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Abstract

We develop a quantitative framework in which income inequality arises endogenously
in response to productivity shocks. The framework accommodates sectoral input-
output linkages, arbitrary elasticities of factors and intermediates, and heterogeneous
workers that endogenously choose to supply their labor across sectors. Workers are
imperfectly mobile across sectors, parameterized by a Roy-Frechet setup. We charac-
terize the impact of Harrod-neutral shocks and changes in labor mobility on income
inequality and welfare up to first- and second order. Inequality arises in equilibrium
due to a combination of changes in income share and labor use across all sectors due
to their dependencies in the input-output network. We calibrate the model using Bel-
gian data and provide quantitative results, confirming strong non-linearities. These
results suggest that labor market-improving policies can have strong effects on both
welfare and inequality, but the impact is both quantitatively and qualitatively depen-
dent on the structure of the economy and its initial equilibrium.
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1 Introduction

We develop a quantitative framework that generates income inequality in general equi-
librium. In this setup, a competitive economy accommodates sectoral input-output link-
ages, arbitrary elasticities of factors and intermediates, and heterogeneous workers that
endogenously choose to supply their labor across sectors.
Producers combine inputs with heterogeneous labor to produce outputs to be sold again
to other producers and final consumers. Workers choose to work in a given sector, deter-
mined by their preferences for a sector, the wage in that sector, the elasticity of imperfect
mobility of labor across sectors and relative to wages and preferences in all other sectors.
Workers are also consumers, linking productivity shocks to income shocks throughout
the input-output structure of the economy.
The elasticity of labor mobility is parameterized through a simple Roy-Frechet setup as
in [Lagakos and Waugh, 2013] and [Galle and Lorentzen, 2021]. This setup allows for arbi-
trary labor mobility across sectors, and nests perfect immobility (specific factors models)
and perfect mobility (typical for many classical general equilibrium models) as special
cases. In partial equilibrium, a change in labor mobility affects the reallocation of work-
ers across sectors. In general equilibrium, wages also adjust, generating potential income
inequalities across sectoral wages. Intuitively, if workers are perfectly mobile across sec-
tors, wage inequality is moot in response to a productivity shock: workers reallocate
endogenously across sectors such that a single economy-level wage arises in equilibrium.
Conversely, in the case of perfect immobility, workers take the full effect of productivity
shocks through equilibrium adjustment in wages. More generally, imperfect labor mobil-
ity generates income inequality in response to shocks, attenuated by the amount of labor
mobility.
We then provide comparative statics for the change in wages in one sector, resulting from
a Harrod-neutral (labor-augmenting) productivity shock in any sector. These shocks af-
fect the efficiency units of labor in that sector, and thus change the optimal allocation of
labor in all sectors in equilibrium. The total effect of a productivity shock in a given sector
s on wages in any sector i is given by a change in the income share of households sup-
plying their labor to i (the labor centrality channel), the change in labor use in i (the labor
supply channel), and a GDP shifter in response to the productivity shock. The first two
channels generate inequality, while the GDP shifter only affects welfare levels.
To build intuition, we first document an income-inequality neutral result. In a benchmark
Cobb-Douglas production and consumption economy, there is only an effect of the GDP
shifter, independent of the amount of labor mobility: while real wages change in accor-
dance to the shift in GDP, all wages move in tandem, resulting in no change in income
inequality in response to a shock. The intuition is that labor use and wages offset each
other perfectly to keep labor shares in production constant.
In general however, productivity shocks are not inequality-neutral, and are governed by
the sign and size of the other two channels. The labor centrality channel dictates the
change in the importance of labor supplied in sector i for final demand (and thus GDP).
In particular, it is given by a substitution and scale effect, weighted by the importance
of that sector’s income in aggregate value added. The substitution effect captures how
sectoral labor use adjusts in response to a productivity shock, as prices for intermediates
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and labor in all sectors react to the shock. The scale effects captures the change in output
in that sector in response to the changes in labor compensation in sector i. The sector’s
income share conveys the intuition that low income share sectors are impacted more in-
tensely by both substitution and scale effects, as changes in labor demand and market
size are distributed among fewer workers.
Finally, the labor supply channel dictates the reallocation of labor supply across sectors
in response to the shock. This reallocation depends on the labor mobility and the change
in wage in sector i, relative to the preference-weighted change in wages in all sectors.
Clearly, if labor mobility is low, productivity shocks trigger stark changes in income in-
equality, as workers cannot move and need to take the wage shock as a result of the
productivity shock as given. Conversely, high labor mobility dampens the effect of wage
inequality as people move more freely across sectors in response to the shock.
To further highlight the various channels, we provide results for some simple economies
that differ in their input-output structure with perfect labor immobility. In a horizontal
economy, households provide labor to one of N sectors which is the single input of pro-
duction, and all sectors sell to final demand. In this structure, there is only a scale effect,
and no substitution effect: the relative change in wages in two sectors is only determined
by the final demand elasticity, and how consumers reallocate their expenses across sectors
in response to the productivity shock. In another example, households supply one type of
heterogeneous labor to a single sector in the economy. In this roundabout economy, used
in classic models of wage gaps (e.g. [Autor et al., 2003] and [Acemoglu and Autor, 2011]),
one sector produces everything in the economy and uses all types of heterogeneous labor
and its own output in production. In this special case, there is only a substitution effect,
but no scale effect. The scale effect is moot as this one sector generates all output in the
economy. Wage inequalities appear because of a reallocation of the use of heterogeneous
labor in input use. Finally, in a vertical economy, firms only sell to downstream producers
up to final demand, combining labor with upstream inputs. In this case, both substitution
and scale effects shape income inequality. We then turn to a more general case in which
labor is imperfectly mobile. Intuitively, all results on substitution and scale hold, with a
dampening effect on income inequality as labor mobility increases.
Next, we fully characterize the impact of productivity shocks on aggregate output and
inequality. We generate results for both first-order (linear) and second-order (non-linear)
change in output in response to shocks. We provide results for both productivity shocks,
as well as a change in labor mobility. In response to a productivity shock, the change
in real GDP (and welfare) is given by the labor income shares of each sector. Intuitively,
from an envelope theorem argument, income shares do not change in response to the pro-
ductivity shock, and all effects are linear in the productivity shocks. More generally how-
ever, income shares respond endogenously to productivity shocks, and non-linearities
appear. This result extends [Baqaee and Farhi, 2019] to account for imperfect factor mo-
bility, which now include the substitution and scale effects discussed above.
As another exercise, we evaluate a change in labor mobility (e.g. due to labor market and
educational policies to reduce labor frictions). In this case, up to first order, a change in
mobility affects welfare, expressed as the income share weighted sum of the elasticity of
labor use with respect to the mobility parameter. If wages tend to be relatively higher
in sectors that are more important for final demand through the production network, an
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increase in mobility implies an increase in labor supply in these sectors. This generates
a positive elasticity of mobility with respect to welfare up to first order. Conversely, if
wages are not positively correlated with final demand shares, this elasticity is negative.
More generally, wages adjust in equilibrium, in response to a change in mobility. This
generates second order effects, in which a change in worker mobility not only generates
propagation and aggregate effects through changes in income shares, but also directly
through a change in relative wages. The second-order effects recover the scale and sub-
stitution effects of a change in labor mobility on aggregate output.
Finally, we calibrate the model using data for 64 sectors in Belgium, and provide quanti-
tative first-order and second-order results on both welfare and wage inequality. We sim-
ulate the effect of sector-specific labor productivity shocks, and changes in labor mobility.
We first simulate the effect of a labor-specific productivity shock on aggregate output
and income inequality. For a given parameterization of elasticities of substitution (strate-
gic complements) and a labor mobility close to perfect mobility, a 1% labor productivity
shock in the energy sector corresponds to a 0.005% change in aggregate welfare, up to a
first order. Taking into account the equilibrium adjustments of income shares with im-
perfect mobility shows the non-linearities of the impact on welfare, with an elasticity of
-0.007. Turning to the effect on wage inequality, and for the same calibration, we find that
wages across sectors on average respond with an elasticity of 0.004. However, there is dis-
persion in the wage responses across sectors, with a standard deviation of 0.18. It turns
out that the vast majority of the wage changes is driven by the labor centrality channel,
partly offset by the labor supply channel. When evaluating the impact of a change of la-
bor mobility, we also provide results for welfare and income inequality. Up to first order,
a 1% increase in labor mobility generates a 0.14% increase in welfare. The second-order
effects however show strong concavity, suggesting very different policy implications, de-
pending on what the level of mobility is before the shock. For low levels of mobility,
providing slack on mobility has strong positive effects on welfare. Turning to the impact
on wage inequality, we find strong and divergent effects across sectors.

