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Abstract

I study the effects of product and labor market frictions in a dy-
namic general equilibrium model with a three-states representation of
the labor market. Firms bargain with unions over wages and em-
ployment levels. This generates unemployment. Households take the
associated unemployment risk as given in making participation and
consumption-saving decisions. Unemployment harms output because it
inserts a wedge between labor supply (participation) and employment.
New firms make entry decisions based on expected future profitability
as determined by macroeconomic conditions. The model produces dy-
namics consistent with the long-run trends exhibited by the US and
EU15 economies over the last 40-50 years. It also features feedback
mechanisms linking the two markets that amplify the adverse effects
on output of labor and product market frictions. These multiplier ef-
fects have interesting policy implications.
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1 Introduction

In this paper, I study the dynamic interdependence of non-competitive labor
and product markets in order to shed light on the effects of institutions and
policies. To focus on the long-run, I consider a general equilibrium model
with a three-states representation of the labor market.

Specifically, I view employment as the outcome of actions taken on two
margins. On one margin agents choose whether to participate to the labor
market in the presence of unemployment risk. For simplicity, I model this
margin as households that control the mass of members that supply labor
but not their individual probability of employment. Accordingly, some of the
participating members do not find employment even if at the going wage they
wish to work. On the other margin, firms bargain with workers over wages
and employment and thereby determine how many of the individuals willing
to work find employment. There are thus three categories of individuals in
my model economy: those who participate and are employed, those who
participate and are unemployed, and those who do not participate.

The explicit consideration of a labor force participation margin sheds
new light on the interdependence of labor and product markets. One reason
is that it is an important determinant of product market size and thereby
of firms’ incentives to enter. Another is that it amplifies the effects of labor
market frictions that generate unemployment. Finally, and perhaps more
importantly, it helps make sense of the trends in the participation, unem-
ployment and employment rates that one sees in the data.

Figures 1 and 2 display the evolution over the last 30-40 years of the par-
ticipation, employment and unemployment rates for the US and the EU15.1
The remarkable feature of these data is the seemingly permanent rise of un-
employment rates in Europe. The US, in contrast, displays a hump-shaped
behavior of the unemployment rate. This difference has led many to con-
clude that there is a “European unemployment problem” in that something
prevents European unemployment from returning to its pre-1970s level. In-
terestingly, Figures 1 and 2 show that the rise of European unemployment
took place in the context of the secular rise in participation that has occurred
on both sides of the Atlantic. Moreover, the rise of the unemployment rate
in Europe has not produced a fall of the employment rate, which instead has

! The participation rate is the fraction of the population age 15-64 who claim to be
in the labor market. These individuals are either employed or unemployed and actively
seeking work. Accordingly, the employment rate is the fraction of the population age
15-64 who are employed, while the unemployment rate is the fraction of the participating
population age 15-64 who are not employed.



increased steadily. It appears, then, that to explain the long-term employ-
ment performance of the US and EU15 economies one must look primarily at
the participation margin. Unemployment is nonetheless important in that
it inserts a wedge between employment and participation.

The model that I propose here fits these facts while it highlights the
central role of the distribution of national income across wages and profits
in driving the economy’s dynamics. The reason is that the wage share drives
the labor market participation decisions of households, while the profit share
drives the entry decisions of firms. Intuitively, one can think of entry deci-
sions as another participation margin (the difference being that setting up
a new firms entails a sunk cost while participation to the labor market does
not). There is thus an inherent trade-off between participation of workers
and participation of firms in that attempts at rising the wage share deter
entry. On the other hand, participation of workers and firms must also fea-
ture a positive link in that firms employ workers to produce output so that
ultimately higher participation of workers attracts participation of firms.
The interplay of these forces generates interesting results.

Consider, for instance, the role of factors that raise labor costs and thus
reduce employers’ willingness to hire workers, resulting in lower employment
and higher unemployment. Firms’ entry decisions amplify these effects in
that the fall in employment shrinks the size of the product market and
thereby triggers a reduction in the number of firms. This produces a first
multiplier effect that amplifies the adverse effects of these factors because the
fall in the number of firms reduces employment further than if one considers
the labor market in isolation.

Similarly, regulations and frictions that raise the costs of entry and/or of
operation for firms result in a larger reduction of the number of firms than
if employment were held constant. There is thus a second multiplier effect
at work that exploits the endogeneity of employment to amplify the adverse
effects on output of interventions that worsen the product market.

Note that in both cases the fall in employment is larger when labor
supply is elastic and individuals withdraw from the labor force in response
to a worsening of the labor market. In other words, endogenous participation
reinforces the multiplier effects linking the labor and product markets.

The analysis of these feedback mechanisms has two general policy im-
plications. First, labor market reforms that reduce the cost of labor, like
those advocated by the OECD in its Jobs Study (1994), are more attractive
when one considers the endogenous structure of the product market because
of the amplified benefits in terms of employment and unemployment. Sim-
ilarly, the increase in entry that product market reforms generate is larger



than one would expect if the labor market effect were ignored. This provides
a theoretical rationale for the pro-competitive reforms advocated by, for ex-
ample, the McKinsey Global Institute (1995, 1997) and shows that these
reforms are in fact more attractive when one considers the positive feedback
on market structure that runs through the labor market.

The second implication stems from observing that some factors — e.g.,
the bargaining power of workers — have opposite effects on the long-run em-
ployment and participation rates. The reason why is that a rise of workers’
bargaining power redistributes income from profits to wages and thus at-
tracts participation. The rise of the wage share, however, cannot persist
because in the long run the shares of national income are pinned down by
factors that regulate the entry decisions of firms. What eventually brings
the wage share down is a rise of the unemployment rate that weakens work-
ers’ bargaining position. To accomplish this, however, the wedge effect of
unemployment must be strong. We thus have that the initial redistribution
through a “wage push” (Bertola 2001) results in rising participation, rising
unemployment and falling employment, while the wage share falls back to
its original level.

This story fits the European experience up to the predicted fall of the
employment rate. This is not a problem, however, because the secular rise
of participation happened in both the US and the EU15, suggesting that
a common supply-side factor affected both economies. In my model this
factor is a preferences parameter that makes people more willing to work in
the market. The key is that a structural change of this type does not affect
the long-run unemployment rate and thus provides a force that can tilt the
balance toward a rise of the employment rate. In other words, the model
produces a story consistent with the data if one imagines the EU15 as being
subject to a “wage push” shock, that did not hit the US, in the context of
a secular rise in participation due to a structural shift in preferences.

