
Chapter 1

Unemployment

In this chapter we will examine the influence of government policies on labor market
outcomes. The analysis will be focused on structural problems in the labor market. Im-
portant examples are the high unemployment rates in Western European countries, and
the problem of youth unemployment.

1.1 Terminology

Even though a lot of attention is given to unemployment and unemployment rates in
politics and in the media, it is actually quite hard to define these terms precisely. A per-
son is considered to be unemployed if he or she is not currently working, but actively
seeking a new job. This sounds good enough, but it is hard to give a precise, operational
meaning to these words. Is a physicist employed or unemployed if he works part-time
as a waiter, but is looking for a full-time job in his actual profession at the same time?
What exactly does “actively seeking” mean? In practice, operational definitions of unem-
ployment (those on which official unemployment figures are based) differ from country
to country, and depending on the method used there can be large differences in mea-
sured unemployment. In comparison, there is no ambiguity in determining whether a
person is employed. Both wage-earners and self-employed people count as employed.
For this reason, employment figures are often a more reliable indicator of labor-market
performance than unemployment figures.

Employed and unemployed people together make up the labor force. The alternative
is not to be in the labor force. People who are not in the labor force include children,
students, house wives and husbands, and retired people. The unemployment rate is
defined as unemployment as a percentage of the labor force. The participation rate is the
labor force as a percentage of the population.

An unemployment spell measures the time a person is unemployment, from the start of
unemployment until the person either finds a new job or exits the labor force. In the U.S.,
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about half of all unemployment spells ultimately end with a withdrawal from the labor
force. There are large differences in the average length of unemployment spells across
countries. While in the U.S. most spells are short (up to two months), in many European
countries the average unemployment spell is much longer.

Changes in employment and unemployment rates are net figures. In terms of unemploy-
ment, it does not make a difference whether in a year 10 million jobs are created and 9
million destroyed, or 1 million jobs are created and none destroyed: in either case em-
ployment increases by 1 million. However, often it is interesting to look at gross changes
in jobs. Job creation in a year is defined as the sum of the employment increase in all
plants and firms that increase employment during the year. Of course, this includes all
new plants. On the other hand, job destruction is the sum of the employment decrease
in all shrinking plants or firms, which includes shutdowns. The difference between job
creation and destruction equals the net change in employment in the economy.

In industrialized countries, job creation and destruction rates are high. During an average
year, about 10% of all jobs present at the beginning of the year disappear till December
31, and about an equal number is created. Thus even when there is only little change in
total employment, there is still a large reallocation of labor.

In many countries, the government provides unemployment insurance. If a formerly em-
ployed worker loses his or her job, the government will pay a certain fraction of the for-
mer income while the worker is unemployed. The maximum duration of benefits varies
widely across countries, from about six month in the U.S. to three or four years in many
European countries. The replacement ratio is the level of unemployment benefits as a
percentage of the former wage. For example, the average replacement ratio is 43% in the
U.S. and 63% in Germany.

1.2 Data

The lower graph in Figure 1.1 shows the unemployment rate in the United States from
1890 until 1995. Compared to historical experience, the current (1999) unemployment rate
of 4.5% is relatively low. The graph also shows that the great depression in 1929 lead to a
much larger increase in unemployment than any other recession in the 20th century. The
upper graph shows the comovement of output and unemployment. Clearly, output and
unemployment tend to move in opposite directions, which shows that unemployment is
a cyclical variable: unemployment rates are low in an economic boom and high within a
recession.

Unemployment rates differ across groups within a population. For example, women and
ethnic minorities typically have higher-than-average unemployment rates. One of the
groups most affected by unemployment are young people. Figure 1.2 shows youth (15-24
years old) unemployment in a number of countries. In the United States, the youth unem-
ployment rate is about 11%, which compares to about 4.5% for the general population. In
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Business Cycles and unemployment, 1958-1996

Unemployment, 1890-1996

Figure 1.1: Unemployment over Time and the Business Cycle
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Figure 1.2: Youth Unemployment

many countries youth unemployment much higher than in the U.S., with unemployment
rates from 25% to 40% in France, Italy, and Spain.