2 An Economy with input-output linkages and imperfect
labor mobility

2.1 Model description

We start by formulating an economy with sector input-output linkages, arbitrary elas-
ticities of factors and intermediates, and heterogeneous workers that supply their labor
across sectors.

Production The production side consists of N sectors. Representative firms in each of
these sectors produce a homogeneous good, using labor and goods from other sectors to
produce their output following a constant returns-to-scale technology.
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yi = Fi
(
zil, li,{xij}j∈N

)
where yi is sectoral output, Fi is the production function that transforms inputs into out-
puts, zil is a Harrod-neutral productivity shock specific to labor in sector i, li is the labor
use in sector i and xij is the use of the good produced in sector j in sector i.
Production takes place in perfect competition. Hence, sector prices are equal to marginal
costs, so that:

pi = Ci
(
zil,wi,{pj}j∈N

)
where pi is the price of the good in sector i, Ci is the cost function, wi is the wage of work-
ers in sector i, and pj is the price of input j.

Workers There is a measure one of workers who supply labor. The sector in which they
supply their labor depends on their preferences and the wage that they would earn in
each sector. Preferences follow a joint Fréchet distribution, with parameter Φi, which is a
location parameter that can vary across sectors i ∈N , and a dispersion parameter κ = θ

1−θ
which governs the mobility of workers between sectors. The share of workers supplying
their labor to sector i is equal to :

li =
Φiw

θ
1−θ

i

W
θ

1−θ

where wi is the wage in sector i and W is the wage index of workers equal to
(

∑j Φjw
θ

1−θ

j

) 1−θ
θ

.

When θ → 0, workers are immobile between sectors, so that:

lim
θ→0

li =
Φi

∑
j

Φj

which depends only on the preferences of workers regarding the sector in which they
want to work. Then labor supply does not depend on wages.
Conversely, when θ → 1, workers are perfectly mobile between sectors, and we have that:

lim
θ→1

li = 0 i f ∃ wi < wj with j ∈ N

lim
θ→1

li = +∞ i f wi > wj ∀ j ∈ N

lim
θ→1

li =
Φi

∑
j

Φj
i f wi = wj ∀ j ∈ N

which implies that workers would all move to the same sector where the wage is the
highest. This is a partial equilibrium analysis where wages are exogeneous. Once they
are endogeneous to the model, the labor supply would converge to the third case where
all wages are equal which is the classical result for perfect workers’ mobility.
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Consumption Workers are also consumers, sharing identical homothetic preferences:

Y = D ({ci}i)

where Y is the real output of this economy, D is an aggregator of consumption equal to
welfare and real GDP in this economy and ci is the final demand for the good from sector
i. Total income of the group of workers supplying labor to sector i is equal to wili, which
pins down the budget constraint of each household.

Equilibrium Finally, market-clearing conditions imply that all labor and goods markets
clear:

L = 1 = ∑
i

li; yi = ci + ∑
j

xji

Input-output definitions In this economy, the technical coefficient matrix Ω is defined
as a N ×N matrix whose ij-th element is :

Ωij =
pjxij

piyi

The technical coefficients represent the cost share of the use of intermediate good j in total
output of i.
The N ×N Leontief matrix Ψ is built on the technical coefficient matrix :

Ψ = (I − Ω)−1

where I is the identity matrix. The ij-th element Ψij of this matrix denotes the direct and
indirect use of sector j as a supplier to sector i.
We define the labor matrix ΩL as a vector of dimension 1 ×N , whose i-th element is the
labor compensation allocated to workers in sector i:

Ωil =
wili
piyi

Similarly, we define the vectors of final consumption ΩC, whose i-th element is:

Ωci =
pici

GDP

wich gives the final demand for good i as a share of GDP.
These variables allow to define the importance of sectors and groups of households for
the production of real GDP, Y . By accounting definition, real GDP is equal to the final
demand homothetic function D. Therefore the importance of sectors and households for
production is given by their direct and indirect importance in production of final demand
goods. The sector sales shares of nominal GDP, λi =

piyi
GDP which are the Domar weights,

and the income shares of household groups, Λi =
wili

GDP , embody this intuition as follows :

Λ′ = Ω′
C Ψ diag(ΩL) ; λ′ = Ω′

C Ψ
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where the i-th element of vector λ and Λ gives the direct and indirect use of sector i and
labor supplied to sector i for the production of final goods :

Λi = ∑
j

ΩcjΨjiΩil ; λi = ∑
j

ΩcjΨji

Hence, the importance of a household for the real output Y is given by the direct and
indirect importance of the labor it supplies to the production of final demand goods. The
same intuition follows for sectors. This importance is given respectively by their income
shares and their sales shares of nominal GDP.

2.2 Comparative statics

We now analyze comparative statics of the network economy developed above, starting
from the initial equilibrium where the labor-specific productivity variables zsl, are set to
1. Hence, taking the log-changes of income shares wili/GDP with respect to a Harrod-
neutral shock in sector s and isolating the log-change in wage, we have that:

d log wi

d log zsl
=

d log Λi

d log zsl︸ ︷︷ ︸
labor centrality channel

− d log li
d log zsl︸ ︷︷ ︸

labor supply channel

+
d log GDP

d log zsl︸ ︷︷ ︸
Aggregate channel

∀i ∈ N

This equation is central to the understanding of income inequality in network economies
and provides the basic intuition for the rest of the paper.
First, the labor centrality channel represents the change in the importance of labor supplied
in sector i for final demand and therefore for GDP. It is given by:

d log Λi

d log zsl
=

1
Λi︸︷︷︸

inertia multiplier

(
d Ωilλi︸ ︷︷ ︸

substitution effect

+ Ωild λi︸ ︷︷ ︸
scale effect

)

where the change in income shares Λi appear through a change in labor demand d Ωil,
holding sales shares fixed, and/or through a change in market size d λi, holding labor
supply fixed. These effects are respectively the substitution and scale effects. When a
productivity shock occurs in one or more sectors of the economy, intermediate goods
and labor have new equilibrium prices and wages that clear the markets. Firms and
consumers update their optimal decision and new labor shares and sector sizes result
in equilibrium. These effects are adjusted by 1

