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Abstract

This paper studies how wages and employment are affected by unem-
ployment insurance when there is endogenous labor mobility. In a simple
model with symmetric sectors, it is shown that introducing labor mobility
reduces the wage level, and thereby also unemployment. It is also shown
that an increased benefit level has an ambiguous effect on the wage level,
contrary to the standard result in the literature. The finding in the liter-
ature that an increase in the fraction of unemployment costs borne by the
own sector reduces the wage level is shown to hold when labor is mobile as
well.

Another result is that wage costs in general are higher when unemploy-
ment benefits are financed through pay-roll taxes compared to the case
when they are financed through income taxes. Thus in general, the tax
equivalence result in the literature does not hold.
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are solely mine and should not be interpreted as reflecting the views of the Executive Board of
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1. Introduction

The main purpose of this paper is to analyze how unemployment insurance affects
wages and employment in a model where labor can move freely between different
sectors in the economy. The aim is to examine the robustness of some earlier
results in the literature.

The wage and employment effects of changes in unemployment benefits has
been analyzed in a number of studies, (e.g. Oswald, 1982; Calmfors and Forslund,
1990; Atkinson and Micklewright, 1991; Layard et al., 1991). The theoretical
analysis shows that wages are set as a mark-up on the unemployment benefit level.
Thus, higher benefits raise wages and thereby reduce employment. The empirical
results are, however, not that clear-cut (e.g. Atkinson and Micklewright, 1991;
Forslund, 1995; Forslund and Kolm, 1999).

Thus the provision of unemployment benefits has, at least theoretically, ad-
verse effects on wages and employment. One way of getting around this adverse
effect is to finance unemployment benefits in such a way that incentives for lower
wages are created. An example is the experience-rated pay-roll tax system in the
US, where the pay-roll tax, at least to some extent, is set to reflect individual
employers’ lay-off history (e.g. Anderson and Meyer, 1995). Such a tax scheme
increases firing costs and creates a disincentive to lay off workers. However, at the
same time hiring costs are increased which reduces the incentive to hire workers
(Hamermesh, 1993).

An alternative to the experienced-rated pay-roll tax system is pointed out by
Holmlund and Lundborg (1988, 1989) and Calmfors (1993, 1995). They suggest
that wage setting and employment can be influenced by differentiating the contri-
butions to unemployment support according to bargaining areas. Calmfors (1995)
notes that ”this approach should be of relevance for Europe where bargaining of-
ten occurs at an intermediate (usually industry) level, in which case hiring and
firing costs of firms are not directly affected”. The idea is to face the parties
to bargaining with some of the costs for unemployment, thereby increasing the
perceived benefits of wage moderation.

In Sweden the unemployment insurance system is combined with active la-
bor market policies, which in fact have created a system where an unemployed
person can receive benefits indefinitely. There have been several attempts to
change the unemployment insurance system, without any substantial results. The
Swedish unemployment insurance system is by tradition administrated by the
unions. Thus, different sectors already have their own unemployment insurance



administration and the fees from the insured members differ among sectors. The
insurance is however heavily subsidized by the central government in Sweden, in
fact more than 90 per cent of the costs in the insurance system is covered by
the government. On the margin the contribution from the government is effec-
tivily 100 percent (Holmlund, 1998 and 1999). Thus, the employee contributions
only cover a small fraction of the unemployment costs. Similare systems exist in
Belgium, Denmark and Finland.

Hence in the prevailing system the bargaining parties in one industry can set-
tle for high wages disregarding the consequences for their members and other
industries. The costs will be borne by all workers via the tax system. An insti-
tutional set-up with sector specific insurance administrations, however, makes it
possible to differentiate contributions from both insured members and from firms
operating within the sector.

A related question, when discussing sector specific funding, is if it matters if
the costs for unemployment benefits are paid by the insured employees or by the
employers through a pay-roll tax. The tax incidence of financing unemployment
benefits has been discussed in a number of papers (Oswald, 1982; Holmlund and
Lundborg, 1989 a, b, 1990; Layard et al., 1991; Calmfors, 1995; Holmlund, 1998).
An established conclusion is that it does not matter in terms of wage costs and
employment if the benefits are financed through employee contributions or a pay-
roll tax. Holmlund (1981) and Koskela and Vilmunen (1994), however, show that
this result is not valid if the tax bases differ or if there is uncertainty about the
wage rate.

