Proof of Proposition 1
Proof. As all firms have the same expected profit, at equilibrium.
4+ (1— d M
n*(8 =B) Zkas(mA)+(1w %)s(m) >7LS<M) =", (12)

Hence, if for mff‘,mg workers go to their best sector, it is the equilibrium of the game. Using

Lemma 1, this condition rewrites A < —%8=%4__ = 25(m;d). m
s(mf)—s(mg)
Proof of Lemma 3

Proof. The minimum number of firms in sector 7iip follows directly from rewriting the condition
in Lemma 5 as s(ip) — s(M — mp) = %% Replacing by 7ip in (6) and adding the constraint

fa = 528 f, Jy solves

x o oumps(M —mg) — (1 — ot)(M — fig)s(iip)
fs=2 M — 2iiig '

(13)
From (8), we see that fz > 0 if and only if A > A1°. m

Proof of Lemma 4

Proof. A majority of voters « is of type a, with identical preferences. As we assume sincere
voting, a voter of type a chooses policy ¥ over policy v if and only if u(y) > u(y’'). As the
objective of parties is purely to be elected, according to standard median voter arguments, both
choose an identical platform y* that maximizes the utility of a voter of type a, and both parties
are elected with equal probability 1/2. Otherwise, there would always be a platform y’ with
u(y') > u(y=) such that the party offering y’ wins with probability 1.

To determine y*, one needs to compare the local optimum of two subgames. The first one is
mp = 0 and corresponds to the equilibrium with firms active in sector A only and taxe rate 7%(0).
The second corresponds to mp > fiip and corresponds to the equilibrium with firms active in both
sectors and a tax function 7*(mp). The local maximum is thus the value of mp € {15, M/2) that
maximizes u,. We denote this value by mpg. The political equilibrium of the game is thus the

maximum of the two subgames. ®
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Proof of Proposition 2

Proof. First, we want to show that aggregate wages higher with two active sectors than with sector
A only is a necessary condition for the median voter to choose an industrial policy that ensures
firms are active in both sectors. This means that there must exist at least one value of mg > g
such that

(1 — (X)(GbB — GbA) > )L(OCS(M—mB) + (1 — (X)S(mg)) —S(M)). (14)

By assumption, s(m4) > s(M), for all my < M. Define by w,a(6 = B) the wage of a worker of
type a with firms active in both sectors and w,4 (6 = A) with sector A only. For any industrial
and tax policy, if the market equilibrium is such that there is no sectoral diversity, it is always true
that wea (6 = B) < waa(8 = A). If there is no value of mp > rp that satisfies (14), this means
that dwaa (6 = B) + (1 — a)wpp(6 = B) < awaa(6 = A) + (1 — a)wpa(6 = A). Thus, for all 7,
uy(8 = B) < u,(8 = A): as the median voter is of type a, she always chooses a value of fz < fp
to ensure no firm enters this sector.

Second, assume there exists values of mp > g that satisfy (14). Define the set of such values
by u. The equilibrium policy is the one that maximizes the surplus of the median voter. We first
rewrite the optimal taxation in terms of mp only, for values of mp € L so that firms are active in

both sectors

Cur — As(M — mp) )
o (0ua —As(M —mp))+ (1 — ) (opg — As(mp))
1

73 (mp) ="

15
ot(Oua —As(M —mp))+ (1 — @) (044 — As(mp)) (15)
In the examples we use through the figures, with v(G) = gv/G,
2(M— M Gus + Opp) — A8) —m%(0us + O
Tt (mg) = g ( mB)( (mp(0ua + Opp) §) — mp(Caa + bB))‘ (16)

4mB(GaA (mB — M) + ;LS)Z

The equilibrium policy conditional on mp € Lp solves

mpq = arg max (1 —t*(mp))(Cu —s(M —mp))+v(7*(0(Car — (M —mp))+ (1 — &) (0pp — s(mp))).

mpe Uy
a7
In the case with firms active in sector A only, the equilibrium tax is given by
. _ O —AS(M 1
T =V GReiL) ) (18)

a0+ (1—at)ops —As(M)” aoua+ (1 —ot)ops —As(M)

The relationship between 7*, and ; is not clear. As wé < w”? and aw? + (1—o)ws > aw™ + (1 —
a)w’;d , it is clear that G > G (lower marginal cost of taxation and higher marginal revenue),
but not clear that 7"¢ < ¢ (depends on the slope of v). Whether a worker of type a prefers firms
to be active in two sectors therefore boils down to whether she values the public good sufficiently,
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and whether the gains from the higher revenues of the second group are thus sufficiently high, i.e.
whether