Λi
which we call an inertia multiplier. This

multiplier conveys the intuition that income shares reflecting a low level of labor compen-
sation with respect to GDP would be impacted more intensely as the effects of changes in
labor demand and market size would be distributed among fewer workers.
Second, the labor supply channel indicates the impact of workers’ reallocation between sec-
tors on labor supply in one sector. This channel is given by :

d log li
d log zsl

=

(
1 − θ

θ

)
Φi

(
d log wi − ∑

j
Φjd log wj

)
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Preferences of workers are fixed, but wages in each sector change in response to the labor-
sector productivity shock, creating an incentive for workers to move. When θ is close to
zero, workers will not move, even if wages differ a lot between sectors. Hence, produc-
tivity shocks will trigger stark changes in wage inequality, as workers will not be able
to respond to the shock by moving across sectors. This coincides with a specific factors
model. In the other limit, when θ is close to 1, workers will immediately adapt to small
changes in wages and therefore wage inequality would not be able to take shape. This is
the standard case in which wages clear in general equilibrium with perfect mobility.
Finally, the aggregate channel specifies the importance of the change in GDP for the sectoral
wage. We have that :

d log GDP
d log zsl

= Λs

which is an implication of Hulten’s theorem for factors of production. This channel pro-
duces a scale effect on wage inequality as it impacts all sectoral wages in the same way. We
have that if the two first channels are muted and the shock only impacts wages through
the aggregate channel then there is no change in wage inequality. We elaborate on this
intuition in the next section to develop an inequality-neutrality result which is central for
the understanding of income inequality in production networks.

3 An Inequality-Neutral Result

To understand how changes in income inequality occur in network economies, we start
with a benchmark framework where production functions and household preferences are
Cobb-Douglas and workers are immobile (θ = 0):

yi = lωil
i Πjx

ωij
ij ; U = Πjc

ωci
i ; li =

Φi

∑
j

Φj

By the first-order conditions, we have that the shares of expenses for intermediate good
and labor of the firms with respect to their total sales and the share of expenses by good
of households are fixed. Hence in Cobb-Douglas economies we have that :

ωil = Ωil ∀i ∈ N ; ωij = Ωij ∀i, j ∈ N ; ωci = Ωci ∀i ∈ N

which means that the change in expenses and in total sales (or in total incomes for house-
holds) always compensate in order to keep a share of expenses fixed in this simple model.
In this case where the changes in intermediate good, factor shares and consumption
shares are always equal to zero and knowing that the change in Domar weights λi only
depend on the change in these shares, we also have that:

d λi = ∑
o

Ψoi

d Ωco︸ ︷︷ ︸
= 0

+∑
j

d Ωjo︸ ︷︷ ︸
= 0

λj

 = 0 ∀i ∈ N in this model
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which conveys the intuition that the change in the importance of a sector i compared
to GDP is given by the change in final sales and intermediate good sales of the other
sectors j ∈ N weighted by the importance of sector i as a supplier to these other sectors.
Therefore, building on the first-order conditions, we have that dλi = 0 ∀i ∈ N in Cobb-
Douglas economies which implies that the relative size of each sector with respect to GDP
does not change.
These results imply that the labor centrality channel is silent in this model. Then, following
the assumption that workers are immobile and therefore cannot change sectors, we have
that the labor supply channel is also silent in this model. Both these results imply that the
only channel impacting wages in this model is the aggregate channel which is the same
for each sector’s wage. Hence, we have that each worker is impacted in the same way,
and therefore any labor-specific productivity shock will only make each worker richer or
poorer in real terms, but will not impact wage inequality. We formalize this intuition in
theorem 1 for any model implying inequality-neutral results.

Theorem 1 (Inequality-neutrality) Assume a Harrod-neutral productivity shock specific to la-
bor occurs in the economy. Then the two following propositions are correct if and only if the third
is:

(1) d log Λi
d log zjl

= 0 ∀ i ∈ N

(2) d log li
d log zjl

= 0 ∀ i ∈ N

(3) d log wi
d log zjl

=
d log GDP

d log zjl
∀i ∈ N and d log

(wi
wj

)
= 0 ∀i, j ∈ N

Corollary 1 A corollary of theorem 1 is its negative statement. At least one of the two following
propositions is correct if and only if the third is:

(1) ∃ i ∈ N : d log Λi
d log zjl

̸= 0

(2) ∃ i ∈ N : d log li
d log zjl

̸= 0

(3) ∃ i, j ∈ N : d log
(wi

wj

)
̸= 0

In the next section, we build on this benchmark result to study separately the channels
creating wage inequality in equilibrium using simple network economies.

4 Simple structures

In this section, we study simple economic structures to specify the different channels
through which changes occur in wage inequality, following labor-specific productivity
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shocks. To do so, we study the case when firms use a sector-specific CES technology and
households have CES preferences:

yi =

ω

1
σy,i
il l

σy,i−1
σy,i

i + ∑
j

ω

1
σy,i
ij x

σy,i−1
σy,i

ij


σy,i

σy,i−1

; U =

(
∑

j
ω

1
σc
cj c

σc−1
σc

j

) σc
σc−1

where σy,i is the elasticity of substitution between inputs in the production process of sec-
tor i, σc is the elasticity of substitution between consumption goods for households and
the ω parameters are the shares of inputs and consumption goods at the initial equilib-
rium. In this setup, theorem 1 no longer holds, and productivity shocks can generate
labor inequality effects.
We proceed to the study of different stylized economies and study what basic production
structure can teach us about changes in wage inequality when 1) labor is specific to each
sector and when 2) labor is imperfectly mobile.
We start with the case where labor is specific to a sector (θ → 0). Each of the following
economies represent a different combination of channels impacting wage inequality. The
first, the horizontal economy, only opens the change in market channel but keeps the la-
bor demand channel closed. Second, in the roundabout economy, only the labor demand
channel is opened and the market size do not change. Finally, in the vertical economy,
both channels are opened. We study what is the sign and size of the effects implied by
these channels for wage inequality.

Horizontal economy See Figure 1. Households supply one type of labor specific to one
sector, while sectors only use labor to produce the output that they sell directly to final
consumers:

Figure 1: Horizontal economy

In this economy, firms only sell to final demand and their sales shares only depend on
final consumers. As sectors only use labor, sales shares and income shares coincide (λi =
Λi) and household supplying labor in sector i is the only one impacted by the change in
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sales share of sector i. Hence, the sign of the effect on wage inequality depends on final
demand’s elasticity of substitution between consumption goods and how final consumers
reallocate their expenses between one sector and another. The change in sales shares is the
only effect impacting wage inequality, as labor is the only input and cannot be substituted
by another input. This implies that there are only scale effects but no substitution effect:

d log
(

w1

w2

)
= d Ωc1 − d Ωc2

= (1 − σc)

(
Ωc1d log

(
w1

z1l

)
− Ωc2d log

(
w2

z2l

)
− (Ωc1 − Ωc2)d logP

)
where P is the consumers’ price index in this model. The sign of the wage inequality
depends on σc. If it is bigger than 1, consumption goods are imperfectly substitutable. A
positive productivity shock incurs a positive effect on wages as the demand for the good
produced with that labor would increase. Hence, as firms compete for final demand,
workers also ultimately compete across sectors and more productive specialized workers
earn a higher wage. On the other hand, if σc is smaller than 1, consumption goods are
complements. Workers that become more productive are penalized by a decrease in de-
mand for the good that they produce. Workers are better off when their own productivity
decreases as households have to reallocate more resources to that sector and the real wage
mechanically increases.
The size of the change in wage inequality depends on the intensity with which house-
holds reallocate their demand from one good to another and therefore favor some spe-
cialized workers over others. This depends on the difference between σc and 1, on the
size of the shock d log zsl and on the parameters ΩC.