An interesting corollary to this story is that reforms of the product mar-
ket that reduce the entry costs raise the labor share of national income. They
thus should appeal to workers from a redistributive viewpoint — a feature
that makes them politically feasible as well as economically attractive.

I proceed as follows. In Section 2 I review the literature and place the
paper in context. In Section 3, I set up the model. In Section 4, I study
the instantaneous equilibrium of labor market. In Section 5, I study the
economy’s general equilibrium and show how the interaction of product and
labor markets determines employment, unemployment and output. In Sec-
tion 6, I discuss the effects of structural parameters and policy instruments.
I conclude in Section 7.



2 Related literature

Economists agree that unemployment is high in economies where unemploy-
ment benefits are unrelated to the individual’s effort to find work, the labor
force is organized in sectoral (or firm-level) unions that do not coordinate
their activities, and taxation raises the cost of labor.? Research undertaken
in the 90s, reviewed in Nickell (1997) and Gersbach (1999), has augmented
this view and emphasized that the characteristics of the product market mat-
ter as well. Consequently, recent research has focused on the role of product
market factors, in particular the regulation of entry and competition, in de-
termining macroeconomic performance (see, e.g., Boeri et al. 2000, Fonseca
et al. 2001, Pissarides 2001, Bertrand and Kramarz 2002, Blanchard and
Giavazzi 2003, Spector 2004, Ebell and Haefke 2004). This literature indeed
has grown so rapidly, and branched out in so many directions, that it is
becoming difficult to keep track of all that is going on without the aid of
surveys. A recent one that I found quite useful is Schiantarelli (2005).

Much of this literature focuses on unemployment and studies models
where labor supply is inelastic so that employment and unemployment are
forced to move in opposite directions. The mechanism giving rise to unem-
ployment varies across models, but the logic that all that matters for labor
market outcomes occurs on the demand side seems to go unchallenged. An
exception is Rogerson (2001), who argues that we should rather focus on em-
ployment because it reflects more directly the resources allocation achieved
by the economy.

Of all those mentioned above, the papers that come closer to what I
do here are Blanchard and Giavazzi (2003) and Spector (2004). I depart
from their setup in that I embed a static model of the labor market in a
dynamic environment where households make a participation decision and a
consumption-saving decision. One benefit of this approach is that is allows
me to derive a reservation wage (the alternative in the bargaining problem,
see below) that depends on unemployment and distortionary taxes from the
model’s primitives. The other benefit is that in general equilibrium endoge-

*In his review of the state of the art, for example, Nickell (1997, p. 72) concludes:
“High unemployment is associated with the following labor market features: (1) generous
unemployment benefits that are allowed to run indefinitely, combined with little or no
pressure on the unemployed to obtain work and to low levels of active intervention to
increase the ability and willingness of the unemployed to work; (2) high unionization with
wages bargained collectively and no coordination between either union or employers in
wage bargaining; (3) high overall taxes impinging on labor or a combination of high mini-
mum wages for young people associated with high payroll taxes; and (4) poor educational
standards at the bottom end of the labor market.”



nous participation amplifies the dynamic feedback effects linking the labor
and product markets. (Aside from these changes, the conceptual represen-
tation of the labor market is basically the same.) Another difference of note
is that those papers do not include a (sunk) entry cost. Together with the
lack of a consumption-saving decision, this omission implies that the models
do not have well-defined transitional dynamics. My model, in contrast, pro-
vides a very tractable characterization of transitional dynamics in response
to policy and structural shocks.?

3 The Model

3.1 Production

A representative competitive firm produces a final good that can be con-
sumed or invested by assembling differentiated intermediate goods according
to the technology

€

1 N e—1 e—1
Y:N_ﬁ[/ miedi] , e>1 (1)
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where € is the elasticity of product substitution, x; is the final producer’s
use of each differentiated good, and N is the mass of intermediate goods
(also the mass of intermediate firms; see below).

The final good is the numeraire. The final producer thus maximizes
profits subject to the budget constraint Y = fON pix;di, where p; is the price
of intermediate good 4. This yields the demand schedule for good 1,
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is the price index for intermediate goods.
Each intermediate good is produced by one firm with the technology

where

zi=0i—-9)", 0<0<1, ¢>0 (3)

3A fourth difference is that they use endogenous markups — due to the assumption
that the elasticity of product substitution is a function of the mass of firms — to generate
interesting interactions between employment (market size) and entry, while my mechanism
is based on firm size per se (see below).



where x; is output and [; is labor. This technology exhibits diminishing
returns to labor and a fixed labor requirement.* The latter implies a fixed
operating cost that justifies the assumption that each good is produced by
one, and only one, firm. Since intermediate firms are atomistic, moreover,
they take the price index P at the denominator of (2) as given and face
demand curves that feature constant elasticity e.

In equilibrium the profit of the competitive final producer is zero. It
follows that the price index of intermediate goods equals the price of the
final good, P = 1, and without loss of generality can be omitted from (2) in
the rest of the analysis.

3.2 Consumption, saving and labor market participation

There is one representative household with a continuum of mass A (t) =
AgeM of members.” Each member is endowed with one unit of labor. The
household maximizes

U(0>=/0°oeptA [log <%> + 1 log <A ALS)]dt, p>A>0,¢>0

subject to the flow budget constraint

A=rA+L°W{A-71)(1-uw)+Bu+T-C, 0<7<1

where p is the individual discount rate, C is consumption, L® is the mass
of household members that offer their labor for a wage (participate in the
labor market), A is assets holding, and T is a lump-sum transfer from the
government. (To simplify the notation I omit the time argument whenever
confusion does not arise.) The assets available to the household are owner-
ship shares of firms. Hence, r is the rate of return on stocks. The assets
market is competitive.

Two features of this setup are important. First, unemployment is in-
voluntary: the household controls the mass of members that supply labor
but not their probability of employment. Thus, some of the participating

4One can rationalize this assumption by positing that upon its birth the firm sets up
an exogenously given stock of capital K =1 (i.e., it builds a plant). It then follows that in
this economy the mass of firms stands for the aggregate capital stock, while entry stands
for aggregate capital accumulation.