These results are usually obtained from monopoly union models or bargaining
models where the union maximizes the expected income of a representative mem-
ber, but where no distinction is made between insiders and outsiders and taxes
are treated as exogenuous when wages are set. Moreover, labor supply to each
sector is assumed to be fixed and all sectors to be symmetric. An exception of the
treatment of fixed labor supply is Holmlund and Lundborg (1990) who model a
segmented labor market with one unionized sector and one non-unionized sector.
Another exception is found in Topel and Welch (1980).

In this paper the wage effects of mobility, unemployment benefits and benefit
financing are analyzed in a simple model where labor can move freely between
different sectors in the economy. In the next section I examine the robustness of
some previous results in the literature. First I study how wages and employment
are affected by the level of unemployment compensation. Second, the tax equiva-
lence result is tested, i.e. I examine whether it matters if unemployment benefits



are financed through employee contributions or pay-roll taxes. The analysis is
carried out in a unionized multi-sector economy where all sectors are identical.
In the last part of the paper I study how wages and employment are affected
by unemployment insurance when there is labor mobility between different sec-
tors. Labor is free to move between sectors, and sector specific unemployment is
determined by both labor supply and employment effects.

2. A model of wage setting without labor mobility

2.1. Employee contributions

I assume an open economy that consists of a number of sectors. In each sector
there are many firms, and prices are given from the world market. Moreover,
there is one union, which organizes all workers, and one employer organization
in each sector. A common assumption in the literature is that wages are set as
a mark-up over some alternative, reference, utility (c.f. McDonald and Solow,
1981; Oswald, 1982, 1985; Layard et al, 1991 and Holmlund and Kolm, 1995).
Thus in each sector, the union’s single objective is to maximize the difference
between the after tax wage level and an alternative utility. The alternative utility
is in equilibrium assumed to be a weighted average of the wage level and the
unemployment compensation. However, the alternative utility can also be zero (or
irrelevant as a benchmark). This would generate a utlilty function where the union
only care about the after tax wage, which could be the case where the majority of
the union members are insiders with full jobb security. The assumptions implies
both that unions do not explicitly care about employment when setting wages
and that unions are risk neutral.

In the economy there is only one type of public expenditure, namely unem-
ployment benefits. The benefit is the same in all sectors. The unemployment
insurance (UI) costs are financed through contributions from the employees. The
contribution is modelled as a proportional income tax levied on employed workers.

Thus the utility u; of union ¢ can be written as

where w; is the prevailing wage level for all employees, ¢; is the income tax rate
and W is the alternative utility

The tax rate for the employees in a sector consists of two components; a
component, tq, which is the same for all sectors and a sector-specific component,
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ti, i.e.,

The sector specific component, t;, is chosen such that the employees in a
given sector cover a certain fraction, 7, of the costs of unemployment in the
sector, b(m; —I;), where b is the unemployment benefit, m; and [; the labor supply
in sector 7 and employment in the sector i respectively. More specifically, it holds
that

wil; t; = Yb(m; — 1;)

or
&= vb—(mi =L}
w;l;
Thus, the tax rate ¢; can be written as
b=t + Tl (2.1)
w;l;

The parameter, 7, determines to what degree sector-specific unemployment costs
are taken into account in the wage setting procedure, even though unions do not
explicitly care about unemployment. If v = 0 there will be no such consideration,
if 7 = 1 the unemployment cost are fully taken into account.

Firms are assumed to maximize profits and the employer organization in sector
1 maximizes aggregate profit in the sector, denoted II;.

Wages are determined by negotiations between the union and the employer
organization at the sector level. In case of disagreement it is assumed that the
union obtains zero utility and the firms’ profits are zero. Wages are assumed to
be set so as to maximize the Nash bargaining product

Q = [w;(1 —t;) —w]" I}~ (2.2)
subject to equation (2.1) and the labor demand equation
L= 1(w;), (2:3)

which follows from profit maximization of the individual firms.
Assuming an interior solution, the FOC can be written as

Q, = 1)_E<1—ti—wi8ti)—(1_“)li=0 (2.4)




or

1 ybme; (1—a)l;
O, = 1—1ty— =0,
where the envelope theorem result
ol l
G'wi N !

has been used! and ¢; is the elasticity of labor demand, i.e.,

Ok wi

E; =

The FOC is standard, and shows that the marginal increase in the unions’
utility (captured by the first part of the equation) is traded off against the marginal
loss of profits (captured by the second part of the FOC).

