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chapter one Overview

1.1 Why Study Labor Economics?

The labor market is a core concern of billions of people every day. Find-
ing a job (possibly a good one), getting the best out of it, obtaining a pay
rise, keeping your post in bad times, being reinstated after a maternity
leave, and being insured against unemployment and its consequences
on retirement savings and health coverage are just some of the preoccu-
pations of persons of working age. Even during the years of compulsory
schooling, it is the parents of the students, if not the students themselves,
who are worried about their future in the labor market.

Throughout the Great Recession of 2008–2009, brought on by the
global financial crisis, internet users googled the term “jobs” more than
“housing,” “credit,” and “terrorism.” Figure 1.1 plots the number of
searches as a percentage of the peak value reached in October 2011,
when unemployment had skyrocketed to its highest levels in the United
States. Notice also the marked seasonality of job searches: They increase
at the beginning of the budget year in January, when firms do most hir-
ings, and in June, at the end of the school year, when students look for
short-term jobs.

According to the October 2019 Eurobarometer survey, European cit-
izens ranked migration and youth unemployment as the two priority
issues for the new European Parliament that was elected in the follow-
ing weeks. Terrorism, environmental protection, and human rights were
listed as lesser priorities.

The labor market is so relevant for individuals’ well-being that peo-
ple form opinions, often strong ones, about the way it works. Actually

1
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they typically hold beliefs, in several cases rather misleading ones, as to
how labor markets operate. To give a few examples, the layperson often
believes that

1. there is a fixed number of jobs so that early retirement or a reduc-
tion inworking hours generates new employment opportunities for
the unemployed,

2. wages can be arbitrarily set by policymakers independently of the
law of demand and supply, and

3. stronger job protection increases employment.

It is sufficient to look at some aggregate statistics to grasp how these
perceptions can be misleading.

Is the Number of Jobs Fixed?
According to commonwisdom, labormarkets are like a bus in rush hour:
Someone must get out first to let someone else get in. However, there is
no reason the number of jobs should be fixed over time. This is clear from
figure 1.2, which displays employment rates (i.e., the number of persons
working as a percentage of the working-age population) in the European
Union, Japan, and the United States in the last 20 years. Employment
rates have been on an upward trend everywhere. When they have not

2 1. Overview
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been growing, they have been declining, as during the Great Recession.
There is no evidence of a constant number of jobs over time.

If the number of jobs were fixed, then we should expect employment
rates of men and women to move in opposite directions over time. Once
more, there is no indication that this is happening (figure 1.3). Female
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employment rates have been increasing at a faster pace than employ-
ment rates of men in the European Union, but there is no evidence
that women have taken away jobs from men: In the years in which the
employment rate of women was increasing, so did the employment rate
of men.

Can Governments Set Wages?
Union leaders often argue that wages in the private sector are “an inde-
pendent variable”—that is, something that can be altered at will by
governments. This view is functional to union platforms and captures a
rather common belief: the idea that the labor market operates as if there
were a unique employer whom laborers (or the government represent-
ing all citizens) could ask for a pay rise, just like a worker can do with
her boss. However, there is not such a thing like a single employer in the
private sector and wages result frommarket interactions of thousands (if
not millions) of employers and workers. Wages are the outcome of these
interactions; they react to the demand for labor of employers and to the
labor supply of workers. Figure 1.4 shows wage growth and unemploy-
ment in the European Union and the United States. Unemployment and
wage growth move in opposite directions: When unemployment goes
down, wages increase, and the opposite happens during recessions, when

4 1. Overview
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unemployment goes up. The dynamics of wages do not look exogenous
at all.1
True, governments can introduce and adjust the minimum wage, as

discussed in chapter 2, but this is only a wage floor, preventing hourly
pay from falling below a certain level. The wage distribution is not an
independent variable.

Does Job Protection Increase Employment?
Another popular view is that making it more costly for employers to
fire workers increases employment. The reasoning behind this belief is
deeper and captures a real feature of labor markets. It is indeed true that
higher costs of dismissals discourage layoffs. However, higher firing costs
may also discourage hiring by employers who realize that it will be very
costly for them to reduce the workforce in case things go wrong. Thus,
it is not clear a priori which one of the two effects (less dismissals hence
more employment or less hiring hence less employment) will dominate.
Historically we have seen both effects or no effects at the aggregate.

Consider figure 1.5 depicting unemployment rates on the two sides
of the Atlantic. When unemployment was lower in Europe than in the
United States, influential US policymaker Robert Myers wrote in a 1964

1. Notice that wages appear to respond less to unemployment in the most recent period. This may
have to do with monopsony power, as further discussed in chapter 2.
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report2 that the United States should be “looking enviously at our Euro-
pean friends to see how they do it” and invited everybody to take a look
at institutions on the other side of theAtlantic: “It would be short-sighted
indeed to ignore Europe’s recent success in holding down unemploy-
ment.” In the mid-1990s, when unemployment was higher in Europe
than in the United States, the G7 (the intergovernmental group of—at
the time—the seven largest economies in the world: Canada, France,
Germany, Italy, Japan, the United Kingdom, and the United States)
commissioned a report to the Organization for Economic Coopera-
tion and Development (OECD 1994) explaining the dismal employ-
ment/unemployment performance of Europe vis-à-vis the US “jobs mir-
acle.” The keymessage provided by the OECD Jobs Study report was that
there are institutional “rigidities” imposed by too strict employment pro-
tection in Europe that prevent the labor market from creating as many
jobs in the private sector as it does in theUnited States. It took another 15
years and the Great Recession, which brought US unemployment above
the EU level, to have a new celebration in theUnited States about Europe’s
rigid labor market institutions. This time it was Nobel Prize winner
Paul Krugman writing in the widely read New York Times on Novem-
ber 12, 2009: “Germany’s jobs miracle hasn’t received much attention
in this country—but it’s real, it’s striking. Germany came into the Great
Recession with strong employment protection legislation. This has been
supplemented with a ‘short-time work scheme,’ which provides subsi-
dies to employers who reduce workers’ hours rather than laying them
off. These measures didn’t prevent a nasty recession, but Germany got
through the recession with remarkably few job losses.”

Thus, the very same institutions that bore the brunt of blame for the
poor employment performance of the United States versus Europe in the
1960s were, some 30 years later, considered responsible for the dismal
unemployment performance of Europe with respect to the United States
in the 1990s and were again celebrated during the Great Recession for
holding down unemployment in Europe compared to the United States.
How is this possible? The issue is that dismissal costs act on both job
destruction and job creation, and depending on which one of the two
effects dominate, they can increase, reduce, or even leave employment
unaltered.

As labor issues are so important for everyday life, individuals with
no background in economics tend quite naturally to find their own

2. See Myers (1964) for a complete reference.
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representation of how labor markets operate. The problem is that these
representations can be rather misleading because labor markets are
extremely complex, and what labor economists have discovered both
theoretically and empirically about the effects of labor market institu-
tions is quite often not intuitive and can be hardly grasped without
proper training. Better knowledge of how labor markets operate is
needed to achieve better policy outcomes. Gross mistakes in the design
of some programs can be avoided and measures potentially improving
the welfare of millions of people can be devised.

Another reason to study labor economics is that a wealth of data is
nowadays available on labor markets. In addition to the surveys used so
far by most studies, administrative data collected by public administra-
tions as part of their institutional activities (e.g., data on unemployment
benefit recipients or on job seekers registered at labor offices) are becom-
ing increasingly available to researchers. Such high-frequency data can
be a very useful complement to surveys and cover the universe not con-
strained by sample size in representing relatively small areas and groups
of individuals. Such data can be very informative if there is some theoret-
ical guidance. One should have some framework to put those restrictions
on the potential interactions between different variables which make it
possible to draw causal inferences. One should also know statistical and
econometric methods in order to test the robustness of the results.

In addition to benefiting from more data, scholars of labor markets
have access to a very rich history of reforms of labor market institutions.
As discussed in section 1.6, the institutions described in this book have
undergone regular changes. These reforms offer very valuable material
to understand the effects of labor market institutions as they provide the
best environment for a social scientist interested in knowing their effects
on labor markets. Indeed, reforms represent quasi-experiments making
it possible to compare the behavior of labor markets before and after the
policy change as well as with and without the reform. The techniques
exploiting these reforms are also discussed in the final section of this
chapter.

1.2 The Two Key Decisions

By labor market we mean a market where a quantity of labor services L,
corresponding to tasks specified in an unfilled assignment or job descrip-
tion (vacant job), is offered in exchange for a price or remuneration,

1.2. The Two Key Decisions 7
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called wage w. Not all labor services offered by an individual are paid.
For instance, the time we devote to cleaning our own apartment is not
paid. It becomes market work only if we hire a house cleaner. To be in
the labormarket, theremust be an exchange of a labor service for a wage.

There are two key decisions individuals of working age make with
respect to the labor market:

1. Should I work (for someone else)?
2. Should I hire someone?

Many individuals are at the same timeworkers and employers—that is,
they have a job and hire someone to take care of their children. However,
for the sake of simplicity we will assume that these two decisions—
the labor supply and the labor demand decisions—are made by two
different types of individuals. They can be either potential employers-
entrepreneurs, in which case they decide whether or not to buy labor ser-
vices, or they are potential employees, in which case they decide whether
or not to supply labor. Later on (in chapter 11 on self-employment)
we will allow individuals to choose among being a salaried worker or
a self-employed worker.

1.2.1 The Labor Supply Decision

Consider an individual who has to decide whether or not to participate
in the labor market and supply labor services. She will do so if she can
improve her condition with respect to her nonworking status. Work-
ing absorbs time that could otherwise be devoted to leisure activities.
At the same time, supplying labor earns a wage that conveys purchas-
ing power to the individual. Thus, there will be a trade-off between what
labor can buy and what labor can take away in terms of less time avail-
able for leisure.We assume that both leisure and consumption arenormal
goods—that is, higher incomes do not reduce an individual’s demand for
leisure time and for the consumption of goods.

As usual in microeconomics, we can represent this trade-off as a set
of indifference curves mapping all combinations of purchasing power
and leisure that provide the same net benefits to the individual. Each
indifference curve provides the same net benefit or utility to the indi-
vidual. The individual is indifferent to movements along the same
indifference curve, while movements across indifference curves increase
or decrease the utility to the individual. Higher indifference curves

8 1. Overview
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represent combinations of leisure and income providing higher net
benefits to the individual. Clearly, not all these indifference curves can
be attained. It will depend on the wages offered in the market and on
whether the individual has other (nonlabor) sources of income. In other
words, it will depend on the constraints to the choice of the individual.