Figure 1.3 shows job creation by the level of the employment increase in the expanding
plants. The spike on the right corresponds to startups, which account for 15% of job cre-
ation alone. The graph shows that most job creation takes place in establishment that ex-
perience a large increase in employment. Only about 20% of job creation for is accounted
for by firms that increase employment by 10% or less.

Figure 1.4 shows the same information for job destruction. Again, most of the change
is accounted for by large employment changes. Less than 20% of job destruction takes
place in establishment that decrease employment by 10% or less, while about 23% of job
destruction, almost a quarter, is accounted for by shutdowns.

Table 1.1 shows some information about labor market performance in different countries
in relation to labor market policies. On average, countries with generous unemployment
insurance tend to have higher unemployment, although there are some exceptions from
this rule. The last column shows an index of employment protection. The scale reaches
from 1 (no protection) to 20 (very strict employment protection rules). Clearly, high job
protection does not translate into low unemployment. The three countries with the high-
est level of job protection have high unemployment rates, while the countries with the
lowest unemployment rates have low or medium levels of job protection.
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Figure 1.3: Job Creation

Figure 1.4: Job Destruction
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Country Unemployment Replacement Duration of Protection
Rate Ratio Benefits Level

France 10.4 57 3 14
Italy 8.2 20 0.5 20
Netherlands 7.0 70 2 9
Spain 18.9 70 3.5 19
Switzerland 2.3 70 1 6
U.K. 8.9 38 4 7
Canada 9.8 59 1 3
U.S. 6.2 50 0.5 1
Japan 2.3 60 0.5 8

Table 1.1: Unemployment Rates (1989-94) and Labor Market Policies

1.3 Policy Analysis

In this section I will analyze the effect of different policy measures on employment and
unemployment.

Unemployment Insurance

Unemployment insurance provides workers who lost their job with income while search-
ing for new employment. Both the replacement ratio, the ratio of benefits to the previous
wage, and the duration of benefits differs widely across countries. For example, in the
United States the replacement ratio is 45%, and benefits are paid for about half a year.
In Germany, the replacement ratio is 63%, and benefits last for up to four years. In this
section we will explore the possibility that generous unemployment benefits lower the
incentive for the worker to accept new employment, which might lead to longer unem-
ployment spells.

I will use a simple model to illustrate the point. Consider the situation of a worker who
has just been fired. The worker is infinitely lived, and is looking for new employment.
In each village, there is only one employer, and we can imagine our worker as walking
down a road in search of a good offer. The worker comes to a new village every day,
receives a wage offer there, and has to decide whether to accept or reject the offer. For
simplicity, I assume that there are only two possible offers, a low wage offer w and a
high offer w̄. In every period, the probability of receiving the low offer is p, where 0 <

p < 1, and the probability for the high offer is 1 � p. If the worker accepts an offer,
he will keep working for that wage forever. If the worker decides to reject the offer,
he will receive unemployment benefit b and move on to the next village. To make the
problem interesting, I assume b < w < w̄. The preferences of the worker are defined by a
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discounted sum of consumption:

u =
1X
t=0

�tct:

Consumption ct equals the wage if the worker is working, and b if he is unemployed.

The worker now has to decide how to react to any possible wage offer. Clearly, if the
worker receives the high wage offer it is optimal to accept, since both the low wage and
the unemployment benefit give lower utility. However, when the worker receives the low
offer the choice is nontrivial: if the worker rejects the offer, he has the chance of receiving
a better offer in the future, but on the other hand he has to live for at least one more
period on the lower unemployment benefit b. We can derive the decision of the worker
by comparing the utility from accepting the low offer immediately with the utility that
can be gained by waiting for a high wage offer. If the worker accepts the low wage offer,
the resulting utility is:

u(accept) =
1X
t=0

�tw =
w

1� �
:

It is more complicated to compute the utility u(reject) that the worker gets if he rejects the
low offer. We can derive the utility by adding the utility the worker gets in the period
when he rejects the offer, and the discounted utility from the next period on. In the first
period, the worker will receive b. In the next period, with probability p there will be
another low offer, in which case the worker will reject again and receive utility u(reject)
from then on1. Alternatively, with probability 1�p the agent receives the high wage offer,
in which case the utility of the agent from then on is given by:

u(w̄) =
1X
t=0

�tw̄ =
w̄

1� �
:

Summarizing, u(reject) has to satisfy the following equation:

u(reject) = b + �

�
pu(reject) + (1� p)

w̄

1� �

�
:

Solving this equation for u(reject) yields:

u(reject) =
b + �(1� p) w̄

1��

1� �p
:

1Of course, the worker could also choose to accept the low offer. However, if it is optimal to reject a
low offer today, it will also be optimal to do the same tomorrow, since the decision problem is the same. I
therefore compute the utility that arises from rejecting all low-wage offers and waiting for the high offer.
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It is optimal to reject the offer if we have:

u(reject) � u(accept);

or:

b + �(1� p) w̄
1��

1� �p
� w

1� �
: (1.1)

By examining (1.1) we can determine how unemployment insurance influences the deci-
sion of the agent. Specifically, we can see that the unemployment benefit b enters posi-
tively on the left-hand side. When b is sufficiently large, the utility of rejecting low wage
offers will exceed the utility from accepting them, and the worker will choose to stay un-
employed for another period when confronted with a low offer. The worker is also more
likely to reject the low offer if w is low, w̄ is large, or if p is small, i.e., the probability of
getting a high offer in the next period is large.

We can therefore conclude that in this model a high level of unemployment insurance
leads unemployed workers to reject job offers, which leads to longer unemployment
spells and therefore higher unemployment rates. In a more general model with more
than two possible wage levels the problem of the worker can be described as choosing a
reservation wage, such that all offers above the reservation wage will be accepted, and
all offers below will be rejected. In such a more general model raising unemployment
benefits raises the reservation wage, and therefore prolongs unemployment spells.

Empirically, the data strongly support the result that generous unemployment insurance
tends to increase unemployment. European countries like Germany, France, or Spain
have much more generous unemployment insurance than the United States. At the same
time, average unemployment spells are longer and unemployment rates are higher. This
is not to say that unemployment insurance is necessarily a bad thing. From a welfare per-
spective, we also would have to take into account that workers might value the insurance
against low income that is being provided by unemployment insurance. For an optimal
policy decision, the benefits of insurance would have to be compared to the disadvantage
of higher unemployment.

Minimum Wages

While macroeconomists disagree on many questions, most of them tend to agree on the
effects of minimum wage laws2. The reason is that the underlying economics is quite
simple. Firms hire workers only if their marginal product is at least as high as their wage.
If the marginal product of a worker is at or above the minimum wage level, introducing

2As always, there are exceptions. As an example, you might want to look at the following article: David
Card and Alan Krueger (1994), “Minimum Wages and Employment: A Case Study of the Fast-Food Indus-
try in New Jersey and Pennsylvania,” American Economic Review 84/4:772-93.
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a minimum wage law is not going to affect the firm-worker relationship in any way, the
worker is going to receive the same wage as before. On the other hand, if the marginal
product of a worker is below the minimum wage, it is not going to be profitable to em-
ploy this worker when there is a minimum wage law. Therefore a worker who is not
sufficiently productive is going to be unemployed.

Economic theory therefore predicts that a minimum wage law will lead to unemployment
among the least skilled workers in a population, while having little effect on everyone
else. Empirical evidence supports this conclusion. In the United States, the minimum
wage is of little aggregate importance, since less than 3% of jobs pay the minimum wage.
However, we do observe high unemployment rates among the least skilled groups in the
population. For example, teenagers between the ages of 16 and 19 have much higher un-
employment rates than the general population. Part of the reason for this is that these
people have little education, as many have not (yet) finished high school, and obviously
they have little job experience. Therefore their marginal product is low compared to other
workers, and many are simply not productive enough to be employed for the minimum
wage. Internationally, we observe higher youth unemployment in countries with min-
imum wage laws. For example, both France and Germany have unemployment rates
between 10 and 12 percent for the general population. However, in France, which has a
minimum wage law, youth unemployment is above 20 percent, while in Germany, which
does not have the minimum wage, youth unemployment is only about 10 percent.