V(G + (1 =i Wi > v(G") + (1 — 9wl (19)
For instance, if v(G) = 0, the majority voters never want to have two active sectors. We want now
to prove that in the special cases of linear transportation costs or linear random search costs the
political equilibrium always yields m; < mﬁ. To see this, consider the most extreme case, in which
workers care only about the public good, corresponding to the maximum share of firms in sector
B a worker of type a is willing to accept. This could for instance be a function v(G) = gn(g) with
N(g) increasing and g — oo. In this case, 7°(.) — 1, so that the worker of type b votes for the
policy that maximizes aggregate wages. In the special cases of linear transportation costs or linear

random search costs, this maximization problem, when there is sectoral diversity, can be rewritten

as
sM sM
A(Ogp — —— l1—o)(opp—— 20
My, 0 Oga M_mB)+( )(Obs mB)’ (20)
in the linear sequential search, and max;,, (G4 — M’_DmB) +(l—a)(ops — %), on a Salop circle,
which both have an identical solution:
o -«
= . 21
(M —mp)? m3 @D

In the special cases of linear transportation costs or linear random search costs, the equilibrium

number of sector B when there is sectoral diversity can be rewritten as

o AsM 1 —oAsM

= ; (22)
M— mp M— mpg mp mpg
in the linear sequential search, and Mf‘mB M{tﬁB = 1};—:‘ %, on a Salop circle, which are both equiv-
alent to:
o l-o
i 7= —- (23)
(M —mg) mp

As this is the most extreme case - the median voter only cares about the aggregate wages, there is

no political equilibrium such that /g > my. m

Proof of Proposition 3

Proof. As monetary transfers among workers are possible, and as utility is quasi-linear in money,
the only Pareto-efficient equilibrium is the one that maximizes aggregate utility. As there is a
unique equilibrium linear tax 7 and sectoral diversity for each industrial policy f, and as ac-
cording to Lemma 3 any mp > #ip can be induced by an industrial policy, selecting an equilib-

rium aggregate utility is equivalent to selecting a mp € {0, [/ig, M /2]}. Denote by m§ the num-
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ber of firms in sector B maximizing aggregate utility conditional on workers searching, mg =
arg maxm,>m, Cua(mp) + (1 — o )up(mp). By definition, if the equilibrium share of firms in sector
B found in Section 5 is such that that firms are active in two sectors, my yields strictly higher
aggregate worker utility. Hence, there exists transfers such that a policy f that yields mg can be
unanimously accepted, and such a policy exists according to Lemma 3. The same applies if the
equilibrium share of firms in sector B found in Section 5 is such that that firms are active in sector
A only. Hence, mjy is the equilibrium number of firms in sector B if aggregate worker utility is

higher with mg than with mg = 0. ®

Proof of Proposition 4

Proof. As monetary transfers among all players are possible, and as utility is quasi-linear in money
and firms maximize profit, the aggregate surplus is always maximized in the presence of two active
sectors. For the same reasons as in Proposition 3, a diverse equilibrium can always be reached.

Because all types of transfers are possible, any mg € [rig, M /2] is an equilibrium. m

Appendix C: Pareto-improving increases in workers’ bargaining power

In the following, we identify conditions for an increase in workers’ relative bargaining power to
benefit all types of players. We provide a condition (see Proposition 5) for such an increase to be

Pareto improving.

Firms

We have shown in Section 3.3 that for a given bargaining power, employers always prefer workers
to be active in both sectors. This is because sectoral diversity gives them higher market power: the

M) ' while the

d _ d
expected profit in a diverse economy is T5_p = 4 as(mA)Jr(AL D) yith s(mé) > s(md) > s(M),

expected profit of a firm in a non-diverse economy (m4 = M) is equal to T5_, = A

as from Lemma 2 a strict majority of the employers are active in the old sector A in a diverse
economy.