The decision rule is that the individual will work if, by doing so, she
can reach a higher indifference curve than she reacheswhile notworking.
She will be indifferent between working or not working if she, by work-
ing, attains the same indifference curve reached if not working. Thewage
that makes the individual indifferent between working or not working is
the reservation wage. In other words, the reservation wage is the lowest
wage at which the individual will decide to work.

We can express these concepts in an analytical fashion. Consider an
individual whose utility function is defined over consumption c and
leisure l, which are both normal goods: U(c, l), whose partial deriva-
tives are Uc,Ul > 0. The individual allocates the endowment of time, l0,
alternatively to work h hours earning at the hourly wage w or to leisure
(clearly, h= l0 − l). Define nonlabor income (the income when work-
ing zero hours) as m and take the price of the consumption good as the
numeraire (the price of c is 1 euro).
Constraints to choice are imposed by the budget constraint given by

c≤m+wh.

In the consumption/leisure space this constraint has a kink that corre-
sponds to the level of nonlabor income, as depicted in figure 1.6. To the
left of the kink at pointE, income grows at ratew, because each additional
hour of work yields an extra hourly wage. Point E is sometimes referred
to as the endowment point—that is, the situation that one can obtain
without working. When m= 0, the budget constraint is a straight line
crossing the horizontal axis at l0, where no hours of work are supplied
and hence income to buy consumption goods is zero.

By fixing any arbitrary level of utility, we can solve the utility func-
tion for the combinations of consumption and leisure that yield the same
level of utility to the worker. These level curves are the analytical coun-
terpart of the indifference curves. Because utility is increasing in both
arguments, the indifference or level curves are negatively sloped: more
consumption is needed to compensate the worker for the loss of an hour
of leisure, and vice versa. The degree of convexity of these curves is
decreasing with the degree of substitutability between consumption and
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FIGURE 1.6. Reservation wage

leisure. Because of our assumptions, indifference curves do not intersect
and utility is increasing farther away from the origin.

The reservation wagewr is given by the slope of the indifference curve
crossing the endowment point (the kink of the budget constraint) at E,
evaluated precisely at the point where the individual allocates m euros
to the purchase of consumption goods and works zero hours.3 Any wage
w lower than the reservation wage will not be accepted by the individ-
ual because the marginal value of leisure (the reservation wage) exceeds
its opportunity cost (the market wage). Conversely, when w>wr, as in
figure 1.6, the individual who ismaximizing utility will work some hours
and devote the remaining time to leisure.4 At point A the budget con-
straint crosses the indifference curve IE through the endowment point
E. Clearly, if the individual chooses any point on the budget constraint
between A and E, the utility is higher than along the indifference curve
through E.

3. This is not necessarily the case for more complex budget constraints.
4. This definition of the reservation wage separates employment from nonemployment. When the

reservation wage is higher than the market wage, the individual is simply not working. In the dynamic
search model setting of chapters 10–13, the reservation wage separates employment from unemploy-
ment: Individuals having a reservation wage higher than the wage offered to them will not accept the
job offer and will search for alternative employment. In other words, they will be unemployed.

10 1. Overview
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This definition of the reservation wage applies to conditions in which
the individual can choose freely howmany hours to work and howmany
hours to devote to leisure. In real life individuals rarely have an uncon-
strained choice of h. They have, at best, some leverage in deciding among
a subset of possible hours of work—for example, between working full-
time or part-time. This is because there is an institution (mandatory
working-time legislation or collective-bargaining agreements regulat-
ing working hours) that imposes, via a collective choice mechanism,
constraints on individual decisions.5

The reservation wage with restrictions on hours no longer coincides
with the slope of the indifference curve at the endowment point (see
box 1.1). The reservation wage with restrictions on hours can be graph-
ically represented as the slope of the segment going from the kink of the
budget constraint (point A) to the locus where the indifference curve
through the (m, l0) pair crosses the vertical hours constraint, as depicted
by point B in figure 1.7. This hours-constrained choice yields a lower
level of utility than the unconstrained choice, provided that the latter,
at the market wage, involves some positive number of hours of work;
otherwise the hours constraint is not binding.

BOX 1.1The ReservationWage with and without Constraints on Hours

When there are no constraints on the choice of hours, the reservation
wage is given by the condition

(
Ul
Uc

)
A

=wr,

whereUl andUc denote the marginal utility of leisure and consumption,
respectively, and their ratio is the marginal rate of substitution between
consumption and leisure. The rate is evaluated at the locus of zero hours
of work (A in figure 1.7), where the individual is buying consumption
goods by drawing only on nonlabor income.

An individual free to choose how many hours to work equates the
marginal rate of substitution to the market wage. Hence, when wr =w,
the individual is indifferent between working and not working. When
wr ≤w, the optimal choice of hours h∗ is greater than zero.Whenwr ≥w,
h∗ = 0.

5. The reasons hours are regulated, although such institutions apparently reduce the well-being of
an individual, are discussed in chapter 5.
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Consider now a constrained choice. Suppose for simplicity that indi-
viduals actually have no choice over working hours and can only work hft
hours, corresponding to a full-time job. The reservationwagewill nowbe
implicitly defined as the wage that wouldmake the individual indifferent
between not working at all and working exactly hft hours, that is,

U[m+wr
fthft, l0 − hft]=U(m, l0).

The interpretation of this condition is that whenw=wr
ft, the constrained

choice is on the same indifference curve that intersects the zero-hours
locus. In other words, the individual is indifferent between working hft
hours and not working at all.

More important, the reservation wage of an individual who is con-
strained in terms of hours of work (wr

ft) is higher than that of an in-
dividual free to choose hours of work (wr). Because of the concavity
of the utility function, the slope of the indifference curve increases as
we move to the northwest along the same indifference curve. The labor
supply decision of the individual will now obey a simple rule: supply
hft hours if w≥wr

ft, otherwise do not offer labor services (supply zero
hours).

If the wage increases, more individuals will be tempted to enter the
labor market. Hence, in terms of the number of individuals, a wage
increase will always lead to an increase in labor supply. Once an indi-
vidual has entered the labor market, the effect of a wage increase is
ambiguous, as there are two mutually offsetting effects at work:

1. Income effect: If the wage goes up with the same hours of work,
income goes up. If leisure is a normal good, individuals will buy
more leisure, thereby reducing their hours of work.

2. Substitution effect: If the wage goes up, the price (opportunity cost)
of leisure goes up, causing consumption of leisure to go down and
working hours to increase.

With leisure as a normal good, the income effect negatively affects
labor supply. The substitution effect is always positive on the hours
worked. The overall effect depends on the relative magnitudes of income
and substitution effects. Generally, the substitution effect dominates
for low-wage earners while the income effect is most important for
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FIGURE 1.7. Reservation wage with a constraint on hours

high-wage earners. Only if leisure is an inferior good will the income
and substitution effects reinforce each other. Then awage increase always
leads to an increase in working hours. At the participation margin, the
income effect is irrelevant. Since the substitution effect is positive, an
increase in the wage will always lead to an increase in the probability
that an individual enters the labor market.

Figure 1.8 displays income and substitution effects of a wage rise. In
the left-hand diagram, the wage-rise effect on the labor income to leisure
trade-off is displayed. Initially the worker is very close to the participa-
tion margin, the point where he devotes a large fraction of his time to
leisure. As the wage increases from w0 to w1, the worker decides to sup-
plymore hours of workmoving fromA to C. This change in labor supply
is also displayed in the right-hand diagram, showing hours supplied per
different hourly wages, and is the by-product of a positive subsitution
(from A to B along the initial indifference curve) and a negative income
effect (from B to C). Thus the initial wage rise induces an increase in
labor supply of the individual. A further wage rise, however, may have
the opposite effect on labor supply. At longer hours and higher incomes,
the income effect becomes more important and eventually dominates
the substitution effect. This happens in our case where labor supply
declines as hourly wages increase fromw1 tow2. This geometric analysis

1.2. The Two Key Decisions 13

© Copyright Princeton University Press. No part of this book may be 
distributed, posted, or reproduced in any form by digital or mechanical 
means without prior written permission of the publisher. 

For general queries contact webmaster@press.princeton.edu.



In
co

m
e

In
co

m
e

Hours of leisure Hours of work

w2

w1

w1

w2

w

w0w0

B
A

A

C

D

C D

U1

U2

U0

FIGURE 1.8. Income and substitution effects of wage rises

indicates that it is of paramount importance to obtain good estimates of
the income effect in order to make predictions about the effects on labor
supply of policies altering take-home wages.

From Individual to Aggregate Labor Supply
Consider now a plurality of individuals who may well have different
preferences about consumption and leisure and varying endowments of
nonlabor income. The reservation wage will then vary across individu-
als, depending on their nonlabor income as well as on their preferences
about leisure and work. As discussed in chapter 7, time spent outside
work can also be devoted to (unpaid) activities, such as household tasks
generating goods and services that increase the welfare of the household.
For instance, some workers may have childcare responsibilities, which
increase their reservation wage.

Denote byG(w) the fraction of individuals of working agewith a reser-
vation wage equal to or lower than w. By multiplying this fraction by
the number of persons of working age, we obtain the aggregate labor
supply schedule. Insofar as work involves some effort, the percentage of
individuals willing to work will be increasing with the wage offered to
them. Thus, we expect G(w) to be monotonically increasing with w. By
construction, G(w) also takes values only in the interval bounded from
below by 0 (nobody is willing to take the job at a wage lower than the
lowest reservation wage) and above by 1 (when nobody of working age
has a higher reservation wage). It is certainly possible thatmore than one
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Source: Italian Statistical Office (ISTAT), Labor Force Survey (LFS).

individual has the same reservation wage, in which case aggregate labor
supply will involve some flat segments. It is also plausible that some indi-
viduals, for example, a rich heiress, would not work whatever the wage
offered to them.

Many surveys, such as labor force surveys, in several OECD countries
ask respondents about the lowest wage at which they would be will-
ing to take a full-time job offer. This self-reported reservation wage is
a subjective measure of wr. Longitudinal data (observations of the same
individuals at different times) suggest that respondents take this question
quite seriously. For instance, individuals observed to be unemployed at
a given date and employed at the time of the next interview generally
work at a wage that is not lower than the reservation wage stated in the
first place. Thus, individuals appear to follow consistently the decision
rule described at the beginning of this section—that is, a reservation
wage policy in their labor supply decisions (they accept only jobs offer-
ingw≥wr). Figure 1.9 displays, in the left-handpanel, the distribution of
unemployed job seekers by stated monthly reservation wage as elicited
from the 2012 Italian Labor Force Survey. The spike at 1,000 euros (as
well as the peaks at 500, 800, and 1,200 euros) is the result of rounding.
The right-hand diagram displays, on the horizontal axis, the cumulative
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of this distribution function G(wr)—that is, the fraction of job seekers
having a reservation wage lower than or equal to the wage levels dis-
played on the vertical axis. This is the aggregate labor supply. There are
some flat segments denoting workers having the same reservation wage.