>The words “one representative household” have the usual meaning that there is a unit
mass of identical, atomistic households all behaving in the same manner. This rational-
izes why the (atomistic) representative household does not internalize general equilibrium
effects in the participation and bargaining problems that I characterize below.



members do not find employment even if at the going wage they wish to
work. Each participating member earns the after-tax wage W (1 — 7) if he is
employed and the unemployment insurance benefit B if he is unemployed.’
Since there are N firms, the pre-tax wage is the weighted average

W = i—di,
/0 e

where the weight assigned to the wage w; paid by firm ¢ is its share of
employment [;/L. The household takes the individual’s probability of being
employed or unemployed as given.

Observe now that given employment L, the unemployment rate is

u=1-— é
Assuming (instantaneous) random allocation of work among the participat-
ing members, I can write the individual probability of unemployment as u
and the probability of employment as 1 — u.” By the law of large numbers,
then, in the household’s budget constraint u is the fraction of the partic-
ipating members that are unemployed and 1 — u is the fraction that are
employed.

The second feature captures the basic trade-off that governs labor supply
and thus determines workers’ wage demands. The household’s instantaneous
utility contains a term that captures the role of household members that do
not participate in the labor market; one can think of home production or
other related activities the output of which is shared by all household mem-
bers.® This determines the opportunity cost of labor market participation,
and thus contributes to determine the wage demands of employed work-
ers. Participation takes 100% of the household’s member time regardless of
whether he is employed or unemployed.”

61 assume that the benefit is not taxed. This is a bit extreme, but it is simply meant
to capture the fact that unemployment benefits are taxed more lightly than wages; see
Daveri and Tabellini (2000, pp. 58-59) for evidence on this point. Adding a tax rate on
benefits does not change the qualitative results and only complicates the notation.

"In practice, this means that jobs are rationed through a lottery and that there are
no unfilled vacancies. This corresponds to the concept of structural unemployment — as
opposed to frictional unemployment — defined in Bertola (2001).

$Implicit in this setup is the assumption that the household insures its members par-
ticipating in the labor market against unemployment. This simplifies the analysis because
all household members get the same flow of utility.

9 This is a simplifying assumption that I adopt only to reduce notations. The qualitative
results do not change if unemployed workers can recover a fraction of their time endowment
and put it back into household production.



The maximization problem outlined above yields well-known results with
some novel features. The household follows the usual saving rule

C

—=r+A- 4
- p (4)
and equates the benefit from the marginal household member’s participation
to the cost. Formally,

YC

W(l—T)(l—u)—i-Bu:AiLs.

On the left-hand-side of this expression there is the income from partici-
pation, on the right-hand-side there is the opportunity cost, the foregone
contribution of the marginal individual to household production. Participa-
tion therefore can be written

PC
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This is the economy’s upward sloping labor supply curve.

Labor supply depends on the unemployment rate via two effects. First,
higher unemployment means that the participating individual is less likely
to be employed and thus to earn the after-tax wage. This lowers the benefit
of participation. Second, higher unemployment means that the individual is
more likely to be unemployed and thus to draw the insurance benefit B.!°
This raises the benefit of participation. The model’s equilibrium conditions
imply that the after-tax wage is higher than the unemployment benefit so
that labor supply is decreasing in the unemployment rate (see below). This
captures a “discouraged worker effect” whereby worse employment prospects
lower a worker’s expected income and thus reduce participation.

3.3 Wages and prices at the firm level

The firm bargains with its workers over the wage and employment. Following
Blanchard and Giavazzi (2003) I model bargaining as

max [(1—~)logm; +~log(w; (1 —7)—-W,)li], 0<y<1

wi,l;

10Tt is important not to confuse the role of the unemployment insurance benefit in
raising expected income from participation with its role as the alternative to the wage in
a setup where the worker chooses whether to accept employment or stay unemployed. It
is well known that in that setup employment is decreasing in the benefit. The resulting
unemployment, however, is not involuntary.



The parameter «y is the relative bargaining power of the workers. The firm
and its workers maximize jointly the log-geometric average of profits and
employees surplus. The firm and the workers take the alternative,

_¥C
A—L%

as given since it depends on aggregate variables. If negotiations break down,
the worker can quit the firm and reenter the labor market, in which case he
gets the expected labor income. Alternatively, he can allocate all of his time
to household production, in which case he gets the value of his marginal
contribution. These two options are equivalent because in deciding labor
supply the household sets them equal (see above).

I now use the production function (3) and the demand curve (2) to write
instantaneous profits as

Woe=W(0—-7)(1—-u)+ Bu=

T = Piti — wil;
1

Let n = 6 (1 —1) < 1. This parameter combines diminishing returns to
labor and the responsiveness of demand to price into a single number that,
together with the fixed cost, regulates the curvature of the firm’s revenue
function with respect to employment I;. Specifically, the elasticity of revenue
with respect to employment is

Opizi) L nl
i piwi li—¢
This elasticity is smaller the more pronounced are diminishing returns to
labor (low ), the less elastic is demand (low €), the smaller is the fixed
operating cost (low ¢), and the larger is the firm (large ;).
The first-order conditions for the maximization problem are:
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Observing that ﬂ%l = 0 and substituting the first condition into the

second, I obtain
W, TOT

177'+17'yl_¢’
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which says that workers get the reservation wage (adjusted for labor income
taxation) plus a fraction of the firm’s profit. Using this result, I can rewrite
the condition for employment as

d(pizi) W,
o,  1—7

which equates the marginal revenue from employment to the reservation
wage. This yields

1—7
li = TP + ¢. (6)
Using this expression and the definition of profit, I can rewrite the equation

for the wage as

Wa
1—71

miE'y<linT¢—1).

This says that the wage is set as a markup over the reservation wage and
that larger firms pay higher than average wages since they operate in the
less elastic region of their revenue curve.

(L+m), (7)

Ww; =

where

4 Instantaneous equilibrium of the labor market

To characterize the labor market more sharply, [ assume that the government
cannot borrow and satisfies the budget constraint 7' = 7W L — B(L* — L),
which determines the lump-sum transfer, 7', as the difference between tax
revenues and expenditure on benefits.!! I also assume that the unemploy-
ment benefit is a constant fraction of the wage, B = oW.