Roundabout economy In this example, each household supplies one type of labor, see
Figure 2. All labor is used by one sector, which subsequently sells its output to itself and
to final consumers. One sector produces everything in the economy and uses two sorts
of labor and its own output in production.1 In this setup, only substitution matters as
sector 1 will always produce the entirety of real output in this economy. Therefore, when
a labor-specific productivity shock occurs, wage inequality changes as follows:

d log
(

w1,A

w1,B

)
= d Ω1l,A − d Ω1l,B

= (1 − σy,1)

(
Ω1l,Ad log

(
w1,A

z1l,A

)
− Ω1l,Bd log

(
w1,B

z1l,B

))
where the sign of the change in wage inequality is dictated by σy,1, i.e. the elasticity
of substitution between inputs in sector 1. The size of the shock is determined by the
difference between the elasticity and 1, by the size of the shock and now by the parameters
ΩL.
1This economy is almost identical to the one developed in the classical model of study of wage gaps (see
e.g. [Autor et al., 2003] and [Acemoglu and Autor, 2011]).
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Figure 2: Roundabout economy

Vertical economy Each household supplies its labor to a different sector at a different
position in the supply chain, see Figure 3. The most upstream sector in the supply chain
sells its output to the second sector, which in turn sells its output to the third and so forth.
Each sector, except the last one, use labor and the output from the upstream sector as
input. Firms in the last sector only use the output from its upstream sector as input and
sell their output to the most downstream final consumers.

Figure 3: Vertical economy

The intuition developed in the horizontal and roundabout economies applies jointly as
there are now substitution and scale effects when a shock occurs. The change in wage
inequality follows:

11



d log
(

w1

w2

)
= λ2

(
d Ω21

Λ1
− d Ω2l

Λ2

)
+ d λ2

(
Ω21

Λ1
− Ω2l

Λ2

)
and the change in wage inequality depends on the elasticity of substitution between in-
puts in the own sector and in the downstream sector. The labor share depends on the
labor demand in the own sector and the sales share depends on the input demand in the
downstream sector. We have that :

Ω21 = 1 − Ω2l ; d Ω21 = 1 − d Ω2l ; d λ2 = d Ω32λ3

Hence, we have that the change in wage inequality in the vertical economy jointly de-
pends on the difference between σy,2 and σy,3 and 1, the size of the shock and the param-
eters ΩL.

Imperfectly mobile labor We now turn to an economic structure when θ does not tend
to zero and therefore labor is (im)perfectly mobile between sectors in Figure 4. The house-
holds supply their labor to each sector with preferences to work in one sector or another.
Their labor supply is readjusted as wages adapt and dampen the impact of the shock.
Firms in each sector only use labor as input and sell their output directly to final con-
sumers.

Figure 4: Allocation economy

This structure can be compared to the horizontal economy where θ does not tend to zero
and where therefore the labor channel of wage inequality has been unlocked. Hence,
wage inequality follows:

d log
(

w1

w2

)
= d Ωc1 − d Ωc2 −

(
θ

1 − θ

)
d log

(
w1

w2

)
= (1 − θ) (d Ωc1 − d Ωc2)
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where the case of the horizontal economy is included when θ = 0 and where the change in
wage inequality is equal to zero when labor is perfectly mobile (θ = 1). The labor supply
channel works as a dampening effect applied to the channels already developed above.
The more mobile are workers, the more mitigated will be the change in wage inequality.

5 General characterization

We develop the general characterization in this economy that we use in our calibrated ex-
ercises. We seek for two results in network economies, the real GDP impact of the shock
and the dispersion change in wages. To do so, we develop aggregate and dispersion
characterization for productivity shocks and exogeneous changes in workers’ mobility.
For the productivity shocks, we extend the results in [Baqaee and Farhi, 2019] by intro-
ducing imperfect workers’ mobility and by using factor-specific shocks. For the change in
workers’ mobility κ, we develop new results to the literature. We start with the aggregate
and dispersion results for productivity shocks.

5.1 Labor-specific productivity shock

The aggregate impact of a sector-labor specific productivity shock on real GDP Y is up
to a second-order approximation, given by the first-order and second-order effect of the
shock. By Hulten’s theorem using the envelope theorem, the first-order elasticity of real
GDP to the labor-sector productivity shock is the income share of the households supply-
ing labor in the shocked sector:

d logY
d log zsl

= Λs

This first-order impact is also the final result we would find in Cobb-Douglas network
economies as explained in section 3, because these income shares would not change and
the effect would be fully linear. Nevertheless, outside of this specific framework, income
shares are endogenous and second-order effects appear:

d2 logY
d log z2

sl
=

d Λs

d log zsl

This is the main result in [Baqaee and Farhi, 2019] applied to a labor-sector specific pro-
ductivity shock. However, our results are different because workers’ imperfect mobility
creates endogeneous labor supply. When we take the full derivation of the income shares
Λi, we find that:

d Λi/Λi

d log zsl
=

d log Λi

d log zsl
=

d log wi

d log zsl
+

d log li
d log zsl

− d log GDP
d log zsl

where we observe that the change in income shares d log Λi/d log zsl depends on the share
in labor supply d log li/d log zsl. Now, deriving the second-order approximation of d logY ,
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we have that:

d logY =
d logY
d log zsl

d log zsl +
1
2

d2 logY
d log z2

sl
(d log zsl)

2

= Λsd log zsl︸ ︷︷ ︸
1st order effect

+
1
2

d Λs

d log zsl
(d log zsl)

2︸ ︷︷ ︸
2nd order effect

Hence, once we find the change in wages or income shares in our economy, we are able
to find the change in real GDP Y and the dispersion of wage elasticities d log wi/d log zsl.
To find the system of equations solving the wage elasticities with respect to productivity
shocks, start with the following equation for the change in income share of the i-th group
of households:

d log Λi

d log zsl
= σ̂y,id log

(
wi

pi

)
︸ ︷︷ ︸
substitution effect

+
1
λi

σ̂c ∑
o

ΩcoΨoid log
( po

P

)
+ ∑

k

λk
λi

σ̂y,k ∑
o

ΩkoΨoid log
(

po

pk

)
︸ ︷︷ ︸

scale effect

This is the full-blown equation presented in section 3 for d log Λi/d log zsl where σ̂y =
(1 − σy).
The sign of the change in income shares depends on the elasticities of substitution in each
sector σy,k and in final demand σc and on the comparative price change of sector i and the
labor used in i compared to all the other sectors and to all the other labors.
For example, take a positive labor-specific shock in sector j in an economy where all the
elasticities of substitution are strictly smaller than 1. In this economy with strategic com-
plementarities, the more competitive is sector i following the shock, the more it loses in
market share and the more the group of households i loses in income share. In the first
part of the equation, when the equilibrium wage paid to households i decreases with
respect to the cost of all the other inputs of sector i as reflected by pi, Λi is impacted neg-
atively. In the second part of the equation, the importance of sector i as a supplier kicks
in. If the downstream sectors to i become cheaper, as a result of a smaller price of i or
because they are more exposed to the positive shock, then the importance of i as a sup-
plier decreases as the expenses of final consumers and downstream sectors are allocated
elsewhere.
These consequences of the shock are conditional on the value of the elasticities compared
to one as explained in the simple structure economies. When the elasticities are strictly
greater than one, the mechanisms are reversed.
Study now the change in labor supply:

d log li
d log zsl

=

(
θ

1 − θ

)
Φi

li

(
d log wi

d log zsl
− d logW

d log zsl

)
where d logW = ∑o Φod log wo.
From the perspective of the households, what matters is the wage earned in the sector
in which they are currently working (here sector i) compared to all the other sectors
weighted by preferences. When the wage in sector i increases, households from other
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sectors move to sector i conditional on their possibility to move governed by elasticity θ
and conditional on their vector of preferences Φ. When the distance between log wi and
logW increases, workers move to sector i with an elasticity of

(
θ

1 − θ

)
= κ.