1.2.2 The Labor Demand Decision

Consider now the labor demand decision of potential employers. Their
income is of the residual claimant type—that is, they earn total revenues
minus the wage bill and the rental costs of capital. They would hire as
many workers, if any, as required to maximize these net revenues (or
profits) of the activity or firm that they are carrying out. Production takes
place by combining labor (L) with capital (K) according to best technolo-
gies available, summarized by the production function f (L,K). Income
of the employers is therefore given by pf (K, L)−wL− rK, where p is the
price at which goods or services generated are sold and r denotes the
rental cost of capital.

BOX 1.2 Labor Demand of a Monopolist

If firms have some monopoly power in product markets, the value of
the marginal product of labor will include an additional term that cap-
tures the change in price associated with the extra output produced by
the additional job, multiplied by total output. Formally, for a competitive
firm (superscript c), the value of the marginal product of labor, y is

yc = pfL,

where p, the (given) price at which output can be sold, is independent
of the production level (of the number of workers hired) and fL is the
marginal product of labor. For a firm operating in a noncompetitive
product market, we have instead

y= pfL + pLf (L,K),

where pL is the marginal effect on prices of the increase in the quantity
produced by the firm associated with the use of an additional unit of
labor. From the above it follows that y= yc when pL = 0; that is, the firm
is a price-taker also in product markets. Because pL is negative, labor
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demand of a monopolist will always be to the left of the demand curve
of a competitive firm: For any given wage, fewer workers are hired by
an employer with monopolistic power. Notice further that the differ-
ence between yc and the value of a marginal product for a monopolist
is increasing in f (L,K), hence in the amount of labor being used. This
indicates the labor demand of a monopolist is steeper, less responsive to
wage changes than that of a competitive firm.

Intuitively, when a firm faces a downward-sloping product demand
curve, increasing production lowers prices of all units being sold. The
less competitive the product market is, the stronger will be the decline in
prices associated with an increase in the quantity of jobs and output. By
the same token, more competition in product markets involves a flatter
labor demand curve.

To summarize, independent of the product market structure, labor
demand Ld will be declining with wages, or the inverse labor demand,
y(L), will be declining with L. When product markets are noncompeti-
tive, labor demand will be less responsive to wage changes (steeper labor
demand). This relationship between product markets and labor demand
explains why the latter is often called derived labor/demand.

The Short Run
In the short run, capital is fixed, so there is no possibility to substitute
labor with capital. Suppose for simplicity that there is only one type of
worker from the standpoint of a firm; that is, labor is homogeneous.6 A
profit-maximizing employer will hire workers up to the point where y,
the value of the marginal job, equals the marginal cost of labor, which is
the wage. This value of a job is the value of the labor product obtained
when a firm and a worker engage in production. One can think of it as
the revenues from the job—that is, the product of the quantity of output
produced by that job and the price of this output. Both the value of a
job and the price of the good produced by this job may not be fixed but
may vary with the quantity of jobs and output. Thus we typically refer
to the value of the marginal product of labor—that is, the price of the
good multiplied by the increase in output made possible by hiring an
additional worker.

6. Notice that we could as well assume that workers differ in terms of productivity but that these
differences are fully offset by wage differentials, so that each employer is indifferent between hiring a
high-productivity or a low-productivity worker.
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In a competitive market all employers will take the wage as given.
Hence all firmswill also have the same y at the equilibrium and the aggre-
gate labor demand will simply add up the number of jobs in each firm,
yielding the same y. Put another way, y provides the employers’marginal
willingness to pay for labor services or their inverse labor demand sched-
ule y(L). To obtain labor demand, we simply have to substitute y with
w and solve for L. Formally, we set y(L)=w and solve for L, obtaining
Ld(w).
Canwe say anything about the slope of this labor demand function? By

the law of diminishing marginal returns, the marginal product of labor
is declining with the number of jobs for each individual firm. If not only
the labor market but also the product market is competitive, then each
firm will sell the product of labor at a given price, independent of the
level of output. In this case the labor demand function will have the same
slope as the (declining) marginal productivity of labor; that is, it will be
decreasing with L, the quantity of labor being used.

The Long Run
In the long run, the employer can also vary the amount of capital used
in production. The responsiveness of labor demand to wage changes
will then also embody the degree of substitutability between labor and
capital allowed by production technologies. Intuitively, the higher the
substitutability, the more responsive labor demand to wage changes.

In particular, there are two effects at work in the long run:

1. a substitution effect, capturing the substitutability between labor
and capital, and

2. a scale effect, capturing the effects of wage changes on the amount
produced.

These two effects are akin to the substitution and income effects
involved by labor supply decisions. However, in this case they operate in
the same direction: a higher wage involves a negative substitution effect
as well as a negative scale effect, as depicted in figure 1.10. The substi-
tutability between labor and capital can be geometrically represented by
the convexity toward the origin of the isoquants (the level curve for pro-
duction, denoting all combinations of labor and capital generating the
same level of output).

Starting from any initial combination of capital and labor—say, L0 and
K0 in figure 1.10—a wage increase will involve a shift along the initial
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isoquant changing the capital-labor mix to preserve the initial level of
output. This is the substitution effect, involving a reduction of labor
demand from L0 to L1. In addition to this effect, the wage rise will also
involve a reduction of the quantity produced, a shift toward an isoquant
closer to the origin. This is the scale effect, represented in figure 1.10 by
a reduction of labor demand from L1 to L2.

1.3 Labor Market Equilibrium

1.3.1 A Perfect Labor Market

The study of the decision rules of workers and employers indicates that,
under general circumstances, the aggregate labor supply will be increas-
ing in wages while labor demandwill be decreasing in wages. Figure 1.11
depicts a downward-sloping labor demand together with an upward-
sloping aggregate labor supply. In a perfect labor market the equilibrium
wage level w∗ will lie at the intersection of the two curves. If any of the
two curves shifts up or down, wages adjust to clear the market. All work-
ers supply labor at the same wage and all employers pay labor at this very
same wage.

It is important to notice that there is only one wage level being
determined at the equilibrium in this context. Thus, workers with a
reservation wage strictly lower than w∗ will obtain net benefits from
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FIGURE 1.11. Equilibrium in a competitive labor market

participating in the labormarket. Thisworker’s surplus is given by the dif-
ference between thewage actually earned by theworker and thatworker’s
reservation wage wr—that is, the lowest wage at which the worker is will-
ing to accept a job offer or the wage that makes the worker indifferent
between working and not working. Any wage earned above this level
represents a net gain over the option of not working, or a surplus from
the standpoint of the worker. Formally, the worker’s surplus is given by
(w−wr).

The total worker’s surplus is the sum of all these individual surpluses
and is graphically depicted in figure 1.11 as the shaded area (Ws) below
the equilibrium and above the labor supply curve.

Employers may also realize some surplus or profits. The surplus of the
employer is the difference between the value of a job (the revenues from
the job) and its costs, notably the wage paid to the worker engaged in
that job—that is, (y−w). All this surplus can be added up among all
employers and, in figure 1.11, is given by the shaded area (Fs) above the
wage rate and below the labor demand.

The total surplus of workers and employers from a job is the sum of
the employer’s and the worker’s surplus: (y−w)+ (w−wr)= y−wr.
Notice that the wage, the value of a job, and the reservation wage can
all be expressed in monetary terms—for instance, in euros. Hence, given
y, w, and wr, one can readily obtain the worker’s surplus, the firm’s sur-
plus, and the total surplus. Notice further that the wage cancels out in
the total surplus.

Workers with a reservation wage larger than w∗ will decide not to
work. In other words, L∗ =G(w∗) will be the employment rate (the
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fraction of the working-age population holding a job), while 1−G(w∗)
will be the equilibrium nonemployment rate (defined in section 1.5).

Notice that the equilibrium wage level may well be in a flat segment
of the labor supply curve. In this case there will be individuals with
wr =w∗ who are not working, even if they are willing to work at the
equilibrium wage. These individuals are, strictly speaking, unemployed,
as denoted by the segment U in the right-hand panel of figure 1.11,
although they do not suffer any welfare loss from not working (wr =w∗
as they are just indifferent between working and not working). All other
nonemployed individuals are inactive, according to the internationally
accepted definitions of labor market status reviewed in section 1.5.

In a perfect labor market there is no total surplus associated with the
marginal job. Neither the worker nor the employer enjoys any rent with
respect to their outside options. In otherwords, it is amarketwhere y=w
and w=wr, so that also y=wr; that is, wages are ultimately immaterial
at the equilibrium: They simply align the value of the job to the employer
to the reservation wage of the worker. Put another way, employers and
workers are indifferent between continuing or terminating any job rela-
tionship. Losing a worker for an employer or losing a job for an employee
is not a big deal. Another worker or job can be found instantaneously
without suffering any loss in profits or reduction in well-being. Themar-
ket is transparent, workers and firms are perfectly informed about wages
and labor services offered by other workers-firms, and there are no fric-
tions or costs (e.g., no time related to job search and no transportation
costs when going to job interviews) involved in the matching of workers
and vacancies—that is, of labor supply and demand.

1.3.2 An Imperfect Labor Market

An imperfect labor market is one where there are rents associated with
any given job so that the total surplus of the marginal job is positive.
Rents may arise, for instance, because of frictions in the labor market,
preventing workers from costlessly changing jobs. Wages are, in this
context, a rent-splitting device. They decide which fraction, if any, of
the surplus goes to the employer and which fraction, if any, goes to
the worker. In an imperfect labor market wage setting is therefore of
paramount importance. Depending on the market power of employ-
ers or workers, wages can bring either one of the two surpluses to zero
while allowing the other party to enjoy a rent. The above implies that at
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least for one of the parties involved in the employment relationship, job
destruction is a big deal—it involves a loss.

Imperfect labor markets are associated with frictions, informational
asymmetries, ormarket power at least on one of the two sides of themar-
ket. These imperfections are often interrelated. For instance, as discussed
in chapter 2, it is mainly labor market frictions that convey monopsony
power to employers, allowing them to pay wages lower than the value
of the marginal productivity of labor, as these frictions prevent workers
from costlessly changing jobs. Informational asymmetries also prevent
the attainment of labor market equilibria in which the total surplus is
maximized. Informational asymmetries are frequentwithin a firm, in the
actual work relationship between the employer and the employer’s work-
ers, as the effort put in production by the employees can only be imper-
fectly monitored. Under these circumstances, incentive schemes need to
be devised by the employer—that is, a system of rewards and punish-
ments aimed at aligning the objectives of workers to those of the firm.