Next I make use of the fact that symmetry implies that all firms pay the
same wage so that w; = W. The wage equation (7) yields

1-=7)(1—-u)+ou
1—7

1= (1+m).

This can be solved for
1—17 m

T 1—r1—-0c1+m’

u (8)

"' This setup keeps to a minimum the effect of the government on economic activity.
Only two distortions matter: taxation, which lowers labor supply and raises the pre-tax
wage that unions demand, and the unemployment benefit, which raises both labor supply
and the pre-tax wage that unions demand.

11
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= R S 9
" ( ul > )
Observe that unemployment is an increasing function of firm employment [
that eventually becomes flat. To ensure v < 1, I impose

<1 ) l—-7—0
-1 <—
n o

which says that the upper asymptote of (8) is less than 1. This condition is
surely satisfied if c =7 = 0.

An important property of this model is that the equilibrium of the la-
bor market is not fully characterized by the unemployment equation (8)
because labor supply is endogenous. Specifically, according to equation (5)
participation is

Y C

l-71—(l—-7—0)uW’
I can divide through by population size A and multiply and divide the ratio
% by L and Y so to obtain
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Observing that L = L (1 —u), I can solve explicitly for the participation
and employment ratios:

Ls 1

1 Y (10)
1 T—(1—7—0)u
L 1—u

A 1+1T(1TU)uM
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where ¢ = C'/Y is the economy’s consumption ratio and WL/Y is the wage
share.

I now use the expression for firm employment (6), the wage setting equa-
tion (7) and aggregation across firms to obtain

(I+m)n
Y 6N,

I then use the relation L = NI to compute the wage share as

WL nl
~ =7+ (1-vy )m-

L:

(12)
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Observe that the wage share is decreasing in firm employment [.

Equations (8) through (12) provide a complete characterization of the
labor market at a point in time once one knows firm employment [ and
the consumption ratio ¢. The evolution over time of these two variables
depends on the entry process that provides the fundamental accumulation
mechanism of this model. The next section discusses this process in detail.
As an intermediate step toward that goal, I use (12) to rewrite the expression
for the employment ratio as

1—u

nl = , 13
1 + (17“')1/" [ ( )

1-7—(1-T—0)u y4(1—~) l_zl_¢

where n = N/A is the mass of firms per capita. I shall refer to this expression
as the participation locus and to equation (8) above as the bargaining locus.
The joint solution of these two equations characterizes the instantaneous
equilibrium of the labor market in relation to the mass of firms per capita
n and the consumption ratio c¢. Figure 3 and the following proposition
illustrate.!> A + on top of a variable denotes a positive partial derivative,
a — denotes a negative partial derivative, while a 7 denotes an ambiguous
sign.

Proposition 1 The instantaneous equilibrium of the labor market is char-
acterized by the following two functions mapping the mass of firms per
capita, n, and the consumption ratio, c, into firm employment, [, and the
unemployment rate, u:

—— 4+t 7 -7 =
In,cin o,y 7,0,9|;

T
U <n’ C;n’ ¢7 ’Ya 7—7 O-’ w) N
Associated to these, there is the following function mapping the mass of firms
per capita, n, and the consumption ratio, c, into the economy’s employment

ratio, L/A:
L -+t — 2 =
K <’—r’—lvc;:’~7_a¢7?v7—7;aw> .

2Inspection of the figure suggests that is possible that the two curves fail to intersect
so that in equilibrium v = 0. I show below that in steady state it is always the case that
the intersection occurs and u > 0.

13



The mechanism explaining the comparative statics properties of this
equilibrium is the following. The bargaining locus is upward sloping be-
cause an increase in firm employment [ yields an increase in the markup m.
Restoring equilibrium requires a rise in unemployment ». The participation
locus, in contrast, is downward sloping. The reason is that higher firm em-
ployment implies a lower wage (due to diminishing returns to labor in the
firm production technology) and, holding constant n, higher aggregate em-
ployment. The latter implies a higher marginal cost of participation because
diminishing returns in household activity imply that its marginal product
rises. Restoring equilibrium then requires a fall in unemployment w that
provides better job prospects to the marginal worker. The higher probabil-
ity of employment raises the marginal benefit of participation while at the
same time reduces the sacrifice of time needed for market participation and
thereby rises the amount of time devoted to home activity, thus reducing its
marginal product.

Now observe that an increase in n does not affect the bargaining locus
while it implies higher aggregate employment and thereby a higher marginal
product of home activity. The corresponding lower participation requires a
compensatory fall in unemployment in order to satisfy equation (13). It
follows that the participation locus shifts down. As a result, both firm em-
ployment and the unemployment rate fall. In contrast to firm employment,
the employment ratio rises with n. To see why, imagine to apply the relation
L/A = nl to rewrite the bargaining and participation loci in (L/A,u) space
instead of (I,u) space. With this change of variable, the participation locus
shifts up because the increase in n reduce firm employment [ and raises the
labor share. This attracts participation and for equation (13) to hold there
must be a compensatory increase in unemployment u. The bargaining locus
instead shifts down because the higher n spreads employment over more
firms and makes them smaller, thus producing a smaller markup over the
reservation wage. Consequently, unemployment falls and the employment
ratio rises.

An increase in the consumption ratio ¢ leaves the bargaining locus un-
affected while reduces participation and thereby requires a compensatory
fall in unemployment to satisfy equation (13). As a consequence, the par-
ticipation locus shifts down and the new equilibrium exhibits lower firm
employment and unemployment. Notice that since L/A = nl and n is given,
the employment ratio falls as well.

An interesting property of this equilibrium is that is captures the tension
between the different effects of structural parameters on the employment
and the participation margins. Ultimately this is because unemployment

14



provides a wedge between labor supply and employment. For example, the
reason why the effect of v on firm employment is ambiguous is that the
stronger bargaining power of workers results in a larger wage share — see
(12) — and thereby in higher participation. This effect shows up in Figure
1 as an upward shift of the participation locus. The expansion of labor
supply should yield larger employment (aggregate and, holding constant n,
per firm). However, the stronger bargaining power of unions also results in
higher unemployment, an effect captured by an upward shift of the bargain-
ing locus — see (8). The overall effect on unemployment is surely positive,
while the overall effect on employment is ambiguous. Notice how this logic
also explains the effects of the replacement ratio o. Higher unemployment
benefits raise both participation and unemployment — both the participation
and bargaining loci shift up — so that the overall effect on employment is
ambiguous.