Hence in our setup, the log-changes in wages are:

d log wi

d log zsl
= σ̂y,id log

(
wi

pi

)
+

1
λi

σ̂c ∑
o

ΩcoΨoid log
( po

P

)
+ ∑

k

λk
λi

σ̂y,k ∑
o

ΩkoΨoid log
(

po

pk

)
︸ ︷︷ ︸

labor centrality channel

− κ
Φi

li
d log

(wi

W

)
︸ ︷︷ ︸
labor supply channel

+ Λs︸︷︷︸
aggregate channel

Noting that d log pi = ∑j ΨijΩjld log
(
wj/zjl

)
, we solve this system of N linear equations

where the N unknowns are the log-changes in wages.

5.2 Shock to imperfect workers’ mobility

First, the aggregate impact of a shock to the parameter κ controlling imperfect workers’
mobility would impact labor supply in each sector. Hence, following an envelope theo-
rem where only direct effect matters, we have that:

d logY
d log κ

= ∑
j

Λj
d log lj

d log κ

This result follows the same logic as Hulten’s theorem where the elasticity of real GDP to
labor supply in one sector is given by the income share of workers supplying their labor
in that sector Λ. However, as the workers’ mobility elasticity κ impacts all sectors, we
have the result above where all sectors are impacted.
Second, deriving the elasiticity of labor supply to change in workers’ mobility elasticity,
we find that :

d log lj

d log κ
= κ

(
log wj − ∑

o
lolog wo

)

And hence the first-order impact of a change in κ on real GDP is given by :

d logY
d log κ

= κ ∑
j

Λj

(
log wj − ∑

o
lolog wo

)

We are interested in dispersion effects and this first-order result does not take into account
the endogeneous change in wages following the change in κ. So we study the real GDP
change following the shock up to a second-order approximation to incorporate the impact
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of the change in wages on real GDP and on wage dispersion. Take the following second-
order impact equation:

d2 logY
d log κ2 =

d
(

κ ∑j Λj
(
log wj − ∑o lolog wo

))
d log κ

=
d logY
d log κ

+ ∑
j

d Λj

d log κ

(
log wj − ∑

o
lolog wo

)
+ ∑

j
Λj

(
d log wj

d log κ
− ∑

o
lo

d log wo

d log κ

)

here we have that a shock to workers’ mobility do not only propagate in the economy
through changes in income shares but also directly through the change in comparative
wages : d log wj − d logW .
Now we are able to find the change in wages following the shock to workers’ mobility
which allows us to compute its impact on real GDP up to a second-order approximation
and its impact on wages dispersion. We have that:

d logY =
d logY
d log κ

d log κ +
1
2

d2 logY
d log κ2 (d log κ)2

d logY =

(
κ ∑

j
Λj

(
log wj − ∑

o
lolog wo

))
d log κ︸ ︷︷ ︸

1st order effect

+

1
2

(
d logY
d log κ

+ κ ∑
j

d Λj

d log κ

(
log wj − ∑

o
lolog wo

)
+ κ ∑

j
Λj

(
d log wj

d log κ
− ∑

o
lo

d log wo

d log κ

))
(d log κ)2

︸ ︷︷ ︸
2nd order effect

where the first-order impact depends on the alignment between income shares and com-
parative wages and the second-order impact depends on the change in this alignment.
Start with the first-order effect, if wages tend to be bigger than other wages in sectors that
are more important for final demand, then an increase in workers’ mobility implies an in-
crease in labor supply in these sectors that have an higher impact for real GDP. Therefore
the elasticity is positive in that case. The reverse is true if wages are not aligned with the
importance of sectors for final demand.
Concerning the second-order effects, it recovers the scale effect of a change in κ which is
accounted for by the first-order effect and the impact of the changes in incomes shares
Λ and wages on the alignment between the importance of sectors for final demand and
wages. When this second-order elasticity is positive, it comes exacerbate positive shocks
and dampens negative shocks. On the other hand, when this elasticity is negative, it am-
plifies negative shocks and dampens positive ones. We elaborate on this in the results
section.
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6 Data and Calibration

In this section, we calibrate the model using data on the Belgian economy in order to
simulate the impact of productivity and workers’ mobility shocks on real GDP and wage
dispersion. First, we describe the data that we use and present some descriptive statistics
on the Belgian economy. Second, we present the version of the model that we use for this
exercise and how we calibrate it.

Description of the data We use the dataset ”Input-Output Tables 2015 - bis” from the
Federal Planning Bureau. This dataset includes the Input-Output tables for the Belgian
economy at the disaggregation of 64 industries (NACE REV. 2), the different components
of the final demand and of the value-added disaggregated at the sector level. The table
can be described as follow:

supply (i)/use (j) sector 1 . . . sector n . . . sector N FD output
sector 1 sales11 . . . sales1n . . . sales1N FD1 output1

...
...

...
...

...
...

...
...

sector n salesn1 . . . salesnn . . . salesnN FDn outputn
...

...
...

...
...

...
...

...
sector N salesN1 . . . salesnN . . . salesNN FDN outputN

Taxes t1 . . . tn . . . tN 0 0
ROW R1 . . . Rn . . . RN 0 0
Labor L1 . . . Ln . . . LN 0 0

Capital K1 . . . Kn . . . KN 0 0

Where salesn1 corresponds to the sales of sector n to sector 1, FD1 is the final demand for
goods from sector 1, output1 is the total output of sector 1, ROW is the rest of the world,
Rn is the use of intermediate and final goods from the rest of the world for the production
of goods in sector n and Taxes, Capital and Labor are the other expenses of the using firms
in order to produce their goods.
In order to compute the mean income in a sector, we use the data on domestic employ-
ment by sector for the fourth quarter of 2015 from the National Bank of Belgium dataset.
Then, we take the simple mean annual income in each sector dividing the employee com-
pensation in that sector by the number of workers.
Considering capital incomes in this economy, we sum net operating surplus and con-
sumption of fixed capital in each sector (total gross operating surplus) to find sectoral
capital use. We have that the share of capital incomes in this economy equal to 45% of
gross value-added while employee compensation represents around 55%.

Descriptive statistics In figure 12, we observe that the allocation of workers is very het-
erogeneous across sectors, where the top five sectors represent 38% of total employment
in the Belgian economy. The correspondence table between the sectors’ digits and their
name is available in the appendix of the present work. In figure 13, we have the average
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wages per sector, calculated as sectoral labor compensation divided by sectoral employ-
ment. There exists a dispersion between sectoral wages, which varies from 9,000 euros
in the ”crop and animal production” sector to 153,000 euros in the ”manufacture of basic
pharmaceutical products” sector.