The effects of the minimum wage on employed workers is not quite clear. It depends
whether unskilled and skilled workers are substitutes or complements in production. If
workers of different skills are substitutes, the minimum wage would tend to increase the
wage of skilled workers, since less unskilled workers are going to compete with them.
However, workers of different skills are complements, the effect would run the other
way around.

Unions

Unions perform a number of different functions. In negotiations with companies, they
influence work practices, hiring and firing procedures, and wages. For the purposes
of this section, I am going to concentrate on the role unions play when they negotiate
wages. If unions would represent all workers in an economy, the effects of wages being
set by unions would be similar to the effects of introducing a universal minimum wage.
In practice, however, unions are strong only in certain industries. I will therefore try to
determine the effects of wage bargaining by unions when only some workers are repre-
sented by unions.

As a simple example, consider a world with two industries, say, cars and computers.
Workers in the car industry are unionized, while computer workers are not. There are 20
firms in each industry. Labor ld (labor demand) is the only input, and each firm in either
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industry has the production function:

f (ld) =
p
ld:

There is a total of 80 workers, each of whom has the utility function over consumption c

and labor supply ls:

u(c; ls) = 2
p
c� ls:

I will first compute an equilibrium for this world under the assumption that there are
no unions, i.e., wages adjust to the market-clearing level. Since both industries have the
same production function, we can treat all firms as identical. The maximization problem
of a firm is:

max
ld

np
ld � wld

o
;

where w is the wage. The first-order condition for this problem is:

1

2
p
ld
� w = 0;

which gives the following optimal labor demand:

ld =
1

4w2 : (1.2)

The budget constraint for a household is given by:

c = wls:

Plugging this constraint into the utility function leads to the following optimization prob-
lem for the household:

max
ls

n
2
p
wls � ls

o
:

The first-order condition is:
p
wp
ls
� 1 = 0;

which implies that optimal labor supply is equal to the wage:

ls = w: (1.3)

There is a total of 40 firms and 80 workers. The market-clearing condition for the labor
market is therefore given by:

40ld = 80ls:
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Using (1.2) and (1.3), this is:

10
w2 = 80w;

which gives the following equilibrium wage:

w =
�

1
8

� 1
3

=
1
2
:

Using this in (1.2) and (1.3) yields optimal labor demand and supply per firm and worker:

ld = 1;

and:

ls =
1
2
:

I will now analyze how the situation changes if the union in the car industry succeeds
in raising the wage for car workers above the equilibrium wage. Let us assume that the
union negotiates with the car industry, and by threatening strikes convinces the industry
to raise the wage to w = 1 for car workers. Of course, at this higher wage the car industry
is going to hire less workers. Specifically, using (1.2), the labor demand per car firm is:

ld =
1

4w2 =
1
4
;

and the total labor demand for all car firms is:

20ld = 20
1
4

= 5:

Using (1.3), we know that labor supply per car worker is given by:

ls = w = 1:

Therefore, given labor demand, only 5 workers can be employed in the car industry. Since
the wage is high, other workers would like to work in the car industry too, but the indus-
try cannot employ them because the wage is not at the equilibrium level. The union raises
wages within the unionized industry, but lowers employment.

All workers who cannot work in the car industry have to turn to the computer industry.
Since only 5 workers work in the car industry, the remaining 75 workers are available for
the computer industry, and the market-clearing condition is:

20ld = 75ls:
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Using (1.2) and (1.3), this is:

5
w2 = 75w;

which gives:

w3 =
1

15
;

or:

w =
�

1
15

� 1
3

� 0:405:

Thus the wage in the computer industry is smaller than it was before the car industry
unionized.