Not only will there be a welfare loss associated to losing a job in such
imperfect labor markets, but this loss can also be used as a disciplin-
ing device. Take once more the case where employers cannot perfectly
monitor the effort of their workers. This is the situation considered
by efficiency wage models. Workers can either put effort in production
or shirk, in which case there is some positive probability (but strictly
smaller than one) that they can be detected and laid off for disciplinary
reasons (see the technical annex; that is, section 1.8). If wages equal
the reservation wage of workers and there is no unemployment, this
probability of being laid off is not a deterrent for shirkers. In order to
deter workers from shirking, employers must pay workers above their
reservation wage so that firing involves a punishment, a welfare loss
for the shirkers. In the labor market, equilibrium wages are therefore
above the market clearing level because rational employers maximize
profits by setting wages above the market clearing level. Hence, there
will be unemployment at the equilibrium and this unemployment acts
as a disciplining device (see box 1.3).

BOX 1.3 Welfare Loss from Unemployment andWork Incentives

An employer, especially in large organizations, has to choose not only
production technologies but also monitoring technologies to observe
the actual effort of employees in production. Suppose that perfect
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monitoring is unboundedly expensive, so the employer has to rely on
imperfect monitoring technology to detect shirkers with a probability
0< d< 1. If a worker is found shirking, then he is laid off and does
not earn the wage. Is there a way for the employer to align goals of the
workers with profit maximization goals without using the prohibitively
expensive monitoring technologies? This is the case investigated by Carl
Shapiro and Joseph Stiglitz (1984) in their shirking model.

Suppose that workers’ utility is given by

U(e)= c+ (1− e)�, (1.1)

where e is effort that can take only two values: 1 if the worker puts in
effort and 0 otherwise. � is the utility of shirkers if they can “get away
with it”—that is, if they are not detected in their opportunistic behavior
by the imperfect monitoring technology—and c is consumption con-
strained by the purchasing power of the wage (the only source of income
of the worker). A nonshirker would therefore enjoy U(1)=w while the
expected utility of a shirker will be U(0)= (1− d)(w+�)+ dwr. All
workers are alike. To discourage theworkers from shirking, the employer
should offer them a wage sufficiently high as to make them better off by
working rather than not working. That is, using

w≥ (1− d)(w+�)+ dwr (1.2)

solving for the wage rate, one obtains

w≥ 1− d
d

� +wr. (1.3)

Notice that this efficiency wage is higher than the reservation utility of
the worker. Thus, there is a welfare loss associated with being detected as
shirking and losing a job. As the wage is higher than at the market clear-
ing level, there is unemployment. This unemployment is the punishment
by which the loss of the job acts as a disciplining device.

Wages eliciting effort are also discussed in technical annex 2.9.3 and
boxes 10.3 and 12.3.
Source: Shapiro and Stiglitz (1984).

The case of efficiency wages provides a good description of the key
difference between perfect and imperfect labor markets. In a perfect
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labor market there is no unemployment except of the type not hurting
individuals (the equilibrium is in a flat segment of the labor supply). In
an imperfect labor market, there can well be involuntary unemployment
with people in this condition suffering a welfare loss because their reser-
vation wage is lower than the market wage. In the efficiency wage case
discussed above, a jobless person cannot convince an employer that she
works at a wage lower than the equilibrium wage because the employer
worries that shirking occurs after the person is hired.

As shown by figure 1.11 (and formally proved in section 1.8, the
technical annex), a perfect labor market maximizes the total surplus of
workers and employers. There is no way to increase the total surplus
from a perfect labor market equilibrium. It is possible to redistribute
(e.g., allow the workers to increase their surplus at the expense of the
employers or vice versa), but in this redistribution a part of the total
surplus is lost. From an imperfect labor market equilibrium it is instead
possible in principle to increase the total surplus, making the equilibrium
more efficient in generating net benefits for the individuals supplying or
demanding labor services.

1.4 Labor Market Institutions

As discussed when presenting the labor supply decision, workers have
limited choice over the number of hours of work because collective
choices such as regulation on working time and collective agreements
limit their possibility to decide freely how many hours to work. Real-
world labor markets are crowded by these and other labor market
institutions—that is, systems of laws, norms, or conventions resulting
from a collective choice and providing constraints or incentives that
alter individual choices over labor and pay. Single individuals and firms
consider the institutions as given when making their own individual
decisions. Going back to the working hours example, regulations of
working hours (chapter 5) are an institution aimed, inter alia, at coor-
dinating the allocation of time or for work, leisure, or home activities
across and within households.

Because of their foundations in collective choices, institutions are the
by-product of a political process. Often, institutions are established by
laws, but this does not need to be the case. For instance, collective bar-
gaining institutions (chapter 3) are most frequently regulated by social
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norms and conventions rather than by formal legislation. What matters
is that they constrain individual choice of workers and employers. Labor
market institutions operate by introducing a wedge between the value of
the job for the employer and the reservation wage of the individual. In
other words, they can create rents even in perfect labor markets. At the
same time, in imperfect labor markets, they can also be a rent-reducing
device. As rents are already there, they can be diminished by a proper
set of institutions. Clearly, jobs can be created only if both workers and
employers obtain from them somenon-negative surplus. Institutions can
therefore destroy or create jobs, depending on whether they raise the
reservation wage of workers above the value of a job for the employer. If
y<wr in all jobs, then a labor market cannot operate.
Summarizing, labor market institutions are outcomes of collective

choice mechanisms that interfere with the exchange of labor services for
pay. They do so by introducing a wedge between the reservation wage
of workers and the value of a job—that is, between the labor supply and
labor demand schedules. This wedge creates rents or redistributes rents
between workers and employers.

1.4.1 Why Do Labor Market Institutions Exist?

Because all labor market institutions introduce a wedge between labor
demand and supply, they reduce the size of labor markets. If the labor
market is competitive, there will be an efficiency loss because in prin-
ciple, by increasing the size of the labor market and redistributing the
surplus, it should be possible to make everybody better off. The obvi-
ous question is then why these institutions are so developed in modern
labormarkets. They are certainly not imposed by heaven. They are intro-
duced by democratically elected governments. If voters did not like these
institutions, they would sooner or later be removed. If these institutions
reduce the size of the economic pie, then it should be possible to make
everybody happier (or at least as happy) without them.

We offer three arguments for the existence of labor market institu-
tions:

1. Efficiency. Perfect labor markets do not exist. Because a (first-best)
competitive labor market outcome maximizing the total surplus
is unattainable, there are (second-best) arguments justifying the
presence of these institutions.
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2. Equity. In the absence of nondistortionary taxes and transfers that
could change the way the total surplus is shared between workers
and employers without reducing the total surplus, these institutions
are best suited to achieve some redistribution that reduces the total
surplus but is supported by voters.

3. Policy failures. There are failures in the political process that make
it possible forminority interest groups to succeed in imposing their
preferred institutions onmajorities whowould be better offwithout
them.

Often these three reasons coexist, but we discuss them separately for the
sake of simplicity. We confine ourselves here to a few illustrations of how
thesemechanisms operate. Later chapters contain a thorough discussion
of the rationale for each institution.

Efficiency
Labor market institutions exist because there are market imperfections
that prevent the institution-free equilibrium from attaining the compet-
itive equilibrium outcome. In practice, a perfect labor market does not
exist. Labor markets are far from competitive because there are impor-
tant informational asymmetries between employers and employees as
well as externalities (i.e., goods produced and consumed that are not
subject to market interactions). In both cases—asymmetric information
and externalities—labor markets violate the transparency and complete
market properties of a perfect labor market. Well-designed labor market
institutions, in this context, may remedy these failures of markets and
increase the size of the pie compared with the laissez-faire outcome.

Equity
Even when institutions reduce the size of the economic pie, they may
make one side of the market (those supplying labor services or those
purchasing them) strictly better off than it would be without the insti-
tutions. In principle, redistribution could also be achieved by taking
the laissez-faire outcome and then taxing employers or employees and
transferring the proceeds to the other side of the market. In practice,
however, redistribution through lump-sum taxes and transfers is not pos-
sible because redistributive policies can only rely on information—on
signals, which can be altered at will by individuals. Thus, any type of
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redistribution is unavoidably distortionary, and labor market institu-
tions, such as distortionary labor taxes and transfers, can be the most
efficient way to redistribute.

Policy Failures
Because of these redistributive properties of institutions, there are also
instances in which some powerful minorities succeed in imposing a set
of institutions on a majority of citizens. This happens particularly when
the benefits of an institution are concentrated in a small segment of the
population while the costs are spread over a very large crowd of individ-
uals. Under these conditions, groups organized as a lobby may succeed
in influencing political decisions disproportionately.

A Few Examples
In practice, labor market institutions perform several functions at once:
They remedymarket failures but, at the same time, affect the income dis-
tribution ormeet the requests of specific interest groups. For example, in
the absence of perfect capital markets, the welfare of risk-averse individ-
uals can be increased by offering insurance against the risk of income
fluctuations. Job loss is one of the occurrences against which workers
could be protected. However, no private insurer will ever want to pro-
vide insurance against unemployment becausemoral hazard and adverse
selection stand in the way of these potential contractual arrangements.
Workers would not try as hard to avoid unemployment and find new jobs
if they were covered against the negative consequences of the event by
purchasing insurance at a given market price (moral hazard), and work-
ers who know that their unemployment risk is particularly high would
make the scheme unprofitable for insurance providers and unattractive
to workers with average risk (adverse selection). This explains why col-
lective action (institutions) tries to remedy the inequitable or unfair labor
market treatment of workers who, lacking insurance, become or remain
unemployed despite their best efforts. Unemployment benefits (chapter
12) and employment protection legislation (chapter 10) are remedies for
this failure of markets. By supplying insurance, however, they involve
some trade-offs. For instance, provision of insurance in the presence
of asymmetric information unavoidably decreases productive efficiency.
Workers have no less incentive to decrease their job-seeking effort when
they are covered by social rather than private insurance, and protection
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from supposedly unfair developments unavoidably decreases the labor
market’s speed of adjustment.