Model description The model that we calibrate is a version of the general framework
described above to which we add imports and exports in the IO table. For Belgium, total
imports account for 45% as a share of gross value added (GVA) and total exports account
for 53% of GVA.
To be consistent with the planning bureau tables, we have imports as a column vector in
the IO table, hence only supplying other sectors and not using any input, behaving then
as a factor. And we have exports as a row vector, hence only consuming from the other
sectors and not supplying to any of them, behaving then as a final consumer. The rest of
the setup behaves as in the general framework, assuming that the household account for
final demand in consumption, investment and government expenditures.
We use the following production function where firms producing good i use labor, capital
and intermediate goods :

max πi = piyi − wili − rki − ∑
j

pjxij

s.t. yi =

(
ω

1/σy
il (ziLli)

σy−1
σy + ω

1/σy
ik (ki)

σy−1
σy + ∑

j
ω

1/σy
ij x

σy−1
σy

ij

) σy
1−σy

The decision-making of the final demand consumers will look as follow :

max UFD =

(
ω1/σc

ci c
σc−1

σc
i

) σc
σc−1

s.t. ∑
i

wili + ∑
i

rki = ∑
i

pici

The market clearing conditions are as follow :

yi = ci + ∑
j

xji; L = ∑
i

li; K = ∑
i

ki

Calibration Several ranges of parameters are necessary in order to solve this model in
changes. We need the Ω matrices of parameters ΩX, ΩC, ΩL and ΩK that we compute
using the data from the federal planning bureau. We also need the Domar weights and
the Leontief multipliers that we compute using the ΩX matrix for the Leontief multipliers
and the data on gross output from the federal planning bureau and nominal GDP from
the NBB national accounts for the Domar weights.
The technical coefficient matrix ΩX and the Leontief multipliers matrix Ψ correspond to
the following graphical representations in figure 14 and figure 15.2

2In these graphs, we do not include the imports and exports sectors which are disproportionately big com-
pared to the others. We nevertheless present the graphs with these sectors included in the appendix.
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In figure 14, we have the importance of the supplying sectors (columns) as a share of
the cost of the using sectors (rows). We see some recurring patterns appear and some
important sectors emerge. We have that generally, sectors tend to have a large share
of their cost originating from this same sector (the diagonal of the heatmap). We also
observe that some sectors account for a large share of the cost of other sectors like sector
46 (wholesale trade, except of motor vehicles and motorcycles) or sector 69-70 (legal and
accounting activities).
In figure 15, we see a classical pattern of the input-output analysis appear. The large
Leontief multipliers are concentrated only on the diagonal of the heatmap. This means
that for each sector, the most important supplier, directly and indirectly is itself. To have
a better idea of the off-diagonal patters in the Belgian Leontief multiplier, we set the di-
agonal elements equal to zero in figure 16.
This allows to see similar patters as the ones observed in the technical coefficient matrix

where several sectors are directly and directly dependent on sectors 46 (wholesale trade),
64 (financial services) or 69-70 (legal and accounting services).
We then compute the factor-use vectors ΩL and ΩK and the vector of Domar weights λ
and ΛL, which are shown in figure 17. We see some patters confirming what was in the
NBB employment data. For example, sectors 84 (public administration), 85 (education)
and 87-88 (residential care and social work activities) have a large share of their cost going
to labor and the incomes of the workers in these sectors account for more than 10% of the
total income in the economy (nominal GDP). These results also confirm the importance
of some sectors through their Domar weights. Sectors such as sector 46, 64 and 69-70 all
have a Domar weight higher than 0.1. There is also new information about the impor-
tance of capital cost for several sectors such as the sector 68 (real estate activities) and 77
(rental and leasing activities). And finally, we compute the final demand share of each
sector ΩC for the joint final demand from households (consumption and investment) and
the government, shown in figure 18.
We have that some sectors are very important for household consumption such as sec-
tor 47 (retail trade), 55-56 (accomodation and food service activities), 68 (real estate) and
68a (imputed rents) and for investment such as sector 41-43 (construction). On the other
hand, some sectors are very important for government spending such as sectors 84 (public
administration and defense; compulsory social security), 85 (education) and 86 (human
health activities).
Concerning the elasticities in our model, we borrow from the empirical results in the pro-
duction network literature. For the elasticity between factors and intermediate goods, we
use the results from [Oberfield and Raval, 2021] and [Atalay, 2017] for the elasticity be-
tween labor and capital and between intermediate goods. In [Oberfield and Raval, 2021],
the authors find an elasticity between labor and capital in the range between 0.5 and 0.7.
In [Atalay, 2017], the author finds an elasticity between intermediate goods consistently
lower than 0.2. As we do not differentiate between these elasticities in our model, we take
the lower bound of the range from [Oberfield and Raval, 2021] for the general elasticity
of substitution in the production process for all sectors.
For the elasticity of substitution in final demand consumption, we use the estimates
from [Herrendorf et al., 2013] and [Oberfield and Raval, 2021] for cross-industry elasticity
of substitution ranging between 0.85 and 1 (all final demand sectors included).
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sectoral elasticity σy 0.5 [Oberfield and Raval, 2021]; [Atalay, 2017]
final demand elasticity σc 0.9 [Herrendorf et al., 2013]; [Oberfield and Raval, 2021]

workers’ mobility elasticity κ 1.4 [Galle and Lorentzen, 2021]

Table 1: Calibration of the main elasticities

7 Results

In this section, we study two sets of results following labor-specific shocks in the energy
sector and a shock to workers’ mobility elasticity κ. For both sets of results, we study the
first and second-order impact on GDP, the decomposition of sectoral wage elasticities by
channel and descriptive statistics.

7.1 Factor specific productivity shocks

Real GDP results We start with the labor-specific productivity shock in the ”electricity,
gas, steam and air conditioning supply” sector. As described in [Baqaee and Farhi, 2019],
a shock to that sector implies non-linearities when we allow for shares to adjust at gen-
eral equilibrium. The non-linearities exacerbate (dampen) the negative (positive) impact
of the first-order effect. We make the simulations for different specifications in our com-
parative statics section. We use the following equation:

d logY =
d logY
d log zEl

d log zEl +
1
2

d2 logY
d log z2

El
(d log zEl)

2

where d logY
d log zEl

and d2 logY
d log z2

El
are respectively the first and second-order elasticities of real GDP

to a labor-specific shock in the energy sector. Computing these elasticities in our model,
we have the results in table 2.