In contrast, higher taxation of wages 7 reduces participation and results
in smaller employment (aggregate and per firm). This effect shows up as a
downward shift of the participation locus. On the other hand, higher taxa-
tion of wages raises unions’ demands and tends to raise unemployment, an
effect captured by the upward shift of the bargaining locus. As one can see,
if the fall in participation is sufficiently large employment and unemploy-
ment can both fall. If instead participation is not very sensitive to after-tax
wages, employment falls and unemployment rises.

Similar reasoning explains the effects of the parameters n and ¢ that
regulate the elasticity with respect to employment of the firm’s revenue.
An increase in either of them lowers the markup m and raises the wage
share thereby shifting the bargaining locus down and the participation locus
up. This results in higher employment and higher or lower unemployment
depending on which force dominates.

5 General Equilibrium

The previous analysis has provided a complete characterization of the labor
market at a point in time given the consumption ratio ¢ and the mass of
firms per capita n. To characterize the evolution over time of these two
variables and thereby of the whole economy I now need to characterize the
entry process that provides the fundamental accumulation mechanism of this
model. The construction of the general equilibrium of this economy is then
straightforward. There is an Euler equation characterizing the equilibrium
of the assets market, whereby all rates of return are equalized, and an equa-
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tion characterizing the equilibrium of the goods market, whereby output is
allocated to consumption and investment. The latter equation is where this
model deviates from the standard setup because the state variable of this
economy is the mass of firms per capita.'?

5.1 Entry

The flow of dividends accruing to firm i’s shareholders is ;. Accordingly,
the share price is

Vi (0) = / e Jo T ()i,
0
and satisfies the arbitrage condition

R
A

where the characterization of firm behavior in Section 2 yields that the firm’s

profit is
v nli
=(1- 1— .
piti = ( li — ¢>>

According to this expression, the profit rate of firm ¢ is increasing in firm
employment.

I assume that entrepreneurs create new firms by sinking an entry cost
Bpix; in units of final output. Notice that this cost is proportional to the
firm’s initial revenue.!* Entrants are active if the value of entry is equal
to its cost, that is, if V; = fp;z;. In symmetric equilibrium this condition
becomes V = B%. Taking logs and time derivatives, substituting into the
arbitrage condition, and using the expression for the profit rate, I obtain the
free-entry condition

1y m )\ Y N
r= 5 <1 l¢>+Y N (14)

This is the instantaneous rate of return on equity generated by firms.

3Recall, however, that the mass of firms per capita stands for capital per capita if I
assume that upon birth each firm sets up one unit of capital (i.e., a plant).

11 have experimented with several specifications of the entry cost and concluded that
this assumption yields the simplest and most tractable specification of the model. For
example, if the cost of entry is 8 (i.e., independent of the firm’s entry size), the qualitative
results and the main message of the model do not change but the analysis is algebraically
(much!) more complicated.
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5.2 The economy’s dynamics

Assets market equilibrium requires A = NV = gY. The government budget
is T+ oW (L® — L) = 7TWL. Therefore, the household budget constraint
becomes

Y L wL-c

y "7 gy

The saving schedule (4) and the definition ¢ = C'/Y yield
: Y
Serta- p—=.
c

Substituting this expression into the one just derived and using equation
(12) for the wage share yields

¢ _ 1. g
E_ﬁ[c v—(1 ’Y)l—d)

where [ is given by the function [ (T_z, c; ) characterized in Proposition 1.

:|+)‘pa

The output market clearing condition requires
Y .
Y=C —N.
+ N

Since entry is non-negative, one has N > 0 for Y > C' and N = 0 other-
wise. This condition identifies two regions: the entry region, where entry is
profitable, and the hysteresis region, where entry is not profitable and the
mass of firms is fixed. For simplicity, I ignore the hysteresis region since
population growth implies that the steady state of the dynamical system
is inside the entry region. Dividing through by Y, and using the definition
n = N/A, the output market clearing condition reads

1:c+ﬁ<%+)\>.

The analysis is now straightforward. The n = 0 locus is simply ¢ = 1 — 8.
The ¢ = 0 locus is

nt(n,c)
l(n,c)—¢
This equation defines an upward sloping locus ¢ (n),_,. Consider now the
phase diagram in Figure 4. Paths above the saddle path eventually yield
zero or negative n and thus cannot be equilibria. Paths below the saddle
path eventually yield zero or negative ¢ and similarly cannot be equilibria.
Hence, T have:

c=Bp-AN)+y+1-7)
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Proposition 2 There is a unique perfect-foresight general equilibrium: given
initial condition ng, the economy jumps on the saddle path and converges to
the steady state (n*,c*).

5.3 The steady state

The characterization of the steady state is extremely simple. Substituting
c¢* =1— A\ into the ¢ = 0 locus and using (12) I obtain

()

This expression says that in the long run the wage and profit shares de-
pend solely on the entry cost, 8, and the discount rate, p. The intuition is
straightforward. In steady state the free-entry condition reduces to

T NII
Bp=— = —

px Y’
which says that firms must deliver to savers the reservation interest rate p,
and that to do so they must generate a profit ratio equal to Sp. Accordingly,
I can use (12) to solve for firm employment

A — (16)

Notice how taxes on labor and the replacement ratio do not enter this solu-
tion. Also, notice that [* is increasing in ¢, i, 3, p, 7.
Substitution of [* into the bargaining locus (8) yields

N 1—7 1
ut =
1—7— i
T 01+’Y<ﬁ*1)
1—171 ol

1—7’*0(1_7)(5%)_0'

Notice how, differently from the instantaneous equilibrium discussed above,
in steady state the effects of structural parameters on unemployment are no
longer ambiguous. The reason is that taking into account the endogeneity
of consumption and of the mass of firms allows me to resolve the tension
between effects on participation and on bargaining. Higher taxes on labor,
for example, lead workers to demand higher wages, which results in higher
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unemployment. This is the upward shift of the bargaining locus discussed
above. The reason why the potentially offsetting downward shift of the
participation locus is now not operational is that firm employment is pinned
down by equation (16) independently of taxation. In other words, in the long
run the mass of firms per capita adjusts endogenously and the participation
locus in (I, u) becomes vertical and independent of taxation.