While remedying a market failure, employment protection legisla-
tion and unemployment benefits transfer resources from employers to
employees, creating a vertical redistribution of income. Most of the
institutions analyzed in this book address distributional tensions by
attributing a larger share of the economic pie to workers or to nonwork-
ing individuals and extracting surplus from employers. Minimumwages
(chapter 2), restrictions on hours of work (chapter 5), and collective
bargaining institutions and unions (chapter 3) respond to distributional
concerns by assigning a larger share of the pie to workers even at the cost
of generating overall a smaller pie. At the same time, these institutions
remedy market imperfections, such as the presence of monopsonis-
tic power of firms and externalities in the wage-setting process and in
bargaining over hours. Migration restrictions (chapter 9) also have a
well-defined distributional objective: They insulate native workers from
competition from foreign workers. Their presence can also be explained
in terms of market failures associated with interactions with other insti-
tutions. In the presence of minimum wages, migrants may crowd out
native workers, or migrants who do not find a job may exert a negative
fiscal externality on the native population by drawing nonemployment
benefits without perhaps having contributed to their financing (just like
native new entrants in the labor market displaced by a minimum wage).
Taxes on labor (chapter 14) are often progressive, which suggests that
they pursue vertical redistribution. At the same time, however, they can
be rationalized by interactions with other institutions: Someone has to
pay for early retirement (chapter 6), family policies (chapter 7), educa-
tion (chapter 8), unemployment benefits and active labormarket policies
(chapter 12), and health-related labor policies (chapter 13).

Institutional interactions are quite complex, and there can be many of
them, given that there are several possible combinations of institutions in
place. At the end of each chapter, we discuss the interactions that appear
most relevant to us. Unavoidably the list is not exhaustive. The impor-
tant thing to remember at this stage is that one should never confine the
analysis to the simple direct effect of one institution on the labor market.
We live in labor markets in which institutions never operate in isolation.

In the technical annex in section 1.8, we provide a simple formaliza-
tion of the redistributive role of labor market institutions. We model a
competitive market with a government caring about income distribu-
tion or agents bargaining over wages, not always optimally sized, because
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specific interests prevail. Strict employment protection, for instance,
involves large implicit transfers from the unemployed to employees or to
some categories of employees who are de facto insulated from competi-
tion from outsiders. More broadly, the combination of price and quantity
institutions that is present in many labor markets is successful in pro-
tecting insiders from negative labor market developments: Not only are
wages compressed and stable, but also tenure lengths of regular work-
ers are clearly much longer in more rigid labor markets. Unsurprisingly,
it is the insiders who oppose reforms of these institutions, even when
they are a minority and when the optimal size of the wedge (operat-
ing the desired amount of vertical income distribution) would be lower.
Often labor market institutions tend to privilege minority subsets of
the market’s labor force. Such policy failures can emerge over time as
economies are hit by shocks (Blanchard and Wolfers 2000) or the eco-
nomic environment is altered (Ljungqvist and Sargent 2004). The model
in technical annex 1.8 suggests that the redistributive properties of insti-
tutions should be adjusted to the economic environment in which they
operate. If product markets become more competitive, then redistribu-
tion involves higher costs in terms of forgone efficiency (Bertola and
Boeri 2002). Under these conditions, it is better to pursue the samedistri-
butional objectives by imposing a smaller wedge between labor demand
and labor supply. But policy failures may make this adjustment more
difficult or altogether prevent it.

1.4.2 Institutions Matter

The above provides a number of reasons why labor market institutions
are a salient feature ofmodern labormarkets. Still, before spendingmore
time in understanding how these institutions operate, one would like
to be reassured that they are indeed very important in affecting labor
market outcomes. In each chapter of this book we survey the empirical
literature on the effects of any specific institution.

A major example of the relevance of labor market institutions in
affecting labor market outcomes is provided by the Great Recession of
2008–2009. It was, no doubt, a crisis that developed outside the labor
market, and yet it heavily invested the markets where labor services are
exchanged for pay. The job death toll was on the order of 30 million.
Youth unemployment was still on the rise worldwide five years down the
road. In the United States, unemployment almost doubled from peak to
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FIGURE 1.12. Changes in unemployment rates and GDP decline, 2008–2009 peak to trough

trough within one and a half years: Every quarter about one million jobs
had disappeared. There were, at the same time, very important cross-
country differences in the responsiveness of unemployment to output
falls. In Germany, unemployment actually fell, in spite of a very severe
recession, involving a cumulative 7 percent decline in gross domestic
product (GDP), almost twice as bad as in the United States.

Since the recession was global, it gave us the opportunity to evaluate
differences in how labor markets respond to shocks originating else-
where. There was a lot to learn: The differences are indeed quite striking,
even when accounting for cross-country variation in how much output
fell, as shown in figure 1.12. A GDP fall of the same magnitude was
accompanied in some countries by a huge rise in unemployment, while
in others unemployment hardly changed from peak to trough.

There are two further indications that institutions were important in
affecting such different labor market outcomes, at least the component
that is not explained by the different size of the output fall in the various
countries.

The first indication is that during the Great Recession the cross-
country dispersion of unemployment rates increased because of differ-
ences in the way entire countries reacted to the shock. In normal times,
the cross-country dispersion in unemployment rates is largely driven
by within-country differences in the incidence of unemployment. Italy
has a high unemployment rate because of its Mezzogiorno. The large
number of job seekers in Spain are highly concentrated in its southwest
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regions, and in Germany unemployment is significantly higher in east-
ern than in western states. During the Great Recession, the increased
cross-country divergence in unemployment rates was instead driven
by national as opposed to regional factors (Boeri and Jimeno 2016).
Unemployment increased more in all Italian regions than in all Ger-
man regions. As labor market institutions typically vary across coun-
tries rather than within countries, this evidence supports the view that
labor market institutions deeply affected the different responsiveness of
unemployment to declines in output across the OECD countries.

The second indication is more direct. There are several facts point-
ing to the role of institutions in affecting different national adjustment
trajectories to the output shock. Some countries used the intensive mar-
gin of labor market adjustment more, allowing employers to reduce
hours of work rather than laying off workers, while other countries con-
centrated their response on the extensive margin of outright dismissals
(as recalled in the initial quote of Paul Krugman). Some countries had
bargaining structures that allowed for nominal wage cuts preventing
mass layoffs, while others could not use wage reductions as an alter-
native to dismissals. Some countries used early retirement as a shock
absorber, increasing inactivitymore thanunemployment, while in others
employment losses translated to unemployment increases (almost one
to one). Another important factor in determining the different respon-
siveness of unemployment to output changes was labor market segmen-
tation between temporary and permanent contracts, concentrating the
adjustment on the former.

Thus, there are several indications that the labor market response to
the global shock was affected by the country-specific design of labor
market institutions. The Great Recession told us that labor market insti-
tutions matter. Something similar happened in the aftermath of the
lockdown measures taken to prevent the spread of the Covid-19 epi-
demic. In the US, during the lockdown the number of unemployment
benefit claimants skyrocketed to more than 30 million in 6 weeks, while
in Germany and Italy the shock was initially almost entirely absorbed
by short-time work schemes, such as the Kurzarbeit and the Cassa Inte-
grazione. In the US no restrictions were imposed on layoffs, which were
to a large extent permanent layoffs. In several European countries lay-
offs were banned throughout the crisis. Institutions are so important
that they should be handled with care. It is of fundamental importance
to understand how they operate. We need to know the institutional
details and identify which of them aremost important from an economic
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perspective to be able to shed light on their impact on labor market per-
formance. It is also of paramount importance to understand how these
institutions operate when the economy is under strain. Do institutions
operate symmetrically over the business cycle? Howdo they interactwith
shocks coming from the product or the financial market? Who is most
affected by them, andwho is protected or penalized by these institutions?
What type of redistribution do they involve? Answering such questions
is largely an empirical matter. In the following chapters we will survey
the literature that has addressed these issues, taking as reference each
specific labor market institution.

In order to better understand this literature, we need to clarifywhat are
the key measures of labor market outcomes in applied labor economics
and themost important econometricmethods used to identify the effects
of institutions on these outcomes. This is the task set out for the next
section of this chapter.

1.5 Measures of Labor Market Outcomes

1.5.1 Stock Measures

According to internationally accepted OECD–International Labour
Organization (ILO) definitions, the entire population of working age
(15–64 years) can be classified into three main labor market states:
employed, unemployed, or inactive:

1. An employed individual is someonewhohasworked for pay (in cash
or in kind) for at least one hour during the reference period (a week
or a day) or has a formal attachment to a job but is temporarily not
at work (e.g., because of an illness, a holiday, or maternity leave).

2. A person of working age is classified as an unemployed individual if
that individual is willing to work at the going wage. To be classified
as unemployed the following four conditions need to be fulfilled:
(a) The person is currently not working.
(b) The person has looked for work in the four weeks before the

survey.
(c) The person has looked for work actively (e.g., sending applica-

tions to employers or contacting a private placement agency or
a public employment office).

(d) The person is immediately available for work, meaning that the
person can start a jobwithin twoweeks following the interview.
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3. Inactive individuals are persons who are neither employed nor
unemployed according to these definitions. This residual group
consists of a highly heterogeneous population, including people
who are voluntarily inactive and individuals who are disabled.

LetU be the number of unemployed workers, L the number of employed
workers, and O the measure of inactivity:

• The labor force LF is given by employment plus unemployment:
LF= L+U.

• The working-age population adds up the three mutually exclusive
categories of employed, unemployed, and inactive individuals:N =
LF+O.

Clearly comparing these numbers across countries with different sizes
of the working-age populations is meaningless. In this book we adopt
several widely used (but not alwayswell understood)normalization rules.
Here are the most important:

• unemployment rate u= U
LF

• employment rate e= L
N

• participation rate p= LF
N

These indicators are clearly not independent of each other, as e=
p(1− u).

1.5.2 FlowMeasures

The above are stock measures, counting the number of persons in each
status at a given point in time. The effects of labor market institutions
are generally more visible if we look at labor market flows tracking the
movements of individuals across the different labor market conditions.

Using the longitudinal structure of many labor force surveys and of
administrative data (providing information on the same individual) or
retrospective, subjective information provided by the interviewees on
their previous labor market status, it is possible to generate transition
matrices, tracking all flows across labor market stata.
Each cell of a transition matrix counts the number of persons transit-

ing across labor market states (or remaining in a given status) over time.
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TABLE 1.1 Transition matrix, 2015–2016

2016
Inactive Unemployed Employed Total

2015 Inactive 85.63 5.01 9.36 100.0
Unemployed 14.28 58.35 27.36 100.0
Employed 3.81 3.86 92.33 100.0

Source: Eurostat (2019), European Union Labor Force Survey.