In order to analyze the general equilibrium implications on the wage level of
a change in b or v, I assume symmetry, that is, that all sectors are alike (w; = w,
li = 1, my = m), insert a balanced budget condition in the FOC and specify
worker’s outside opportunities.

A balanced budget requires

wlt = (m — 1)b. (2.5)

Using this requirement together with equation (2.1) gives the common component

1;0 I )4 w 0. 2.(;

1To se this note that profits, II;, is
I; = N; [F(lj:) — wilji]

where NV; is the number of firms in sector 4, and [;; is employment in firm j in sector 7. Profit
maximization gives that
F/(lji) — W; = 0.

The wage setting parties take into account that firms set employment according to profit max-
imization. Thus
ol;

8lji
= Lis| = —1.
awi

EI

Ni | (F'(Li) — wy)



Equation (2.6) shows that the common tax finances a fraction (1 — ) of the
aggregate unemployment costs. If v = 0 then the total Ul costs are borne in the
same way by all employees. If v = 1 the common part of the tax rate is zero and
the Ul costs emerging in each sector are completely borne within the same sector.

The alternative utility, w, is taken to be a weighted average of after tax real
wages outside the sector and unemployment benefits. The weights are assumed to
be determined by the aggregate employment rate in the economy. More precisely:

w

Lw—t+ (1 - %) b, (2.7)

m

which can be rewritten as l
mn == — 2.8
w mw (2.8)

when imposing the balanced budget condition.

As noted in the introduction, it is a standard result that an increase in the
benefit level, b, pushes up the wage level. Another result is that an increase in the
share of sector specific unemployment costs borne by the sector, v, increases the
incentive for wage moderation and thus reduces the wage level. The robustness
of these previous results are now to be checked.

In order to facilitate the calculations the FOC can, by using equation (2.6),
be rewritten as

A = [wl — (m — 1)} {@ (1—a)]—a7bmﬂ <e— (1—L))+(1—a)w—l2 —0,

wl wl m m
(2.9)
where it should be noted that

wl—(m—0)b=wl(l—-1t)>0,

if the model is to be meaningful.
The comparative statics are given by

dw . Awb

db Ayw
and

dw Ay,

Ay Aww



The expression for A, is not a second order condition for a maximum and is
often complicated to sign without further assumptions. However a standard way
around this problem is to use Samuelson’s correspondence principle or ”dynamic
stability” (Sargent, 1987), which requires that the static equilibrium also fulfills
the requirement of stability in a dynamic setting. This requires that

Apw < 0.

Thus the comparative statics are determined by the signs of A, and A,,.

Soua]- B t)) o

which can, by using equation (2.9), be rewritten as

e

An increase in the benefit level will affect the wage througt both the alternative
utility and through the tax rate. The first term in equation (2.11) is always
positive and captures the standard effect from the literature: an increase in the
benefit level raises the the alternative utility and thus pushes the wage. A special
case occurs, however, if the alternative utility is zero, which could be the case
when a union is dominated by insiders who have full job security. In that case the
first term vanishes, and the wage effect from an increased benefit level is entirely
determined by the second term.

The second term inside the bracket in equation (2.11) captures the wage effect
due to a change in the tax rate when the benefit level is increased. This effect can
not be signed without further assumptions. The reason for this is that an increased
wage level will affect both the tax base, wl, and the level of unemployment, m-I.
That is, a wage increase will affect both the denominator and the nominator in
the tax rate expression.

It is straightforward to show that a wage increase will raise the tax rate if the
elasticity of labor demand is not too small or more precisely that

l
e>1——,
m

where 1 — [/m is the unemployment rate. This requirement, that the elasticity of
labor demand is larger than the unemployment rate, is not especially restrictive
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since I am modelling economies near full employment. Using this elasticity condi-
tion, the second term in equation (2.11) is negative capturing the following effect:
when ~ is larger than zero a higher unemployment benefit means a smaller gain
from a wage rise because the latter will trigger a larger rise in the sector specific
tax rate. This reduces the willingness to increase wages.