The value for the wage share obtained above yields

c* C >* 1— 56X
- = =— (17)
oy = (wr) ==
Thus, expressions (10)-(11) for the participation and employment ratios be-
come: Loy * .
— ] = ; 18)
< A > (1—u*)y 1-8)\"7 (
L+ 1-7—(1—7—0)u* 1-Fp
L> * 1
Z) = ) 19)
1 1-BX (
<A T T 1—T—(11ﬁT—U)u* 1-8p

Using these expressions, I can establish:

Proposition 3 The steady-state general equilibrium of the model is char-
acterized by the following properties:

1. the unemployment rate u is increasing in vy, 7, o, 3, p;

2. the employment ratio L/A is decreasing in v, v, T, o, B, p, and in-
CTeasing in A;

3. the participation ratio L° /A is decreasing in v, (B, p, and increasing
in -y, o, A\, while it is decreasing in T if

<1107>2>a:(1_7)zi—1)’

Bp
and increasing in T otherwise.

4. The mass of firms per capita n is decreasing in vy, T, o, 3, p, ¢, 1.

Proof. These results follow from the following properties. First, the
ratio of consumption to wages in (17) is decreasing in A and increasing in
and p. So the direct effects of 5 and p on participation and employment are
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negative, while the direct effect of A is positive. Second, the denominator
of (19) is increasing in u* so that the employment ratio is decreasing in u*.
Since u* is increasing in 5 and p, overall the employment ratio is decreasing
in B and p. Similarly, since u* is increasing in 7 and the direct effect of
taxation is negative, overall the employment ratio is decreasing in 7. Third,
the denominator of (18) shows that the relation between the participation
ratio and unemployment depends on the factor

1—u* 1 1 1 .
= — @
l-71—(1l—-7—0)u* 1—a\l-7 1l—7—0 )’

where
8

4
(1-7) ( Bp 1)
is the unemployment rate that obtains absent government distortions (i.e.,

for 7 = 0 = 0). This factor is decreasing in u* and o. Thus, the participation
ratio is increasing in u* and thereby in 7. Differentiating with respect to T,

I find that
d (%) 2
—7—(1—7—0)u* o N
20 1- Z U.
dr < ( 1-— T> <
Moreover, differentiating with respect to o the denominator of (19), and
using the expression for u*, I find

d (lju* + 1777(11&770)m)
do

U

so that L/A is decreasing in o. Finally, the relation

. (LT 1
TR )P

yields that n* is decreasing in 7, o because they do not affect [* while they
lower the employment ratio. Similarly, n* is decreasing in ¢,  because they
do not affect the employment ratio while they raise [*. 3, p, v lower n*
because they lower the employment ratio and raise firm employment. m

To investigate the reason why participation might be increasing in tax-
ation, recall that (18) comes from
Ls P C

A l-71—(1—-7—0)uWA’
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This expression reveals that there are three effects of taxation. First there
is the direct negative effect of reducing the expected after-tax benefit of
participation. Then there is the indirect negative effect of raising unem-
ployment thereby worsening the marginal worker’s job prospects — this is
the “discouraged worker” effect discussed in Section 3. Finally there is the
effect on the ratio C'/WWA that in steady state is

() = () -5 (3)

—wyv \A) T 1= A
WA (T) A 1—08p \ A
Hence, the reduction in the employment ratio due to taxation yields a re-
duction of the consumption-wage ratio. This is nothing else than a negative
income effect that produces an “additional worker” effect similar to that

discussed in the labor supply literature. Differentiating with respect to 7
and rearranging terms, the balance of these three effects boils down to

d(%) d(f) 7 7
“ar VT e 221y

which says that higher taxation of labor results in higher participation when
the elasticity of employment with respect to taxation is high. Using (19) to
calculate the elasticity, I recover exactly the condition stated in the Propo-
sition. It is informative to rewrite the condition as
LS *
M >0e=1- g -
dr 1— a2

which shows explicitly that the participation ratio is a U-shaped function of
taxation. The minimum of the function shifts to the left with ¢ and 4. The
interpretation therefore, is that the positive relation between taxation and
participation — the dominance of the additional worker effect driven by the
income effect — occurs in economies with heavily distorted markets (high o,
v, B) and high taxation.

5.4 Output

In symmetric equilibrium, the production functions (1) and (3) yield

Y
Y=N(I-¢)" or EK:na—@@
This reveals that there are competing effects of many parameters on output
per capita due to the fact that n and [ move in opposite directions (recall
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Proposition 1). For example, [* is increasing in ¢, n, 3, p, v, while n* is
decreasing in ¢, n, 5, p, 7. Interestingly, 7 and ¢ have an unambiguous
negative effect because they do not affect {* while they depress n* through
their negative effect on the employment ratio (L/A)*.

A related, and perhaps more interesting measure of performance, is the
level of welfare. Specifically, in steady state one can compute

©° CY\" Ls\*
* —pt - - _ -
U /0 e PA [log <YA> + ¢ log <1 <A> )] dt
Ao . N Ls\*
= m [logc + logy™ + ¢ log <1— <A> )}

This too exhibits competing effects that prevent unambiguous analytical
statements concerning the role of many structural parameters. Once again,
however, taxation appears to be special. As argued, in highly regulated
economies taxation of wages results in higher participation because of a
dominant income effect. It follows that 7 unambiguously reduces welfare
because it reduces output per capita y*, and therefore consumption per
capita of both market goods and household goods. The reason is that a
large fraction of the representative household members end up spending
their time in the unemployment state, which neither earns them a wage nor
allows them to engage in household activity.

6 The Effects of Labor and Product Market Fac-
tors

In this section I discuss the dynamic effects of factors affecting the labor and
product markets. Some of these factors are good analytical proxies for fric-
tions, regulations and other policy interventions that affect the bargaining
power of workers (), the cost of labor (7, o), the operating costs of firms
(¢), the costs of setting up new businesses (3) and the degree of substitution
among products and thus of price competition among producers (€).