For instance, the transitionmatrix in table 1.1 summarizes flows between
inactivity, unemployment, and employment in eurozone countries in the
period 2015–2016. Transitions are measured over a yearly interval and
normalized by the population at origin. In other words, the first term
on the left-hand side indicates that 85.63 percent of the persons inactive
in 2015 were still inactive in 2016. Unsurprisingly, the fraction of those
remaining in the same labor market status one year apart (the so-called
stayer coefficients) is higher from employment and inactivity than from
unemployment. The latter is a condition undesirable (a disequilibrium
status) that individuals are trying to modify over time.

If the labor force is fixed, the unemployment rate will be constant over
time if inflows into unemployment equal outflows from unemployment.
Let δ be the rate at which workers lose their jobs andμ the rate by which
unemployed workers find jobs. Thus, the steady state (dynamic) equi-
librium unemployment implies that δL=μU. By solving for u= U

LF we
obtain the steady state unemployment rate u= δ

μ+δ
. In other words, the

steady state unemployment rate is defined by the job separation rate and
the job-finding rate.

1.5.3 Problems with Standard Measures of
Labor Market Status

There are a number of problems with the standard OECD-ILO defini-
tions of labor market status provided above. Although it is not always
possible to find remedies to these shortcomings, it is important to be
aware of them.

The key issue is that being inactive is a residual category and partici-
pation borders are rather porous, hence standard measures may exclude
from the labor force persons who are in a condition very similar to that
of unemployed persons. Among these:

1. Some potential workers search for jobs less intensely than required
to be classified as unemployed and are therefore classified as
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TABLE 1.2 Transition matrix Italy, 2013–2014

2014
Marginally

Employed Unemployed Inactive attached Discouraged

2013 Employed 93.8 2.7 1.4 1.3 0.8
Unemployed 22.0 41.8 8.3 13.7 14.3
Inactive 5.3 5.6 71.4 7.6 10.1
Marginally attached 18.7 22.8 21.7 20.4 16.4
Discouraged 7.9 18.9 29.5 12.6 31.1

Note: Italian Statistical Office (ISTAT), Labor Force Survey (LFS), longitudinal data. The sample of
inactive, discouraged, and marginally attached workers does not include those in school, those who
are retired, and disabled individuals.

inactive while they are indeed available to work and looking for
jobs.

2. Some discouraged workers are without work and willing to work,
but they are not searching because they believe there are no oppor-
tunities for them in the labor market. They are therefore classified
as inactive when in fact they are not much different from the
unemployed.

These two categories can be quite relevant. According to the European
Labor Force Survey, in 2018 discouraged workers accounted for about
2 percent of the working-age population in EU28 countries. Compara-
ble figures for the United States are on the order of 2.5 percent. A way
to assess how different these categories of individuals are from unem-
ployed people is to obtain “augmented” transition matrices displaying
transitions also from this subcomponent of the “out of the labor force”
status. One such transition matrix, concerning Italy in the period from
2013 to 2014, is displayed in table 1.2.

Interestingly enough, potential workers and discouraged workers dis-
play lower transition probabilities in the cells along the main diagonal
than the other persons classified as inactive. These stayer coefficients
offer an estimate of the probability of remaining in the same status
from one year to the next. Thus, they offer a measure of persistence
in any given status. For the reasons discussed above, we would expect
inactive and employed individuals to display higher stayer coefficients
than the unemployed. The augmented transition matrix suggests that
potential and discouraged workers are more similar in this respect to
the unemployed than to the remaining inactive individuals. It should
be noted that in the presence of discouraged workers the cyclical fluc-
tuations in employment and unemployment are not fully symmetrical.
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If employment goes up, discouraged workers may find it attractive to
enter the labor market and unemployment does not go down as much as
employment goes up, and vice versa.

The borders between employment and unemployment are also rather
poorly defined. If someone is working for more than an hour in the ref-
erence week, they would be considered employed, but as a matter of
fact, their status may not be that different from that of an unemployed
job seeker. Many individuals are forced to work less hours than desired
because there are no full-time jobs for them. This (underemployment) is,
like unemployment, an undesirable status for individuals in this condi-
tion, a status from which they would like to get out as soon as possible,
unlike inactivity and employment.

In the last decades several OECD countries have witnessed the surge
of (temporary) or dual employment, a sort of secondary labor market
offering lower wages and lower security than standard jobs. Persons in
this status are classified as employed but, as a matter of fact, they are also
looking for better employment in the so-called primary labor market.

Overall, unemployment may not properly measure the extent of labor
slack in the labor market. There is potential excess labor supply not cap-
tured by the statistical definitions. This problem was highlighted by the
labor market response to the lockdown during the early stages of the
Covid-19 pandemic. Many workers losing their jobs did not appear in
the unemployment head counts because, due to the circumstances, they
were not actively searching. One way to assess whether or not this is the
case is to look at the responsiveness of wages to these additional mea-
sures of labor slack. The reason wages are informative as to the extent
of labor slack can be grasped with the help of figure 1.13. Suppose that
the labor supply measured by the standard definition is the continuous
line crossing labor demand atw0. If unemployment is negligible but there
are individuals classified as inactive who are actually looking for jobs and
workers underemployed in some secondary labor market, then the true
labor supply would be the dotted line crossing labor demand at w1.

1.6 Documenting Reforms in Labor Market Institutions

As stressed earlier, it is difficult to properly identify the causal effects
of labor market institutions on stocks and flows in the labor market.
However, it is sometimes possible to establish the effect of a change
in labor market institutions on outcomes of interest. Two methods
widely used by the literature to overcome this identification problem are
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difference-in-differences and regression discontinuity design (see boxes
1.4 and 1.5).

Labormarket institutions have been subject to frequent policy changes
in the past 30 years. This activism can be preliminarily character-
ized by looking at cardinal indicators of institutional intensity—notably
some widely used indexes devised by the OECD—whose properties and
shortcomings are discussed in detail in various chapters. The graphs
in figure 1.14 display the level of these indexes in the mid-1980s or
mid-1990s (horizontal axis) and for the most recent observation avail-
able (vertical axis). Countries located below the bisecting line through
the origin have reduced over time the level of any given institution,
whereas those located above the diagonal have increased it. Only coun-
tries located along the bisecting line have been keeping their institutions
unchanged with respect to the initial year of observation.

BOX 1.4Difference-in-Differences

To establish the effect of a reform in labor market institutions it is some-
times possible to use a difference-in-differences approach. This is possible
if there is a group that is affected by a policy reform (the treatment group)
and a group that is not affected by the reform (the control group). Then,
by comparing an economic outcomeY before and after the policy change
is introduced between the two groups we can make inferences on the
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effect of the reform. After the reform the economic outcome for the con-
trol group will be affected by any change in economic circumstances.
After the policy reform the economic outcome for the treatment group
will be affected by any change in economic circumstances as well as by
the policy reform. The difference-in-differences method is illustrated as
follows:

Treatment Control
Group A Group B

Period 0 YA
0 YB

0
Period 1 YA

1 YB
1

� �EA01 +Pol �EB01
�� Pol

Comparing period 0 before the policy change and period 1 after the
policy change, the variation in the economic outcome of interest for the
treatment group is equal to the effect of the change in economic cir-
cumstances �EA01 and the effect of the policy change Pol: YA

1 −YA
0 =

�EA01 +Pol. Similarly, for the control group it holds that YB
1 −YB

0 =
�EB01. The crucial identifying assumption to establish the effect of the
policy change on the outcome of interest is that the effect of the change
in economic circumstances is the same for the treatment and the control
group: �EA01 =�EB01. Moreover, in the absence of the policy change, the
difference between the treatment and the control group should be con-
stant over time (so-called common trend assumption). Finally, the policy
change should be unexpected; there should not be anticipation effects.
Otherwise changes in outcomes would occur prior to treatment.

An example is provided by the estimate offered by Imbens et al. (2001)
of the income effect, a crucial parameter to predict the labor supply
response to wage and policy changes. The effect of income on labor sup-
ply is hard to identify as most policies involve simultaneous transfers of
income and changes in work incentives, whichmake it hard to separately
identify income and substitution effects. Lotteries provide an ideal setup
as they induce exogenous shocks in unearned income of the winners of
lottery prizes, hence they represent a pure income effect. Imbens et al.
(2001) carried out a survey of two samples playing the lottery in Mas-
sachussets in the mid-1980s: a winners sample (including a big winners
subset) with a mean prize of more than US$1 million, and a nonwinners
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sample. The key identifying assumption is that the magnitude of the lot-
tery prizes is random. They observed, for each individual, social security
earnings for six years preceding the time of winning the lottery, for the
year the personwon (year zero), and for six years followingwinning. The
average earnings for nonwinners and winners over the six pre-lottery
years and the six post-lottery years (in US dollars) were as follows:

Average earnings Nonwinners Winners

Pre-lottery years 16,715 12,815
Post-lottery years 17,163 10,938

� 448 −1,877

�� −2,325

One can see a modest decline in earnings for the full winner sample
compared to the nonwinners after winning the lottery. The estimate for
the marginal propensity to earn (mpe) out of unearned income can be
based on the ratio of the difference in the average change in earnings
before and after winning the lottery for two groups and the difference
in the average prize for the same two groups. Given a difference in
average prize of US$55,000 for the winner/nonwinners comparison, the
estimated mpe is −2,325/55,000=−0.042. For the big-winners/small-
winners comparison, this estimate is −0.059.
Source: Imbens et al. (2001).

BOX 1.5Regression Discontinuity Design

To establish the effect of a labor market institution it is sometimes pos-
sible to use a regression discontinuity design. This happens when there is
a continuous characteristic where a policy does not apply before a cer-
tain threshold while it does apply after that threshold. This situation is
illustrated as follows:

Provided that along X the only variation is related to a policy change,
the effect of the policy Pol can be established as Pol=�= (Y|X≥ c)−
(Y|X< c). In other words, the focus is on a tiny interval around the pol-
icy discontinuity to compare units that are similar in all respects except
along the policy dimension.
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An example of application of this technique is provided by the esti-
mation of the income effect by Giupponi (2019) who applied a regres-
sion discontinuity design in spousal death date to identify the effect of
unearned income on labor supply. Giupponi takes advantage of a policy
change that introduced an exogenous, large, and permanent discontinu-
ity in the fraction of the deceased pension received by survivors on the
basis of their spouse death date. For survivors whose benefit started on
or after September 1, 1995, the reduction in the expected lifetime benefit
was about 100,000 euros (or 31 percent of the mean in the pre-reform
regime). The effects of the policy change on labor supply are shown in
the figure below: Labor force participation is 7 percentage points higher
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to the right of the cutoff. This large income effect is attributable to both
increased entry into the labor market by younger survivors and delayed
retirement by older survivors.
Source: Giupponi (2019).