(σy,σc,κ)
d log Y
d log zEl

d2 log Y
d log z2

El

(0.5, 0.9, 1.4) 0.005 -0.007

Table 2: Results of the real GDP elasticities to labor-specific productivity shocks

Table 2 implies that non-linearities exacerbate negative shocks and dampen positive shocks,
as the second-order elasticity is negative. Then, we plot figure 5 for the impact on real
GDP of a range of productivity shocks:

where the red line is the first-order impact of the shock as described by Hulten’s theorem
and the blue line is the impact of the shock up to a second-order approximation.
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Figure 5: 1st and 2nd order effect of labor-specific productivity shock in the energy sector
to real GDP

Wage inequality Second, studying how wages react in this model following the shock,
we look at the specification of the system of wage elasticities in this model:

d log wi

d log zEl
= σ̂y,i

(
d log wi

d log zEl
− d log pi

d log zEl

)
+

1
λi

σ̂c ∑
o

ΩcoΨoi

(
d log po

d log zEl
− d logP

d log zEl

)

+ ∑
k

λk
λi

σ̂y,k ∑
o

ΩkoΨoi

(
d log po

d log zEl
− d log pk

d log zEl

)
− κ

Φi

li

(
d log wi

d log zEl
− ∑

o
Φo

d log wo

d log zEl

)
+ Λs

where we recognize the general characterization above but specific to a labor shock in the
energy sector. Solving it, we show the results for the mean and standard deviation of the
wage elasticities in table 3.

mean wage elasticities s.d. wage elasticities 25th percentile 75th percentile

0.004 0.18 0.00006 0.04

Table 3: Results for the wage elasticities to productivity shocks

First, these results indicate that the mean impact is mild for a low level of productivity
shock, which confirms the result of the impact for real GDP. Second, the standard devia-
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tion indicates that there is a clear potential for changes in wage inequality in this setup.
Taking the 25th and the 75th percentile, we have that the middle 50% of wage elastic-
ities are between 0.00006 and 0.04. We plot on figure 6 the results for wage elasticities
following a labor-specific productivity shock in the energy sector.

Figure 6: Decomposition of wage elasticities to productivity shocks

In figure 6, we also decompose the wage elasticity by channel (see general characteriza-
tion). Here, we have first that when we allow for changes in wages in our setup, the ag-
gregate channel accounts for a very small share of the wage elasticities. Second, we have
that the labor centrality and the labor supply channels always go in opposite directions
and their difference determines the net wage elasticity. Take first the case when κ → 0,
we have that workers are stuck in their sector and the labor supply channel is always
equal to zero. Hence we have that the wage elasticities will be the sum of the blue and
yellow bars in the graph above. However, when workers are at least somewhat mobile,
the change in labor centrality impacts wages which impacts workers’ optimal decision of
where to supply their labor. For example, take a shock that increases labor centrality in
sector i, then the demand for labor in that sector increases directly and indirectly through
the production network which increases the equilibrium wage in sector i. However, as the
wage in sector i becomes more interesting compared to the other sectors, workers move
to that sector which increases labor supply and decreases equilibrium wage in sector i.
This is the net impact of these two channels, to which we add the aggregate effect, which
determines the equilibrium wage elasticity.
In the other extreme case, when workers are perfectly mobile, as κ → ∞, wage elasticity
cannot differ from zero as any small change in comparative wage implies a dispropor-
tionate change in labor supply which impedes any wage change.
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Comparative statics Finally, we proceed to some comparative statics with different cal-
ibrations for σ and κ in table 4. For the different characterization of σ, we have that the

(σy,σc,κ) d logY
d log zEl

d2 logY
d log z2

El
mean wage elasticities s.d. wage elasticities

(0.5, 0.9, 1.4) 0.005 -0.007 0.004 0.18

(0.1, 0.9, 1.4) 0.005 0.0008 0.002 9.39

(0.5, 0.9, 1.1) 0.005 -0.007 0.004 0.85

(0.5, 0.9, 2) 0.005 -0.007 -0.06 0.73

Table 4: Results of the real GDP elasticities to workers’ mobility shocks

second-order elasticity d2 logY
d log z2

El
and the dispersion of wage elasticities increase as the elas-

ticity of substitution between factors and intermediate goods get closer to zero.
Second, for different levels of workers’ mobility, we have that as the elasticity κ increases,
and therefore workers are more mobile between sectors, the wage elasticities become less
less dispersed and concentrate around a decrease mean wage elasticity.

7.2 Shock to workers’ mobility

Real GDP results In this second exercise, we study the impact of a change in workers’
mobility elasticity κ on real GDP up to a second-order approximation and its impact on
the dispersion of wages. Start with the impact on real GDP, using the new equations that
we developed to estimate first and second-order impact of exogenous changes in κ, we
present the first-order and second-order elasticities in table 5.

(σy,σc,κ)
d logY
d log κ

d2 logY
d log κ2

(0.5, 0.9, 1.4) 0.14 -0.34

Table 5: Results of the real GDP elasticities to workers’ mobility shocks

where we have that the first-order impact of an increase in workers’ mobility on real
GDP is positive, which we would expect if workers’ preferences and wages at the initial
equilibrium are not aligned with sectors’ importance for final demand Λ. We also have
that the second-order effect is negative which implies that, as for the non-linearities for
factor-specific productivity shocks, negative shocks are amplified by the non-linearities
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while positive shocks to κ are dampened. Once introduced in the following equation, we
are able to plot these first and second-order elasticities of real GDP Y :

d logY =
d logY
d log κ

d log κ +
1
2

d2 logY
d log κ2 (d log κ)2

−0.4 0.0 0.2 0.4

−
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Figure 7: 1st and 2nd order effect of workers’ mobility shock to real GDP

However, it is not the case that the non-linearities for shocks to workers’ mobility are al-
ways negative. The sign and size of these non-linearities also depends on how the initial
equilibrium compares with the sectoral labor importance for final demand, i.e. Λ. We
investigate these graphically in figure 8, figure 9 and figure 10.
Now, take the second-order elasticities as described in the general characterization sec-
tion:

d2 logY
d log κ2 = κ ∑

j
Λj

(
log wj − ∑

o
lolog wo

)
︸ ︷︷ ︸

scale effect of κ change

+κ ∑
j

d Λj

d log κ

(
log wj − ∑

o
lolog wo

)
︸ ︷︷ ︸

change in final demand importance

+ κ ∑
j

Λj

(
d log wj

d log κ
− ∑

o
lo

d log wo

d log κ

)
︸ ︷︷ ︸

change in comparative wages

It embodies three channels through which a change in workers’ mobility impacts real
GDP. First, the change in κ implies a scale effect that reflects the first-order effect. The
sign and the size of this effect depends on the alignment of comparative wages logwj −
∑l ll logwl and the importance of each labor for final demand Λj. Here, we have that this
first channel is positive which implies that wages are usually greater for labor that are
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more important for final demand through the production network. Hence, an increase
in workers’ mobility would increase labor supply in sectors that are more important as a
labor supplier for final demand. This would therefore increase real GDP which implies a
positive effect. In figure 8, we see the intuition that comparative wage tend to be positive
where incomes shares Λi are greater:

Figure 8: Income shares and comparative wages

The two other effects impacting the second-order elasticities of real GDP to κ shocks rep-
resent the endogenous change between income shares and comparative wages. It is posi-
tive when the endogenous reallocation of resources in the production network re-enforce
the alignment of comparative wages and the importance of sectoral labor for final de-
mand. On the other hand, when the reallocation of resources in the network disperse
comparative wages with respect to income shares, the positive shocks are dampened and
the second-order elasticity of real GDP is negative.
Consider figure 9 and figure 10 representing respectively how change in income shares
move towards or opposite to the comparative wages and how comparative wages move
towards or opposite to income shares.
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Figure 9: Change in sales shares and comparative wages