The net effect of the two terms is ambiguous, unless labor demand is very
inelastic or the alternative utility is zero, and can not be signed without additional
assumptions. Thus the standard result in the literature that an increased benefit
level increases the wage level does not hold in general. Hence the introduction of a
tax scheme where the bargaining parties are forced to consider that their actions
affect the tax rate, will mitigate the adverse effects on wages and employment
from unemployment benefits. Moreover, if the majority of union members have
full job security, and thus the alternative utlilty is zero, an increased benefit level
will reduce the wage level.

Turning to the wage effect of a change in the share of sector specific unem-
ployment costs borne by the sector, 7,

bmll z
Am:—“"; <e—<1——))<0,
w m

and thus

Thus if « is increased, this raises the marginal cost of a wage increase since there
will be a larger tax rate increase unless the elasticity of labor demand is very
small. The higher the parameter ~, the more the unions are forced to take the
level of unemployment into account even though they do not care about the level
of employment per se. Hence, a rise in the share of sector specific unemployment
costs borne by the sector creates an incentive to reduce wages. This result is what

to expect and has also been shown previously (Holmlund and Lundborg, 1989;
Calmfors, 1995).

2.2. Pay-roll taxes

An alternative to cover the unemployment costs by contributions from the em-
ployees is to finance the system through pay-roll taxes levied on the employers.
In the literature there is a tax equivalence proposition that states that the level
of wage costs and thus employment is not affected whether the unemployment



insurance is financed through an income tax or through a pay-roll tax (Oswald,
1982; Holmlund and Lundborg, 1990). The question in this section is if this tax
equivalence result is robust.

In the case of pay-roll taxes, profit maximization of individual firms, which
take the wage level and the pay-roll tax rate p; as given, give labor demand in a
sector as a function of the wage cost, i.e.,

Li=1(w; (1+ps)).

Thus, the tax now enters through the labor demand and the profit function rather
than through the take-home wage.

Similar to the income-tax case, the pay-roll tax, p;, is assumed to consist of
two components, one that is common for all sectors, py, and one that is sector
specific, p,, i.e.,

Di = Po+ Di-

The sector specific component, p;, is chosen so that all the firms in a given
sector cover a certain fraction, v, of the costs of unemployment in the sector, i.e.,

wil; i = yb(m; — 1)
or ( L)
mi — &
Di = Yb—.
Thus, the pay-roll tax rate p; can be written as

w;l;

pi=po+7 b,
Again, the parameter, v, determines to what degree sector specific unemployment
costs are taken into account in the wage setting procedure.

Wages are, as before, set by maximizing the Nash bargaining product

Qi = [’U}z — Ep]a H,}ia,
where w? is the alternative utility in the pay-roll tax case. The FOC can, assuming
an interior solution, be written as

Qw,:aiﬂijL(l—a)

' Wy — wP

oll;

G'wi -

0,
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which, again, shows that the marginal increase in the unions’ utility is traded off
against the marginal loss of profits.
Applying the envelope theorem? gives

oll;
G'wi

_ Opi
=1 <1 + pi + w; awi> , (2.12)

Opi ybm; li
= —(1==1).

The elasticity of labor demand is now

where

B ol w; (1+ p;)
ow; (1 + p;) l; .

E; =

Making use of the envelope result, the FOC can be written as

1 (1—a)l; ybm; l; B
SR N ETY VY A | I

The tax equivalence proposition can be checked by comparing the FOC in
the income tax case (2.4) with the FOC in the pay-roll tax rate case (2.13). The
strategy is as follows: First, note that equation (2.4) defines a certain wage cost in
the income tax case. Next, I take this wage cost and insert it into the FOC in the
pay-roll tax case. If this procedure gives that the equality in equation (2.13) no

2To se this, note that aggegate profits can be written as
IL; = N; [F(Ljs) —wi (1+pi) s -
Profit maximization, taking w;(1+ p;) as given, gives that
F'(1ji) —wi (14 p;) = 0.

The wage setting parties takes into account both that firms set employment according to profit
maximization, and that p; will depend on the wage level. Thus

om; ) PTN . ) alji_ 3 ) <8pi
ow; N [(F (lji) = wi (1+ pi)) ow i <1+pl+wzawi>]
B opi
= - (1 +pi +wza—wi> .
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longer holds and instead is larger than zero this implies, provided that €2,,,,, < 0,
that the wage cost has to increase and employment to decrease in order to fulfill
2, = 0 in the pay-roll tax case.