We consider the following four institutional indicators: the index of
strictness of employment protection legislation (EPL), the unemploy-
ment benefit (UB) net replacement rate, the ratio of active labor market
policy (ALMP) expenditure to GDP, and the total tax wedge on low
wages. The first measure is widely used in the literature and draws on
detailed information about national regulations and is increasing in the
strictness of EPL. Details on the OECD “overall strictness of EPL” index
are offered in chapter 10. The UB net replacement rate is also widely
used. It measures the level of the unemployment benefits at the 24th
month after the beginning of the unemployment spell as a fraction of
the last wage for a single person without children earning two-thirds of
the average wage. The ALMP budget includes a variety of so-called acti-
vation programs providing job counseling, placement, and subsidized
hiring typically at low durations of unemployment or among young-
sters and sanctioning with benefit reductions those who did not actively
seek employment (see chapter 12 for details). Finally, the total tax wedge
on low pay captures a wide array of employment-conditional incentives
(ECI) introduced to increase incentives to work at relatively low wages.
It relies on detailed information on national tax and benefit systems col-
lected in the OECD tax database (see chapter 14). Reference is made
also in this case to a single worker earning two-thirds of the average
worker pay.

The message delivered by these figures is one of much activism. There
are only six countries (out of 20) that did not change EPL over time, only
four countries (out of 26) that did not modify UB generosity, only two
countries (out of 17) that did not adjust significantly (by more than 0.1
percentage points) the size of ALMP programs, and three countries (out
of 36) that did not adjust taxes and benefits for low-wage earners. Most
of the countries are located below the bisecting line through the origin
denoting a reduction of the strictness of EPL and the generosity of UBs
and ALMPs, as well as of the tax burden.
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TABLE 1.3 Labor market reforms in Europe by orientation and scope

Effect on the wedge (%) Scope of the reform (%)

Reform area Number Decreasing Increasing Two-tier Complete

EPL
1970–1990 24 63 37 42 58
1991–2013 75 73 27 55 45
Total 99 71 29 52 48
UB
1970–1990 24 17 83 27 73
1991–2013 44 64 36 34 66
Total 68 47 53 32 68
ALMP
1980–1995 59 83 17 42 58
1996–2007 183 94 6 57 43
Total 242 91 9 53 47
ECI
1980–1995 27 81 19 41 59
1996–2007 92 96 4 71 29
Total 119 92 8 64 36
ER
1980–1995 25 44 56 64 36
1996–2007 39 69 30 82 18
Total 64 59 41 75 25

Sources: Duval et al. (2018) for EPL and UB; Fondazione Rodolfo Debenedetti-Institute for
the Study of Labor (FRDB-IZA) Social Policy Reform database for AP, ECI, and ER. Data
from the FRDB-IZA database have also been used to compute the EPL and UB percentages
related to the scope of the reforms.
Note: The reform programs related to EPL and UB are those defined asmajor measures in
the dataset by Duval et al. (2018)—that is, only those programs that satisfy at least one of
the alternative criteria set up by the authors. EPL = Employment Protection Legislation,
UB = Unemployment Benefits, AP = Activation Programs, ECI = Employment Conditional
Incentives, ER = Early Retirement.

Table 1.3 provides information on the number and characteristics of
reforms carried out in the European Union in the field of labor mar-
ket and social policies in the period from 1970 to 2013. It draws on two
datasets. On the one hand, the “Social Policy Reform Inventory,” assem-
bled by the Fondazione Rodolfo Debenedetti (recently in cooperation
with the Institute for the Study of Labor), takes stock of reforms carried
out in Europe in the field of EPL, UBs, activation programs, ECI, and
early retirement (ER) plans. The full details on each reform are offered
on the webpage of the Fondazione Rodolfo Debenedetti (www.frdb.org).
The second dataset is the inventory of major reforms of EPL and UBs
compiled by the OECD (Duval et al. 2018).

Many reforms of labor market institutions are taking place. In the
1980–2007 period FRDB counted 883 reforms in just 14 countries, which
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is more than two reforms per year and country. FRDB covers all reforms,
unlike Duval et al. (2018), which covers only major reforms. There are
many reforms going in both directions, increasing and decreasing the
wedge, notably in the areas of EPL, UB, and ER. This may be related
to political opposition to reforms. There is much more consistency in
activation programs and ECI reforms.

Most reforms appear to reduce the wedge in each policy area, except
for ER in the earliest period. Moreover, the share of reforms reducing the
wedge is increasing over time (table 1.3). This trend can be explained as
a reaction to pressures arising from globalization. When product mar-
ket competition increases because of imports from countries with low
labor costs (Autor et al. 2013), it flattens out the demand for labor,
increasing the employment bias of labor market institutions (Bertola
and Boeri 2002). At the same time, greater competition in product mar-
kets increases the political resistance to the downscaling of institutions
protecting against labor market risk. Social norms or cultural factors
supporting redistributive (typically, wage compressing) institutions may
becomemore important at times of globalization (Agell 1999). This helps
explain why several reforms also go opposite to the direction implied
by increased product market competition. Moreover, several empirical
studies (Rodrik 1998; Wacziarg andWelch 2008) found a positive corre-
lation between exposure to product market competition—measured in
terms of trade openness—and the presence of redistributive institutions,
pointing to stronger demand for protection in competitive environ-
ments. Demands for transfers to displaced workers under globalization
shocks go hand in hand with political preferences for protectionist
measures (Di Tella and Rodrik 2020).

Reforms can also be categorized by considering whether they are two-
tier or complete. In particular, we can look at the target share—that is,
the share of the population potentially affected by the reform which was
actually targeted by the reform. If the “treatment group” of the reform
represents less than 50 percent of the potentially eligible population
(i.e., it is only young people out of the entire working-age population
or temporary workers out of the total dependent employment), then the
reform was classified as a two-tier reform. As shown by table 1.3, two-
tier reforms are predominant in all institutional areas except UBs. Not all
two-tier reforms necessarily increase the dualism of regulatory regimes,
as they may also reduce pre-existing asymmetries among the different
regimes. However, four two-tier reforms out of five actually widen the
asymmetries in regulatory regimes.
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Whatever the reasons for the reforms of labor market institutions,
many of them occur every year. This offers a great opportunity to under-
stand their effects on the labor market. Most of the empirical evidence
presented in this book relies on studies that use reforms as policy exper-
iments, allowing researchers to better isolate the effects on the labor
market of any specific institution and identify the underlying causal rela-
tionships. Often not only do institutions affect labor market outcomes,
but also the underlying conditions of the labor market affect the institu-
tions. The labormarket itself gives rise to political pressures to introduce,
preserve, or reform these institutions.

At the same time, it is important to be aware that most reforms
are marginal and they may frequently involve the creation of two-tier
regimes with the coexistence of reformed and unreformed segments of
the labormarket. Evenwhen regulations do not allow for within-country
variation, they are indeed often not enforced uniformly. There is often a
sizable informal sector where most regulations are weakly enforced or
not enforced at all. Thus, considering an institution at the country level
may conceal significant within-country variation and the coexistence of,
say, “rigid” and “flexible” segments in the same labormarket may involve
nontrivial interactions between the two. An explanation for the strong
rise in unemployment in Spain during the Great Recession is that its
labor market is characterized by a dual structure, with a flexible tem-
porary fringe alongside a rigid stock of regular contracts. This dualism
could have increased labor market response to adverse business condi-
tions precisely in those countries displaying the strictest employment
protection provisions for regular contracts. Studying the interactions
between these segments and defining a theory of two-tier reforms pro-
viding guidance to empirical work in this area is perhaps one of the
most challenging areas of research in labor economics. From a norma-
tive standpoint it is important to acknowledge that the effects of reforms
may vary over the business cycle. What is desirable in the long run may
not be desirable in the short run, notably during deep recessions. This
was one of the lessons of the Great Recession. Better understanding the
cyclical properties of labor market reforms is another rather unexplored
and extremely relevant area of research. Finally, technological change
is deeply affecting not only the environment in which institutions are
operating but also the functioning itself of the institutions, as technol-
ogy intervenes directly in the enforcement of labor market policies. In
this chapter we dealt specifically with the effects of globalization, which
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are largely concentrated on labor demand. Most governments seem to
have learned these lessons, at least judging from their labormarket policy
response to the Covid-19 crisis.

Technological change is another key development affecting not only
the impact but also the design of labor market institutions. The Covid-
19 pandemic has brought about an acceleration of technological progress
in two main directions. On the one hand, there has been a dramatic
increase in so-called smart working; that is, jobs that can be carried out
remotely, potentially from home. This is bound to deeply modify the
organization of work and the structure of working hours, and potentially
result in remuneration packages unavoidably putting more emphasis on
individual productivity. On the other hand, firms are heavily investing
in automation to safely carry out those tasks that would have required
physical proximity among workers for example, along assembly lines.
Paradoxically, it is just those technologies that have historically created a
lot of anxiety among workers (Mokyr et al. 2015) that can now preserve
jobs, provided that workers are duly trained on the job to be complemen-
tary to robots. The challenges imposed by this technological revolution
are immense and already involve all branches of science at this stage.
Labor economics is one of the most important, if not the most impor-
tant, field in this context. It could contribute to governing this revolution,
maximizing the well-being of society at large.

1.7 Review Questions and Exercises

1. What happens to the participation rate if unemployment goes up?
2. Who are the discouraged workers? In the presence of discouraged

workers, what happens to unemployment if employment goes up?
3. Why is the wage elasticity of labor supply always positive for

nonparticipants?
4. What happens to labor supply if wages go up and leisure is an

inferior good?
5. Why is the reservation wage higher with restrictions on hours?
6. What is the difference between a two-tier and a complete reform?
7. Under what conditions can labormarket institutions increase labor

market efficiency?
8. Why is labor demand called derived labor demand?
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9. Why is the labor supply curve always upward sloping?
10. Andrea’s utility function is U(c, l)= (c− 40)× (l− 40), where c

denotes consumption and l leisure. Andrea earns 10 euros per
hour, can at most work 84 hours per week, and has no nonlabor
income.
(a) Please display Andrea’s budget line. Would it be different if she

had some nonlabor income?
(b) What is Andrea’s marginal rate of substitution when l= 50 and

she is on her budget line?
(c) What is Andrea’s reservation wage?
(d) Compute the amount of consumption and leisure, c∗ and l∗,

that maximize Andrea’s utility.
11. Mike’s preferences over consumption c and leisure l are given by

U(c, l)= cl. The hourly wage is 20 euros and there are 168 hours in
the week.
(a) Write down Mike’s budget constraint and graph it.
(b) What is Mike’s optimal amount of consumption and leisure?
(c) What happens to employment and consumption if Mike rec-

eives 200 euros of nonlabor income each week?
12. (Advanced) Revenues of employers are given by

f (L)= A
1− η

L1−η,

with 0≤ η < 1, in which L is labor input and A and η are constants.
Labor supply is specified as Ls =w

1
ε , where ε is a constant.