I begin the analysis with a discussion of an important aspect of the inter-
action between labor and products markets. Namely that the endogenous
participation rate produces a reinforcing mechanism that amplifies the ef-
fects on employment of structural changes that affect the labor market. To
see this, consider equations (18) and (19) set ¢» = 0. This removes from the

model the opportunity cost of participation and yields L°/A = 1. Accord-
ingly,

L

—=1—-u

A
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so that structural parameters affect employment only through the unem-
ployment rate. If ¢» > 0, instead, there are additional effects due to the
endogeneity of participation. These effects are best seen by recalling the

definition
L L?

K:(lfu)x.

In some cases, the effects due to participation work in the opposite direction
of the direct wedge effect of unemployment and one needs to work out the
balance. This is what equation (19) does, revealing for example that the
negative effect of labor taxes 7 and unemployment benefits o on employment
is larger because of the participation channel.

In the following analysis, I show how this feature of the model reinforces
two important feedback mechanisms linking the labor and product markets.
The first is due to the endogenous mass of firms and produces a multiplier
effect that amplifies the role of structural changes that originate in the la-
bor market. A second multiplier effect operates in the opposite direction.
Namely, the endogenous market size due to the participation and unemploy-
ment margins amplifies the effects on entry decisions, and therefore on the
mass of firms, of structural changes that originate in the product market.

6.1 Factors Affecting the Labor Market: The First Multi-
plier Effect

Consider Figure 4. If 7 increases, the n = 0 locus is unchanged while the
¢ = 0 locus shifts to the left. The economy then jumps on the saddle path
that converges to new steady state which features the same consumption
ratio as the initial one and a lower mass of firms per capita. On impact,
the mass of firms is given while the consumption ratio jumps up. According
to Proposition 1, the rise in ¢ and 7 produces a fall in firm employment [
and the employment ratio L/A, and possibly an increase in unemployment
u. 1 say possibly because, as discussed in section 3, the direct effect of 7
on unemployment is ambiguous due the endogeneity of the participation
rate. According to (12) the fall in firm employment [ produces a rise in the
labor share WL/Y. According to (10), finally, the competing effects of the
higher consumption ratio, wage share, and unemployment rate produce an
ambiguous change in participation. One might conjecture that the direct
negative effect of taxation of wages tilt the balance toward a fall of the
participation ratio. Unfortunately, I have been unable to prove analytically
that this is the case.

The transition features falling ¢ and n. According to Proposition 1, then,
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it features rising firm employment [ and unemployment u. The rising [ in
turn produces a falling labor share. The competing effects of the falling ¢
and n produce an ambiguous change in the employment ratio. However, we
know that at the end of the transition the employment rate must be lower
so that eventually the rate must be falling. As to the participation rate, the
competing effects of its determinants again result in an ambiguous change.
Since the steady state effects are known, however, one can infer that if the tax
increase occurs in a highly regulated economy it results in the participation
rate eventually rising because of the dominant income effect (see Proposition
3). The reverse happens in a lightly regulated economy.

To see the role of the endogenous mass of firms, one simply compares
what happens on impact, when the mass of firms is given, to the end-of-
transition situation. There is a clear multiplier effect at work in that the
gradual reduction of the mass of firms per capita drives unemployment up
and employment down further than the initial tax increase warrants. The
reason is that with higher taxation workers demand higher wages and the
associated higher labor cost requires the market to become more concen-
trated in order to sustain firms’ profitability and allow them to deliver to
households the reservation interest rate p. Crucially, since firm employment
[ in the long run does not respond to taxation, the smaller mass of firms per
capita must be produced by a combination of lower employment and higher
unemployment. The latter margin is very important, because in highly reg-
ulated economies the participation rate goes up so that to produce a lower
employment rate requires a large increase in the unemployment rate.

The replacement ratio has effects similar to those of the tax on wages
with the important difference that the tax reduces participation (labor sup-
ply) while the replacement ratio raises it. Hence, the tax creates less unem-
ployment than the replacement ratio.

A factor that has attracted much attention recently is the parameter ~y
that measures the bargaining power of workers. Consider again Figure 4.
If v increases, the n = 0 locus is unchanged while the ¢ = 0 locus shifts to
the left. The economy jumps on the saddle path that converges to the new
steady state, experiencing a falling consumption ratio and a falling mass of
firms per capita along the transition. So far all this is quite similar to the
effects of a rise in the tax on wages. The details, however, differ in some
crucial aspect.

When # rises, on impact the mass of firms is given while the consump-
tion ratio jumps up. According to Proposition 1, the rise in ¢ produces a
fall in firm employment [ and the employment ratio L/A, and an increase
in unemployment u. However, the direct effect of v on firm employment
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and the employment rate is now ambiguous. The different behavior of these
variables with respect to the case of taxation is that higher bargaining power
of workers attracts participation instead of discouraging it because it raises
wages. If firm employment falls, it produces a rise in the labor share WL/Y'.
This effect is in fact stronger than in the case of taxation because 7y redis-
tributes rents from firms to workers (they capture a larger share of profits)
and thus raises the wage share directly. Again the competing effects of the
higher consumption ratio, wage share, and unemployment rate produce an
ambiguous change in participation.

The transition features falling ¢ and n. This produces a rising firm
employment [ and unemployment rate u. The rising [ in turn produces a
falling labor share. The competing effects of the falling ¢ and n produce
an ambiguous change in the employment ratio. However, we know that
at the end of the transition the employment ratio must be lower so that
eventually the ratio must be falling. As to the participation rate, again,
the competing effects result in an ambiguous change. Since the steady state
effect is positive, however, one can infer that the higher bargaining power
results in the participation rate eventually rising. This fact is important.
Contrary to the instantaneous equilibrium where the ambiguous effect of ~
comes from the endogenous variables, ¢ and u, in steady state the dominant
factor driving participation up is the additional worker effect due to higher
unemployment. To see this, observe that in equation (18) the consumption
ratio and the labor share in the long run do not depend on ~, only u* does.