To facilitate the comparison I denote the wage cost in both cases by w;. In the
income tax case w; = w; and in the pay-roll tax case w; = w; (1 + p;). By doing
this and imposing symmetry, I can rewrite equations (2.4 and 2.13) as

(e (o )))

1 _ (1=a)l
[@— (1+p)aw] [1+ 2 (e = (1-£))] all

and

— 0. (2.15)

Next, not that the alternative utility in the income-tax case in equilibruim was

defined as l l
w=—w(l—t 1— —)b.
= (- t)+ (1 )
By the same reasoning as in the income-tax case, the alternative utility in the
pay-roll tax case can be written as
[ l
= —w+ (1 ——)b.
m m
Taking equation (2.15) minus equation (2.14), using the expessions for the alter-

native utility and simplifying gives

1 1 (1—t—a)
I— [[@—b(1+p)](1+a) _w(l—t)_bl’ (2.16)

(- (-2)

Using the balanced budget condition in the income-tax case, i.e.,

where

m — 1

t= b

wl
and in the pay-roll tax case

m — |
= (1
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equation (2.16) can be rewritten as

a(a+t)
1+a)(w(l—t)—w)

(2.17)

It is immediately clear that this expression is zero when v = 0 and thereby
also a = 0, and thus there is tax equivalence.

However, in general when v > 0 the expression in equation (2.17) is unam-
biguously larger than zero, and thus the wage costs are higher and employment
lower in the case of pay-roll taxes compared to the case of income taxes. Only in
the special case when the parameter v = 0, that is when the tax rates, t; and p;,
are treated as constants when setting wages and employment, the wage levels are
indifferent to the type of taxation. Thus, the previous result that wages and em-
ployment are indifferent to whether taxes are levied on employees or on employers
does not hold in general.

In order to interpret this result, note that equations (2.16 and 2.17) expresses
the difference between unions’ marginal utility of a one percent increase in the
wage in the pay-roll tax case and in the income-tax case. When v = 0, a one
percent increase in the wage will result in the same change in utility in both
cases. However, when v > 0, a one percent increase in the wage will result in
different relative increases in the utility. The reslut in equation (2.17) shows that,
at any given wage cost level, the marginal revenue of a wage increase is in general
larger in the pay-roll tax case compared to the income-tax case.

In the empirical literature the two tax rates are often merged into a tax-wedge
variable, § = (1 + p)/ (1 — t), the analysis above suggests that the two tax rates
should be treated separately.

3. A model with endogenous mobility

The purpose in this section is to introduce endogenous mobility in my model.
This is done by letting employees move freely between the sectors, using that the
objective is to maximize expected utility.

Wage setters are assumed to be aware of the possibility that employees can
move and will consider this when setting the wage level. Thus the sequence can
be described in the following way. Assume that there exists a union and an em-
ployer organization in each sector and that these two organizations negotiate and
determine the after-tax wage in the sector. The negotiating parties know, when
setting the wage, that the outcome will influence the attractiveness of working

13



in the sector. After the wage is set firms determine employment given the wage,
and last, employees, in order to maximize there expected utility, decide whether
to stay or to leave the sector.

The labor force in the whole economy is fixed. To facilitate the analysis, the
economy is modelled as if there where only two sectors.

Taxes Taxes are collected according to the same principles as in the preceding
sections; see equation (2.1). Thus, the tax rate in a sector consists of a common
part and a sector specific part.

The balanced budget condition for the economy is now given by

(m — ll — ZQ) b= U}llltl + wglgtg, (31)

where m now is the fixed labor supply in the whole economy.
Combining equations (2.1) and (3.1) gives the common part of the tax rate as

m—ll—lg

to = (1 — .
0= 7) wyly + wals

(3.2)

Labor mobility In equilibrium the sector-specific labor supply is determined
by two relationships. The first shows that the sum of the supplies of labor in the
two sectors is constant, i.e.,

m = my + my. (3.3)

The second relationship divides total labor supply between the two sectors.
Workers are assumed to join the sector where the expected utility is highest. The
expected utility in a sector can be written as the weighted sum of incomes in the
two states; employed and or unemployed. The probability of beeing employed
and thus recieving the after-tax wage is [;/m;. Hence, the probability of beeing
unemployed and recieving unemployment benefit is 1 —[;/m;. Thus, the expected
income of a representative union member in sector ¢ can be written as,

l; l;
m; m;

In equilibrium expected utility in the two sectors must be equal so that there
are now unexploited gains to be made from moving from one sector to the other.
Thus, relative supply is determined by the following ”arbitrage condition”