(a) Show that a government trying to maximize the joint surplus
obtains the perfect labor market outcome.

(b) Specify the outcome of Nash bargaining over the market sur-
plus, where β represents the bargaining power of the workers.

(c) Show under which conditions the bargaining outcome is equal
to the perfect equilibrium outcome.

(d) Assume that employers have all the bargaining power, then
illustrate that the magnitude of their power depends on the
slope of the labor supply curve.

(e) Provide an intuition for these results.
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1.8 Technical Annex: Competitive Pressures
and Institutions

A simple static model originally developed by Bertola and Boeri (2002)
can be valuable in characterizing equilibriums in competitive labor
markets, as well as the role of labor market institutions.

1.8.1 A Competitive Labor Market

In the model that follows, a crucial role is played by labor demand and
supply elasticities, defined as the percentage change in labor demand
and supply, respectively, associated with a one percentage change in the
wage. On the demand side of themarket, profits aremaximizedwhen the
marginal wage cost, w, is equal to the marginal value of production, y.
In the short run (when capital is fixed) there is no loss in generality in
assuming that the marginal value of a job is a decreasing (at a constant
elasticity) function of the employment rate L—that is, y=AL−η, where
A is an index of the production function and the index of the (inverse)
labor demand elasticity η takes values between 0 (flat labor demand at
A) and 1. We can then write the labor demand schedule as

Ld =
(
A
w

) 1
η

. (1.4)

The supply side of the labor market is given by the cumulative distri-
bution function of the reservation wages, which is, by construction,
increasing with w. We assume also that this schedule has a constant-
elasticity functional form so that

Ls =G(w)=w
1
ε . (1.5)

The elasticity parameter may range between 0 (in which case the labor
supply is flat and normalized to unity) and plus infinity: larger values of
ε denote increasingly inelastic labor supply schedules, and as ε tends to
infinity, labor supply becomes perfectly vertical.

We consider first the equilibrium in a competitive and wedge-free
labor market where y=wr =w∗. By equating the two schedules, solv-
ing for L, and substituting the result in the labor supply function, we
obtain
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L∗ = (A)
1

ε+η , w∗ =A
ε

ε+η . (1.6)

It is easy to show that this equilibrium maximizes the total surplus from
labor exchange. The profit of the employer is equal to the difference
between the area under the demand curve and the labor costs:

∫ L

0
Ax−ηdx−wL= A

1− η
L1−η −wL. (1.7)

Similarly, the total surplus of workers is given by

wL−
∫ L

0
xεdx=wL− Lε+1

ε + 1
. (1.8)

Maximizing the joint surplus (the sum of a firm’s profits and of the
workers’ surplus from employment),

max
L

([
AL1−η

1− η
−wL

]
+

[
wL− 1

ε + 1
Lε+1

])

=max
L

(
AL1−η

1− η
− 1

ε + 1
Lε+1

)
, (1.9)

yields the wedge-free, perfect labor market wage and employment lev-
els (1.6). Hence the competitive outcome has the desirable property of
maximizing the total surplus of production over the opportunity cost
of employment or the size of the economic pie generated by the labor
market. Since maximization entails equality at the margin of the value of
a job for the employer and workers’ reservation wages, the competitive
outcome also features no welfare loss from unemployment. Yet as long
as w∗ lies on a flat segment of the function G(w), at the equilibrium
there may be individuals unemployed, meaning in this particular case
that they are indifferent between working and not working.

1.8.2 Labor Market Institutions

As discussed in this chapter, the presence of labor market institutions
can be rationalized in terms of market failures as well as distributional
tensions, either related to general interest redistribution in favor of
workers or special interests of specific categories of workers-citizens.
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Market failures may arise from imperfect or asymmetric information or
because of an excessive concentration of power in the hands of employ-
ers (monopsony power), forcing both employment andwages to be lower
than at the optimum. Distributional concerns may arise with and with-
out market failures. In the absence of lump-sum redistribution, even
equilibriums that maximize the joint surplus (the equilibrium in a com-
petitive economy) do not necessarily address distributional tensions in
the economy.

1.8.3 TheWedge

All labor market institutions operate by introducing a wedge between
labor supply and demand. Their rationale can be illustrated by compar-
ing the institution-free, laissez-faire equilibrium with the solution of a
government problem involving the choice over the size of this wedge. If
the wedge is zero, the solution of the problem coincides with the laissez-
faire equilibrium and there is no role for labor market institutions. The
size of the wedge measures the deviation of the social optimum (or the
equilibrium imposed by bargaining over the distribution of the surplus)
from the laissez-faire equilibrium.

In particular, consider an institution introducing a wedge between
labor supply and demand in terms of a proportional tax on labor income,
t. Suppose that the governmentmaximizes over t a Bernoulli-Nash social
welfare function of the type

W =max
t

([
AL1−η

1− η
−w(1+ t)L

](1−β) [
w(1+ t)L− 1

ε + 1
Lε+1

]β
)
,

(1.10)

where the parameter β measures the distribution weight of labor—that
is, the importance given by the planner to the (functional) share of the
pie going to the workers. Conversely, (1−β) is the distribution weight
of employers.

By taking the logs of (1.10) (a monotonic transformation that does
not alter the first-order conditions) and imposing that employers and
workers are optimizing their choices over labor and leisure (employers
on the labor demand and workers on their labor supply) we can rewrite
the maximization problem as
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max
t

(1−β) log
(
AL1−η

1− η
− (1+ t)AL1−η

)

+β log
(

(1+ t)Lε+1 − Lε+1

1+ ε

)
, (1.11)

where we substituted w=AL−η in the definition of the employers’
surplus and w= Lε in the definition of the employees’ surplus, or

max
t

(1−β) log
(
AL1−η

(
η − t(1− η)

1− η

))

+β log
(
Lε+1

(
ε + t(1+ ε)

1+ ε

))
. (1.12)

The first-order condition is

AL1−η(1−β)

AL1−η(
η

1−η
− t)

= Lε+1β

Lε+1( ε
1+ε

+ t)
.

Then simplifying

(1−β)

(
η

1−η
− t)

= β

( ε
1+ε

+ t)

and then solving for the wedge, we obtain

t=β
η

1− η
− (1−β)

ε

1+ ε
, (1.13)

which implies that the wedge is zero if and only if

β

1−β
= ε

(1+ ε)

(1− η)

η
. (1.14)

In other words, a laissez-faire equilibriumwhen governments care about
the (functional) distribution of income requires that the ratio of the dis-
tribution weight of employees to that of employers equals a product of
the labor demand and supply elasticities. The larger ε is, the lower the
elasticity of labor supply will be, and the larger the distribution weight of
employees justifying a laissez-faire equilibrium should be. Analogously,
the larger η is, the lower the elasticity of labor demand will be, and the
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higher the distributional weight of employers justifying a laissez-faire
equilibrium should be. The economic intuition behind these results is
that, in line with optimal taxation theory, it is better to tax more the less
elastic side of the market, as this maximizes tax revenues. Only a strong
distributional concern of this less elastic side of the market could move
the equilibrium away from this optimal taxation rule.

Importantly there is no reason to expect a priori that the condi-
tion (1.14) is satisfied, as β bears no systematic relationship with labor
demand and supply elasticities. Put another way, it can only be by chance
that (1.14) is satisfied. In the general case, when distributional concerns
are relevant, it is optimal to have some wedge between labor supply and
demand, even at the cost of deviating from the equilibrium, which max-
imizes the joint surplus. Redistribution is one of the key functions of
the labor market institutions discussed in this book. The other cases
for labor market institutions arise when the laissez-faire equilibrium
does not maximize (1.12) and hence labor market institutions do not
necessarily involve an efficiency-equity trade-off.

1.8.4 Product Market Competition and the Employment
Bias of Institutions

Notice that the distribution weight compatible with the competitive,
laissez-faire equilibrium is decreasing with the elasticity of demand and
supply. By the same token, the disemployment bias of labor market insti-
tutions (the reduction in employment induced by the wedge with respect
to the institution-free outcome) is larger in the presence of a larger elas-
ticity of demand. In particular, by denoting by the superscript I the
presence of some institution, the disemployment bias is given by the
wedge t, where

1+ t= (1− η)+β(η + ε)

(1− η)(1+ ε)
. (1.15)

Let μ≡ 1+ t denote the markup imposed by institutions over the com-
petitive wage. The above result suggests that the equilibrium with insti-
tutions involves lower employment than at the laissez-faire competitive
equilibrium when the markup is greater than 1.7

7. When the markup is strictly lower than 1, it is labor supply that is the short side of the market.
Also in this case there is less employment than at the competitive equilibrium.
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Suppose now that labor demand becomes more elastic (moving, say,
from η0 to η1 where η1 <η0), for example, as a result of a globaliza-
tion shock involving greater competition in product markets. Insofar
as labor market institutions do not automatically adjust to the changes
in the economic environment, the employment levels before and after
globalization (denoted by the subscripts 0 and 1) are given by

βLI1 =Aμ
− 1

ε+η1
0 < LI0 =Aμ

− 1
ε+η0

0 .

Thus, if the wedge remains at its optimal level (μ0) before the global-
ization shock and does not adjust to the changes in the labor demand
elasticity parameter, an increase in product market competition leads
to lower employment, and by (1.8) there is a larger employment bias
of labor market institutions with respect to the laissez-faire outcome.
Increased product market competition may also involve improvements
in production technologies (a larger A). This may increase the laissez-
faire equilibrium employment level with respect to its level before the
shock, shifting the labor demand schedule upward. But under greater
product market competition, the employment bias of labor market insti-
tutions with respect to the laissez-faire outcome is larger. Put another
way, if the rationale for labormarket institutions is only in terms of (func-
tional) income distribution, then the wedge should be downscaled after
globalization because there is a steeper efficiency-equity trade-off.

Overall, an increase in product market competition leads to pressures
to reduce the wedge that labor market institutions entail with respect to
the competitive outcome. At the same time, however, unreformed labor
markets have worse employment outcomes than before globalization.
Thus, stronger competitive pressures in product markets also increase
the risk of job loss, potentially creating strong constituencies against the
retrenchment of institutions that protect against unemployment risk,
like nonemployment benefits, employment protection, and ALMPs,
whose reform pattern is characterized in table 1.3.

The above framework is also used in chapters 2, 3, and 14.
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