Figure 10: Change in comparative wages and income shares
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Wage inequality Now, we study the dispersion of wage elasticities following the shock
to workers’ mobility. Take the following expression for wage elasticities:

d log wi

d log κ
= σ̂y,i

(
d log wi

d log κ
− d log pi

d log κ

)
+

1
λi

σ̂c ∑
o

ΩcoΨoi

(
d log po

d log κ
− d logP

d log κ

)
︸ ︷︷ ︸

labor centrality channel

+∑
k

λk
λi

σ̂y,k ∑
o

ΩkoΨoi

(
d log po

d log κ
− d log pk

d log κ

)
︸ ︷︷ ︸

labor centrality channel

− κ

(
log wi − ∑

o
lolog wo

)
︸ ︷︷ ︸

labor supply channel

+

(
κ ∑

j
Λj

(
log wj − ∑

o
lolog wo

))
︸ ︷︷ ︸

aggregate channel

where we have that how labor supply react to the shock differs from the productivity
shock. In fact, here the change in wages do not matter for changes in labor supply up to
a second-order approximation of change in real GDP as this the workers’ mobility which
is shocked and not the productivity of workers. Therefore, the labor supply is now im-
pacted by the shock accordingly to how comparative wages were before the shock. Hence,
if the wage in sector i was better compared to other wages before the shock, the change in
workers’ mobility will come exacerbate or dampen this effect on labor supply conditional
on the shock being positive or negative.
Therefore, and as we observe in the decomposition of the shock below, the labor supply
channel goes in the same direction as the labor centrality channel which exacerbates the
wage elasticities to the shock.
In our results, we also have that the dispersion of wage elasticities is an order of magni-
tude greater than the one presented for the shock to productivity. This can be explained
by the fact that labor supply effect come exacerbate labor centrality effects but it is also
due to the use of standard deviation which is very sensitive to outliers. For the wage
decomposition in figure 11, we remove these outliers to make our results more readable
but some sectoral wages experience disproportionately large change in wages which are
not realistic. These workers account for 5.3% of the total workforce and we present the
results in figure 21.

mean wage elasticities s.d. wage elasticities 25th percentile 75th percentile

-0.82 10.58 - 2.74 0.39

Table 6: Results for the wage elasticities to workers’ mobility shocks
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Figure 11: Decomposition of wage elasticities to shocks to κ (without outliers with one
channel greater than 20 in absolute value)

Comparative statics Finally, we present some comparative statics for different calibra-
tions in table 7.

(σy,σc,κ) d logY
d log κ

d2 logY
d log κ2 mean wage elasticities s.d. wage elasticities

(0.5, 0.9, 1.4) 0.14 0.19 -1.57 26.45

(0.1, 0.9, 1.4) 0.14 -0.69 -0.23 16.78

(0.5, 0.9, 1.1) 0.11 -0.19 -0.64 8.31

(0.5, 0.9, 2) 0.20 -0.79 -1.17 15.12

Table 7: Results of the real GDP elasticities to workers’ mobility shocks

Here we look at the same specifications as the ones described for the factor-specific pro-
ductivity shocks. First, keeping the elasticity between final goods and the elasticity of
workers’ mobility as fixed and varying the elasticity between factors and intermediate
goods between 0.5 and 0.1, we have that as σ decreases, the second-order elasticity, the
mean and the dispersion between wage elasticities increase.
Second, keeping the elasticity of substitution between factors and intermediate goods and
between final demand goods as constant and varying the workers’ mobility elasticity, we
have that as κ increases, the second-order elasticity, the mean and the dispersion of wage
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elasticities increase.

8 Conclusion

In this paper, we study the impact of labor-sector-specific productivity shocks on income
inequality. Due to the existence of production networks, and the fact that workers are
also consumers in the economy, productivity shocks can have general equilibrium ef-
fects throughout the economy. The magnitude of the inequality results depend on (i) the
amount of labor mobility, and (ii) the convexity/concavity of the economy. When evaluat-
ing the impact of a change of labor mobility, we find strong effects on welfare and income
inequality. Up to first order, a 1% increase in labor mobility generates a 0.24% increase
in welfare. The second-order effects however show strong concavity. For low levels of
mobility, providing slack on mobility has strong positive effects on welfare. In terms of
wage inequality, we find strong and divergent effects across sectors. These results sug-
gest that labor market improving policies such as training, support and education can
have sizable welfare effects, while increasing/reducing income inequality, depending on
the parameters of the model.
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Tables

NACE REV. 2 sector names
01 Crop and animal production, hunting and related service activities
02 Forestry and logging
03 Fishing and aquaculture
05 09 Mining and quarrying
10 12 Manufacture of food products, beverages and tobacco
13 15 Manufacture of textiles, wearing apparel, leather and related products
16 Manufacture of wood and of products of wood and cork, except furniture; articles

of straw and plaiting materials
17 Manufacture of paper and paper products
18 Printing and reproduction of recorded media
19 Manufacture of coke and refined petroleum products
20 Manufacture of chemicals and chemical products
21 Manufacture of basic pharmaceutical products and pharmaceutical preparations
22 Manufacture of rubber and plastics products
23 Manufacture of other non-metallic mineral products
24 Manufacture of basic metals
25 Manufacture of fabricated metal products, except machinery and equipment
26 Manufacture of computer, electronic and optical products
27 Manufacture of electrical equipment
28 Manufacture of machinery and equipment n.e.c.
29 Manufacture of motor vehicles, trailers and semi-trailers
30 Manufacture of other transport equipment
31 32 Manufacture of furniture, other manufacturing
33 Repair and installation of machinery and equipment
35 Electricity, gas, steam and air conditioning supply
36 Water collection, treatment and supply
37 39 Sewerage, waste collection, treatment and disposal activities; materials

recovery; remediation activities and other waste management services
41 43 Construction
45 Wholesale and retail trade and repair of motor vehicles and motorcycles
46 Wholesale trade, except of motor vehicles and motorcycles
47 Retail trade, except of motor vehicles and motorcycles
49 Land transport and transport via pipelines
50 Water transport

31



NACE REV. 2 sector names
51 Air transport
52 Warehousing and support activities for transportation
53 Postal and courier activities
55 56 Accommodation and food service activities
58 Publishing activities
59 60 Audiovisual and broadcasting activities
61 Telecommunications
62 63 IT and other information services
64 Financial service activities, except insurance and pension funding
65 Insurance, reinsurance and pension funding, except compulsory social security
66 Activities auxiliary to financial service and insurance activities
68 Real estate activities (excluding imputed rents)
68a Imputed rents
69 70 Legal and accounting activities; activities of head offices; management

consultancy activities
71 Architectural and engineering activities; technical testing and analysis
72 Scientific research and development
73 Advertising and market research
74 75 Other professional, scientific and technical activities; veterinary

activities
77 Rental and leasing activities
78 Employment activities
79 Travel agency, tour operator, reservation service and related activities
80 82 Security and investigation activities; services to buildings and landscape

activities; office administrative, office support and other business support activities
84 Public administration and defence; compulsory social security
85 Education
86 Human health activities
87 88 Residential care and social work activities
90 92 Creative, arts and entertainment activities; libraries, archives, museums

and other cultural activities; gambling and betting activities
93 Sports activities and amusement and recreation activities
94 Activities of membership organizations
95 Repair of computers and personal and household goods
96 Other personal service activities
97 Activities of households as employers
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Figures

Figure 12: Labor allocation in the Belgian economy

Back to → main paper
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Figure 13: Sectoral mean annual wage
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34



Figure 14: Technical coefficient matrix ΩX
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Figure 15: Leontief multipliers matrix Ψ
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Figure 16: Off-diagonal elements of the Leontief multipliers matrix Ψ
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Figure 17: Labor share, capital and Domar weights by sector
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Figure 18: Consumption share from final demand

Back to → main paper
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Figure 19: Matrix ΩX with imports and exports sectors
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Figure 20: Matrix Ψ with imports and exports sectors
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Figure 21: Wage elasticities to workers’ mobility shocks
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