Summing up, the union leads to a higher wage for union members, lower employment in
the unionized industry, higher employment outside the union industry, and lower wages
outside the union industry. Without unions, total labor supply was 40, while with the
union it is less than 36, so total employment decreases when there is a unionized indus-
try. These general results are in line with empirical findings. It is the case that unionized
industries pay higher wages. In the United States, for a given level of skill and experi-
ence the premium on union labor is about 15%. In international comparisons, the effects
of unionization is not entirely clear, but there are some indications that high levels of
unionization lead to lower total employment. The effects of unions on unemployment
are ambiguous. On the one hand, raising the union wage can cause layoffs, which would
result in a temporary rise in the unemployment rate. On the other hand, as long as a suf-
ficiently large part of the economy is not unionized, the fired workers should be able to
find employment elsewhere, so that the effect on unemployment disappears after a while.

Firing Restrictions

Many countries have enacted restrictions that make it hard or costly to lay off workers.
In same cases, these restrictions impose fines or severance payments at the time of layoff,
other rules give special firing protection to certain groups of employees. The intention of
such restrictions is to lower the risk of unemployment for workers. However, such mea-
sures can have the unwanted side effect that firms anticipate the firing costs, and therefore
hire less people in the first place. Given the large rates of job creation and destruction in
the economy, such an impediment to job creation may have large effects on employment.

A full analysis of the effects of firing restrictions requires models of a mathematical so-
phistication that is beyond the level of this course. I will therefore restrict myself to illus-
trating the situation with a simple example. Consider a world with two industries, steel
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and computers, and 10 firms in each industry. There are two periods, and the production
functions of the two industries are subject to change over time. Specifically, in the first
period a firm in the computer industry has the production function:

fPC
1 =

p
ld;

while a firm in the steel industry has the production function:

fSteel
1 = 2

p
ld

Thus in the first period the steel industry is more productive. Think of the first period
as the 1960s, before the computer industry took off. In the second period, productivities
switch, and the production functions are:

fPC
2 = 2

p
ld;

and:

fSteel
2 =

p
ld:

Think of the second period as the 1990s, when the computer industry is big and steel has
lost importance. Of course, in the real world the steel industry has not become less pro-
ductive, but demand for steel has been declining and foreign competitors have gained a
larger share of the market. For our purposes, the main idea is to have an expanding in-
dustry that seeks to hire workers, and a shrinking industry that seeks to fire some workers
after the first period. Using varying productivity levels is an easy way of producing such
an outcome.

In both periods there are 100 workers in the economy, who once again have the utility
function:

u(c; ls) = 2
p
c� ls:

As usual, I will start the analysis with the case of no government intervention, i.e., there
are no hiring and firing restrictions. In this case, the situation in both periods is the same,
as there is always one industry with high productivity and one with low productivity.
The maximization problem for the high-productivity industry is:

max
ld

n
2
p
ld � wld

o
;

which gives the following optimal labor demand:

ld =
1
w2 : (1.4)
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A firm in the low-productivity industry solves:

max
ld

np
ld � wld

o
;

which gives:

ld =
1

4w2 : (1.5)

After plugging the budget constraint into the utility function, households solve the fol-
lowing maximization problem:

max
ld

n
2
p
wls � ls

o
;

which implies that optimal labor supply is equal to the wage:

ls = w: (1.6)

Since there are 10 firms in each industry and 100 households, the market-clearing condi-
tion is:

10
1
w2 + 10

1
4w2 = 100w;

or:

w3 =
1
8
;

which gives us the equilibrium wage w = 0:5 and a total labor supply of 50 in each period.

Let us now see how the situation changes if the government introduces a firing cost. To
keep the analysis simple, I assume that the firing cost is related to the total wage bill. If a
firm lays off workers and thereby pays less wages, a certain fraction f of the saved wages
has to paid as a fine to the government. Actual firing restriction usually take different
forms, but this one turns out to be easiest to analyze within our framework, and the
results are not sensitive to the exact determination of the firing cost.