We illustrate equilibrium firms’ profit in Figure 8. While the expected profit in a given equi-
librium increases in firms’ (relative) bargaining power A, there is a discontinuity at A*. Hence, for

all A > A%, firms are better off with a lesser bargaining power A’ if there exists a A’ < A* such that

m5_pg(A') > m5_4 ()
s(M)
as(my) + (1 - a)s(mg)

A > A =17 (2). (24)

The function A/ () therefore gives the maximum “sacrifice” of relative bargaining power a firm
is willing to make - compared to a reference point A - in exchange for a higher level of sectoral

diversity.
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Equilibrium outcomes, for M = 15, s = 60, 6,4 = opg = 10, Op4 = 8, & = .75.
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Type a workers

For a given A, a worker of the majority type a loses out where there is higher sectoral diversity. The
reason is that such a worker gets the same match productivity with and without sectoral diversity,
but the distance to the next closest firm becomes higher. More sectoral diversity for a worker of
the majority type simply means a lower wage for the same job, as the market structure is now
more diverse. We illustrate the equilibrium wage of workers of type a in Figure 9. There is also
a discontinuity at A*, although this time it corresponds to a discrete loss of wages due to firms’
higher market power.

Hence, for all A > A*, workers of the majority type a are better off with a diverse production
and a higher relative bargaining power A’ < A* only if this increase in workers’ bargaining power

is sufficient to compensate for the lower outside option, i.e.,

s(M)
s(mg)

A< A =A%Q). (25)
The function A%(A) < A is thus the maximum relative bargaining power - compared to a
reference point A - a worker of the majority type a is willing to accept to give to firms in order to

be compensated for the loss of market power due to higher sectoral diversity.

Type b workers

Finally, the wage of workers of the minority type & is set out in figure 10. The discontinuity at A°
is different from type a workers, as the change in equilibrium corresponds to switching to more
productive activities. However, at A°, the wages of the minority type also discretely decrease, as
what determines the existence of a diverse equilibrium is whether minority workers choose their
best sector given that there are two active sectors. Hence, they compare a wage that is lower than
their productivity by an amount of As(m$) in sector B to As(m4) in sector A, albeit with a lower
productivity. Whether the wage of a type b worker in a firm active in sector B when there are two
active sectors - Opp — ls(mg) - is higher than the wage of this worker in sector A when there are
two active sectors, 04 — As(m¢) depends on the relative importance of the match value and of
the market power. If firms are active in the two sectors, we cannot observe the counter factual of
type b workers moving to sector A without sectoral diversity, and receiving a wage lower than their
productivity by an amount of As(M) < As(m4) only. Hence revealed preferences are not sufficient
to conclude that type b workers prefer two active sectors.

Type b workers are thus better off with a relative bargaining power of firms A’ and a diverse
production structure than without sectoral diversity and with a relative bargaining power of firms

equal to A if

, _ Obg—Opa s(M)
Mo T A = A) 26)

However, the following lemma shows that this condition is never binding when considering Pareto

optimality.
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Lemma 5 If a relative bargaining power A" < A* corresponds to a diverse economic structure,
then if it makes workers of the majority type a better off than a given bargaining power cor-

responding to a non-diverse economy, it also makes workers of the minority type b better off,

AP(A) > A9(R).

Proof. Simple arithmetic shows that (1) > A%(4) is equivalent to A’ < % =A% =
The above lemma means that if workers of the majority type are better off with two active
sectors, so are workers of the minority type. It does not mean, however, that type b workers always
prefer two active sectors. It can be the case that the gain in market power for the firms outweighs
the gain in productivity, but that once m$% firms are active in sector B, type b workers prefer this
sector (whereas they would have preferred all the firms to be active in sector A). However, if

workers of the majority type a prefer to have two active sectors, so do the minority type b workers.

Higher bargaining power for workers can be Pareto improving

Given that the total surplus is higher with than without sectoral diversity, it is natural to think that a
social planner able to choose the respective bargaining powers could make everyone better off. As
firms are unambiguously better off with two active sectors, there is a trade-off for them between
their bargaining power and sectoral diversity. In particular, it is possible to improve everyone’s

surplus by increasing worker’s bargaining power if it is not initially too low.

Proposition 5 For any A € (A*,A), firms are active in sector A only. However, there exists a

A < A* that is Pareto improving.