— W1 (1—t1)+ <1—l—1> b= Z—QUJQ (1—t2)+ <1— l—2> b. (34)

mao



The interpretation of this arbitrage condition is that; if the take-home wage is
higher in sector 1 then unemployment must also be higher in the same sector
otherwise expected income can not be equal. The larger unemployment level can
be achieved through both lower employment and higher labor supply. Equation
(3.4) can be rearranged to

m l [wl (1 — tl) — b]
My la[wa (1 —ta) — b’ (3.5)

thus the relative rate of employment is determined by the relative mark-up of
after-tax wages over the level of unemployment benefit.®> In order to rule out
corner solutions, it is assumed that the union members always prefers to work
compared to beeing unemployed, i.e.,

Thus equation (3.5) shows that the relative labor supply is determined by
relative employment and the relative difference between take-home wage and un-
employment benefits.

To express the sector specific labor supply in terms of the wage levels and the
exogenous parameters (b and «y) and variables (o and m), I combine equations
(2.1) and (3.5) and obtain

w1l1 (1 — to) — (1 — ’)/) bll
(w1l1 + wglg) (1 — to) — (1 — ’)/) b (l1 -+ lg)

m. (3.7)

mq =

Note that the denominator of equation (3.7) is always positive from the as-
sumption that labor supply in each sector is positive (equation 3.6a).

3.1. A symmetric case

The set up in this sub-section is largely the same as in Section 2.1. There are two
exceptions. First, I make the simplifying assumption that the economy consists of
only two sectors. Second, free mobility between the different sectors is introduced.

3Note that when the unemployment costs are fully considered, that is when v = 1, the

relative labor supply collapses to
mp wily

mo  waly

15



Thus, the wage in each sector is determined through negotiation between two
parties, the union and the employer organizations, which both are assumed to
take the common part of the tax rate, ¢, the wage and thus the employment level
in the other sector as given. Thus, the problem for wage setters in sector 1 is
to maximize equation (2.2) subject to equations (2.1, 2.3 and 3.7). Assuming an
interior solution, the FOC is

1 th (1 - a) ll
0 = 1—t — — =
! U)l(l — tl) — @1 ( ! b awl) (ZHl 07
which I can rewrite as
1 ~ybmie b Omy (1—a)ly
0, — 11—ty — — = — =0. 3.8
! w1(1 — tl) — Wy ( 0 U}lll ll awl CLH1 ( )

Compared to the analysis in the model without endogenous labor supply above, a
new term (the last term inside the parentheses) enters the FOC. This term shows
how a wage increase in sector 1 affects the labor supply in the same sector. This
additional component captures the effect on the marginal utility of a wage increase
from a change in sector-specific labor supply. If this component is positive it shows
that the marginal utility of a wage increase is reduced, through an increased tax
rate, because labor supply and thus unemployment increases, in addition to the
reduction in employment.
From equation (3.7) I have

omy - w1 (1—81) (1—t0)—|—(1—7) beq w B B B .
Owr — wy [(wnly + waly) (1 —to) — (1= 7) b(ly + bo)]* [w2 (1 —t0) = (1 V)b(] l)1l2-
3.9

In general, the sign is ambiguous. Thus, the supply effect can decrease or increase
wage pressure. A necessary condition for

aml
a—U)l >0
is
w1 (1 — to) . 1
wy (1 —tg) —(1—v)b 1 — O=2b "~

w1 (17150)

e < (310)

4Taking the two-sector case more seriously, it is more reasonable to assume that the wage
setting parties are large enough to realize that the negotiation outcome will affect not only the
sector specific part of the tax rate, #;, but also the common part of the tax rate, tg. However,
such an analysis does not change the results below in any qualitative way.
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Thus, the supply effect is positive as long as the elasticity of labor demand is
not too large. Otherwise labor supply would fall due to a fall in expected utility
triggered off by a large reduction in employment as wages increase. A sufficient
condition for the supply effect to be positive is that £; < 1. Such an assumption is
in line with the empirical literature where the elasticity of labor demand is often
estimated to be less than unity (Hamermesh, 1993; Blanchflower and Oswald,
1994). The necessary condition for the supply effect to be positive is actually
much weaker since the right hand side of equation (3.10) is always larger than
unity.” Recall that I have previously assumed that the elasticity of labor demand
is not too small. Hence, the analysis is undertaken the assumption that the
elasticity of labor demand keaps within a band, i.e.,

1-— i <e <1,
m;
where the upper end is a sufficient condition, the necessary condition is often
weaker.