How is this firing cost going to affect wages and employment? First of all, the maxi-
mization problem of the households is still the same, so it will still be the case that labor
supply per worker equals the wage in each period. Second, the maximization problem
of the firms in the computer industry will not change, because they actually increase em-
ployment and therefore do not have to pay the firing cost. Therefore labor demand of a
computer firm in the first period will be given by:

ld =
1

4w2 ;
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and in the second period labor demand is:

ld =
1
w2 :

The only difference is in the optimization problem for firms in the steel industry. The new
joint maximization problem over both periods for a firm in the steel industry is:

max
ld1 ;l

d

2

�
2
q

ld1 +
q

ld2 � w1l
d
1 � w2l

d
2 � f (w1l

d
1 � w2l

d
2)
�
:

Here subscripts denote periods, and the last term is the fine that has to be paid on the
reduced wage bill. Notice that the hiring decision in the first period influences the fine
to be paid in the second period. Therefore both periods are connected, the firm cannot
maximize profits for each period separately.

The two first-order conditions for the maximization problem with respect to ld1 and ld2 are:

1p
ld1
� w1 � fw1 = 0;

and:
1

2
p

ld2
� w2 + fw2 = 0;

which yields the following labor demands:

ld1 =
1

(1 + f )2(w1)2

and:

ld2 =
1

4(1� f )2(w2)2 :

The expressions have a simple interpretation. In the first period, hiring an additional
worker, who will not be needed in the second period, is more expensive due to the firing
cost. Therefore the firing cost works like a surcharge on the wage in the first period.
In the second period, by not firing a worker the factory saves the firing cost, which in
effect works like a wage subsidy. Summing up, if we compare the expressions above
which those that we got without the firing cost, it becomes clear that the firing cost will
decrease employment in the first period, and increase employment in the second period.
The interesting question is which effect is going to be bigger. To determine this, we need
to compute the labor market equilibrium for both periods.

In the first period, we have to equate labor demand by the steel and computer firms to
labor supply by the workers. The market-clearing condition is:

10
4(w1)2 +

10
(1 + f )2(w1)2 = 100w1:
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Solving this equation yields:

w1 =
�

1
100

40 + 10(1 + f )2

4(1 + f )2

� 1
3

:

If the firing cost is 10%, i.e., f = 0:1, we get:

w1 � :475;

and total labor supply is about 47.5. Thus compared to the situation without a firing cost,
employment decreases by about 5 percent.

Let us now turn to the second period. The market-clearing condition is:

10
(w2)2 +

10
4(1� f )2(w2)2 = 100w2:

The resulting wage is given by:

w2 =
�

1
100

40(1� f )2 + 10
4(1� f )2

� 1
3

:

and with f = 0:1 we get:

w2 � :507:

Compared to the situation without a firing cost, employment increases by about 1.5 per-
cent. Thus the employment increase in the second period is much smaller than the em-
ployment decrease in the first period. If we had a model with many industries, some of
which grow, some of which decline, we would therefore expect that the total effect on
employment is negative. Why is this the case? If we inspect the labor demand equations
for the steel industry, we see that the firing cost enters labor demand in the two periods
in an almost symmetric way. If the firing cost is relatively low, the percentage change
in employment in the two periods will be about the same. However, the steel industry
has a much higher employment to begin with in the first period when there is a negative
employment effect. Thus the same percentage employment change in the steel industry
translates into a larger absolute employment loss in the first period when employment
is high, compared to the gain in employment in the second period, when employment is
already low.

In international comparisons, we do find evidence that a high level of employment pro-
tection has a negative effect on employment. Some of that evidence can be seen in Ta-
ble 1.1, which shows the relationship between job protection and unemployment for a
number of OECD countries.
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1.4 Outlook

The purpose of this chapter was to assess the effects of a number of labor market policies
on employment and unemployment. The main finding is that labor market interventions
tend to increase unemployment and decrease employment. Generous unemployment in-
surance lowers incentives to accept new employment, which leads to longer unemploy-
ment spells and therefore higher unemployment rates. A high minimum wage drives
unskilled workers out of the market, and is probably an important cause of youth un-
employment. Wage setting by unions raises the wage for union members, but lowers
employment and drives down wages in non-unionized sectors of the economy. Finally,
the net effect of firing restrictions is most likely a loss in total employment.
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