One can again see the multiplier effect of the mass of firms per capita
by comparing impact to steady state effects. Interestingly, v has a per-
manent positive effect on firm employment and thus drives unemployment
up further than taxation of wages. The reason is again that the higher la-
bor cost requires the market to become more concentrated to sustain firms’
profitability and allow them to deliver to households the reservation interest
rate p. However, since firm employment now must rise, and the employment
ratio falls, the fall in the mass of firms must be larger.

6.2 Factors Affecting the Product Market: The Second Mul-
tiplier Effect

To consider the effects of changes in the toughness of price competition, e,
recall that n = 6 (1 —1) and refer again to Figure 4. When e increases,
the economy jumps on the saddle path that converges to a point located to
the left of the initial one on the same 7 = 0 locus. The associated transi-
tion features changes in ¢ and n in line with the discussion of the previous
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subsection. The main difference concerns the long run effects. Perhaps
surprisingly, in the long run e does not affect unemployment and the em-
ployment and participation ratios. The reason why is in fact quite intuitive.
In steady state firms must deliver to shareholders the reservation interest
rate p, and this pins down the profit share according to the relation in (15).
Consequently, changes in € are absorbed by firm employment [ in such a way
that keeps the profit ratio constant. But this implies that the employment
elasticity of revenue does not respond to €. Consequently, both the unem-
ployment rate and the labor share do not respond to €. This in turn means
the participation and employment ratios as well do not respond to e.

Consider now the role of barriers to entry. Together with the population
growth rate A, this is the only factor that affects the consumption ratio in
steady state. The reason is that it pins down the amount of “replacement
investment” needed to keep constant the mass of firms per capita. Moreover,
as discussed above, [ determines the profit and labor shares. Consider
Figure 4. If 3 rises, the n = 0 locus shifts down while the ¢ = 0 locus shifts
to the left. The economy then jumps on the saddle path that leads to the
new steady state, featuring lower n* and ¢*. The reason is that the higher £
implies that steady-state incumbency is more costly and thus that the rate of
return is equal to p only if the mass of firms falls. The smaller mass of firms
reduces employment and raises unemployment. This captures the second
multiplier effect. Higher barriers to entry ultimately raise the profit share
and thus redistribute rents toward profits. This lowers the labor share and
discourages participation. At the same time, it raises firm employment [ and
thus raises the wage markup, thereby raising unemployment. Accordingly,
employment falls. Most importantly, the reduction of the mass of firms per
capita is larger than it would be if employment were held constant. There is
thus a reinforcing feedback mechanism whereby the redistribution of rents
away from wages shrinks the size of the market and thus requires a further
reduction of the mass of firms per capita.

6.3 Back to the data

It is now useful to go back to the data presented in the introduction and
compare them to the model’s dynamics. Observe that some factors — specifi-
cally, the bargaining power of workers — have opposite effects on the long-run
employment and participation rates. This is where the notion of unemploy-
ment as a wedge becomes most clear. As I have just shown, a rise of unions
power redistributes income from profits to wages and raises the wage share,
at least temporarily. This rise cannot persist because in the long run the
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shares of national income that go to profits and wages are pinned down by
factors that regulate the entry decisions of firms. The endogenous response
that eventually brings the wage share down is a rise of the unemployment
rate that weakens workers’ bargaining position by worsening their alterna-
tive. The temporarily higher wage share, nevertheless, attracts workers so
that participation increases. We thus have that an attempt at redistribution
through a “wage push” (Bertola 2001) results in rising participation, rising
unemployment and falling employment.

This story fits the facts of Figure 1 and 2 up to the predicted fall of the
employment rate. This is not a problem, however, because the secular rise
of participation happened in both the US and the EU15, suggesting that
a common supply-side factor affected both economies. The model suggests
that this factor is a change in preferences (lower 1) that makes people more
willing to work in the market. The key is that a structural change of this
type does not affect the long-run unemployment rate (see Proposition 3)
and thus provides a force that can tilt the balance toward a long-run rise
of the employment rate. (Interestingly, it also produces a temporary rise in
unemployment given that entry is costly and thus the economy takes time to
adjust to the higher participation rate.) In other words, the model produces
a story consistent with the data if one imagines the EU15 as being subject
to a “wage push” shock, that did not hit the US, in the context of a secular
rise in participation due to a structural shift in preferences.

7 Conclusion

In this paper, I studied the dynamic interdependence of non-competitive
product and labor markets. I used a general equilibrium model based on
a three-states representation of the labor market that produces dynamics
broadly consistent with the experience of the US and EU15 economies over
the last 40-50 years.

I uncovered the following feedback mechanisms:

e A fall in employment due to worse labor market conditions shrinks
the size of the product market and thereby triggers a reduction in the
number of firms. This produces a multiplier effect that amplifies the
adverse effects on output of labor market frictions because the fall in
the number of firms reduces employment further than what would be
warranted if one considered the labor market in isolation.

e Similarly, frictions that raise the costs of entry and/or of operation for
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firms result in a larger reduction of the number of firms than would
obtain if employment were held constant. There is thus another mul-
tiplier effect that exploits the endogeneity of employment to amplify
the adverse effects on output of worse product market conditions.

e Since both these mechanism operate through the employment—market
size linkage, the adverse effects on output of labor and product mar-
ket frictions are larger when one considers endogenous participation.
This reinforcing mechanism captures the fact that the induced fall
in employment is larger when labor supply is elastic and individuals
withdraw from the labor force in response to a worsening of the labor
market.

These feedback mechanisms have interesting policy implications. Labor
market reforms that reduce the cost of labor, like those advocated by the
OECD in its Jobs Study (1994), are more attractive when one considers
the endogenous structure of the product market because of the amplified
benefits in terms of higher employment and lower unemployment. Similarly,
the increase in entry that product market reforms generate is larger when
one takes into account the endogenous response of employment. This pro-
vides a theoretical rationale for the pro-competitive reforms advocated in a
series of studies undertaken at the McKinsey Global Institute (1995, 1997)
and shows that these reforms are quite attractive when one considers the
positive feedback on market structure that runs through the labor market.
Moreover, reforms of the product market that reduce the costs of entry raise
the labor share of national income. They thus should appeal to workers from
a redistributive viewpoint — a feature that makes them politically feasible
as well as economically attractive.
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Figure 3: Instantaneous equilibrium of the labor market
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Figure 4: General Equilibrium Dynamics