Making use of the alternative utility given in equation (2.7), the balanced
budget condition, given by equation (3.2), and imposing symmetry, that is [; =
lo =1, wy = wy = w, m; = my =m, II; =1l = Il and m = 2m, gives that
equation (3.9) and the FOC can be rewritten as

B0 = 30 |1~ e
and
Ao = [wl—(m—10)1 [%rl[_ (1-@] _ ‘”ZTH <g— (1—%)) +(1—a)%2
—G’YQTZH [(1 )+ o 51(1 Z)éimb)] —0. (3.11)

The first line in equation(3.11) is the same as in the model without supply effects,
see equation (2.9). The second line captures the supply effect. Imposing symmetry
in equation (3.6a) gives that

wl — (1 —~)mb > 0.

°In the case of Sweden v ~ 0 and
g1 < 3.

m ~ 0.7, so the necessary condition is roughly that
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Thus, from equation (3.11) it is obvious that ¢ < 1 is a sufficient condition for the
supply effect to reduce the marginal utility of a wage increase.’ The reason for
this is that a wage increase increases expected utility because employment does
not decrease too much. Thus, as long as this wage effect dominates, labor supply
will increase in the sector and thus also the unemployment and the tax rate.

An interesting question is how the wages differ between the previous model
without mobility and the present model with labor-supply effects. Equation (2.9)
is like the first line in equation (3.11), but the supply effect captured by the second
line in the latter equation is negative given the assumption above. To sort out
which wage is the higher, recall that the partial derivatives of these equations with
respect to the wage are negative from ”dynamic stability”. Thus evaluating the
present model at the optimal wage level in the model without mobility will violate
(3.11). The only way of fulfilling the equality is by reducing the wage compared
to the wage in the model without mobility. Thus, labor mobility reduces the wage
and increases employment.

The intuition for the results is straightforward; given that labor demand is not
too elastic, a wage increase in a sector raises the expected income in that sector.
To equalize the expected incomes between sectors, unemployment in that sector
has to increase. This is achieved through an increase in labor supply, which also
raises the sector-specific tax rate. Because labor mobility gives a higher marginal
cost of a wage increase, it is optimal to settle for a lower wage compared to the
case without mobility. The lower wage reduces unemployment by reducing labor
supply (and increasing labor demand). Thus, with a tax system where each sector
has to bear a fraction of their sector-specific unemployment costs, mobility creates
an incentive to settle for lower wages and thus lower unemployment.

In the model without mobility it was found that an increased benefit level, b,
had an ambiguous effect on the wage level, while an increased share of unemploy-
ment costs borne by the sector, v, reduced the wage level. To test the robustness
of these results, I repeat the previous experiments.

The comparative statics are, as before, given by

dw Awb

db A

6 Again, the necessary condition is weaker and can be written as

(L=

14—
€< +wl—(1—’y)mb

which is larger than unity, except when v = 1.
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and
dw Ay

Ay A
where Ay, < 0 from ”dynamic stability”. Thus, the signs of the comparative
statics are, as previously, are determined by the signs of A, and A,,.

Ay = —(m—1) [@ —a —a)] _ aymll <g— (1 - i)) (3.12)

(L—7)b
2wl [(1 ) (wl — (1 — ~) 77b)

5 (2wl — (1 — ’y)mb)]

Using equation (3.11) this expression can be rewritten as

= e8] e
aymll (1—7)lb
C2wi(1 —t) (wl — (1 — ~) mb)
(1 — ) wl*(1 —t)b
(wl — (1 = ~)mb)*"

1—e+

The first line in equation (3.13) captures the wage effect of an increased benefit
level in the absence of labor mobility between sectors; c.f. equation (2.11). This
effect is (as previously) ambiguous, unless labor demand is very inelastic. The first
term is always positive and captures that an increase in the benefit level raises the
value of the alternative utility which pushes the wage level. The intuition to the
second term is as before; when + is larger than zero the higher the unemployment
benefit the smaller the gain from a wage rise because the latter will trigger a larger
rise in the sector specific tax rate. This reduces the willingness to increase wages.