Proof. As y € (1/2,a), it follows that /(1) < A%(A) for all A. Hence, according to Lemma 5,
any ' € (A/(1),A()) is Pareto improving. However, it still needs to be the case that A < A
for firms to be active in both sector in equilibrium. Such a A’ exists if A/(1) < A/, equivalent to
A< & =) with A > At as y < a. m

The above result shows that increasing workers bargaining power can be Pareto improving if

the initial relative bargaining power of firms is below a threshold A. In theory, if A were con-
tractible, for all A € (ls,i), it would be possible for a social planner, modeled as the head of a
household in Bergstrom (1989), to offer a new bargaining power A’ < A* to workers and firms,
and such a new bargaining power would be unanimously accepted. We illustrate this proposition
on figure 11: for all value of A € (A°,1) (on the X-axis) we provide the minimum value of A < A
that firms are willing to accept Ay, below the maximum value that a type a worker is willing to
accept A,. According to Lemma 5, if both workers of type a and firms are willing to accept a new
bargaining power, so do workers of type b. For values of A > A, the initial bargaining power of
firms is too large for them to accept a deal that involves A < A°. For values of A < A’, sectoral
diversity is already the equilibrium, so that firms have nothing to gain from accepting a lower

bargaining power.
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Figure 11: Illustration of Proposition 5, for M = 15, s = 60, 6,4 = 0pp = 10, O, = Opa = 8,
a=.75.

Appendix D: Different bargaining power for young and old workers

Define by A¢ and A respectively the firms’ relative bargaining power when matched with a worker
of the majority type “old” and and worker of the minority type “young”.

The equilibrium wage levels in presence of sectoral diversity are given by

Waa = Ous — k“s(mi) 27
Wha = Opa — ALs(mb) (28)
Wpg = Opp — lbs(m%) (29)

For a given number of firms in each sector, the condition for diversity to be an equilibrium is

Op — Opa > AP (s(m) —s(m)). (30)

Thus, for a given number of firms in each sector, decreasing the bargaining power of a worker
of type b only (higher A”) makes it more difficult to satisfy the condition for sectoral diversity to

exist. However, mp and m4 are not exogenous, they solve 7y = 7p,

mf%s(mﬁ)_l—alﬁb 31)
do(mdy o Ad
miy s(mf)

The impact of an increase in A? is thus to increase m%, as firms can now make more profit in sector

B. The total effect thus crucially depends on the shape of s(m).
However, looking at the desirability for the majority workers to pursue such an asymmetric
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change however, the logic is similar to the symmetric case, as wy4a = G4 — l“s(mg’), A% does not
change and s(m4) must increase when A° increases in order for firms the keep the same expected
profit in both sectors. Decreasing the bargaining power of younger workers thus makes older

workers unambiguously worse off.

Appendix E: Capital ownership

Assume all workers own an equal share of the firms, and ownership is entirely in the hand of
the workers. We can show then that majority workers are then always better off under sectoral
diversity than without.

Without sectoral diversity, a worker of type a receives a total income r equal to the sum of his
wage 0,4 — As(M) and his share in the firms’ profit As(M),

ra(6 =A) =0un —As(M)+As(M) = Opa. (32)

With sectoral diversity, the profit of firms is the weighted sum of the profit in both sector. The total

income of a worker of type a is equal to

re(6 =B) = 0pn — ls(mfi) —l—l(as(mfi) +(1— Ot)s(m%))
=0+ A1 — ) (s(m) —s(m2)) > Oua, (33)

as m% < m¢ and thus s(m%) > s(m%). Hence, in any industrial policy majority voters prefer an
equilibrium with sectoral diversity, which is thus the choice of the median voter.

There are three direct corollaries to this result. First, the share of capital owned by workers
determines how aligned their interests are with the value created in the economy. Second, if only
old workers own the capital, the effect is exacerbated by the median voter belonging to that group.

Third, consider a model in which old workers hold all of the capital of firms in the old sector,
regardless of the sectoral diversity in the economy, but none of the capital in the new sector.

In the absence of sectoral diversity

ra(6 =A) =04 — As(M) + AS((XM)
= O+ — % ys(M) (34)
while in the presence of diversity
d As(mg)
ra(6 =B) = 04a — As(my) + @ p”
= GaA
<ry(06=A) (35)

Hence, older workers prefer to keep the old sector only as both their vested interest as workers
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and their vested interest as capitalists align. We are then back to a similar problem as in the main
model. A larger tax base may lead to diversity if it is large enough and workers sufficiently value

the public good. Otherwise, transfers are necessary to sustain diversity.

Appendix F: additional figures
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Political equilibrium, A = .4, M = 15, s = 60, 6,4 = 033 = 10, 04 = 6, & = .75, v(G) = 2V/G.
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