The second and third lines in equation (3.13) captures how the supply effect in
equation (3.11) is affected by a change in the benefit level. First, the supply effect
is magnified by an increase b, and this is captured in the second line. Second, a
change in the benefit level affects the sensitivity of labor supply w.r.t. the wage
by raising the tax rate, and by lowering the take home wage mark-up over the
unemployment benefit level. These effects are captured in the third line. From
equation (3.13) it is clear that a sufficient condition for the total supply effect to
be negative is that the elasticity of labor demand is not larger than unity. The
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necessary condition is weaker in the sense that the elasticity can be larger given
that v < 1.

Thus in the case of an increase in the benefit level, labor mobility gives an
incentive to lower the wage since labor supply and unemployment also increase
and reduce the utility gain of a wage increase. The net effect of all three lines in
equation (3.13) is ambiguous and will depend on the parameters. However if the
alternative utility is zero (w = 0), the effect will be negative if labor demand is
neither too unelastic nor too elastic.

Turning to the share of sector specific unemployment costs borne by the sector,
the wage effect of an increase in v is determined by

Aw, = —“bZH (5 - (1 - %)) (3.14)

aymll (1—7)lb

2wl [(1 ~ N =1 =) mb)]
n aymlIlb?l

2 (wl — (1 —~)mb)*’

As in the model without labor mobility, an increase in  raises the marginal
cost of a wage increase (unless labor demand is too inelastic) and thus creates an
incentive to reduce the wage level. This is captured in the first line. Introducing
mobility leads to two additional and counteracting effects. On the one hand (the
second line) an increase i y magnifies the labor supply effect from a change in the
wage. Thus, labor mobility tends to increase the marginal cost of a wage increase
due to an increase in the sector-specific tax rate and this gives an incentive to
reduce the wage. On the other hand (the third line) an increase in 7 tends to
lower the common part of the tax rate; this lowers the supply effect from a wage
increase. Thus this last effect will lower the costs of a wage increase and create
an opposite incentive. It is straightforward to show that a sufficient condition for
the net effect of the second and the third row to be negative is that

l
m

The net effect of all three rows in equation (3.14) is unambiguously negative.
An increase in v will always reduce wage pressure. The sign of A, is determined
by

sign [Ayy| = —sign {wl (wl —mb) + & (wl — (1 — ’y)mb)ﬂ < 0.

20



4. Summary

The purpose of this paper has been to analyze how wages, employment and un-
employment are affected by introducing labor mobility in a model with different
sectors. Within the same framework, I have revisited some well established results
of how wages and employment respond to changes in the unemployment benefit
level, to changes in the fraction of unemployment costs borne by each sector in
the economy and whether or not it matters if taxes are levied on employees or
employers.

The analysis is first carried out in a model without labor mobility. The unions
are assumed to be risk neutral and care only about the mark-up of take-home
wages over an alternative (reference) utility. In the economy there is only one type
of public expenditure, on unemployment benefits. All unemployed workers are
assumed to receive a fixed unemployment benefit. The cost for the unemployment
insurance is covered by an income tax which to a certain fraction, -, is determined
by the sector-specific unemployment rate.

Imposing symmetry, the analysis shows that an increased benefit level has an
ambiguous effect on the wage level, unless labor demand in the sectors is very in-
elastic. Beside the standard effect that an increase in the alternative utility raises
the wage level, the introduction of a tax system where some of the unemployment
costs are covered by each sector also creates an incentive to lower wages. This
is so because an increased benefit raises the tax rate and thus reduces the utility
gain of a wage increase. An increase in 7y gives a wage reduction as in earlier
models.

Second, it is shown that wage costs are in general higher when unemployment
costs are financed through pay-roll taxes compared to the case with income taxes.
Wage costs are neutral to income tax or pay-roll tax only if v = 0, and thus the
tax rates are treated as common constants when setting wages and employment.
This is in contrast with previous results. The reason for these results are that,
given the level of the wage cost and that v > 0, the marginal revenue of a one
percent wage increase is larger in the pay-roll tax case compared to the income
tax case.

Third, a multi sector model, illustrated for simplicity by two sectors, with
endogenous labor supply is set up. Labor is free to move between sectors and
determined by an arbitrage condition stating that expected income in both sectors
must be equal in equilibrium. Thus, sector-specific unemployment is determined
by both labor supply and employment in the sector.
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Fourth, the labor supply effects are analyzed in a symmetric version of the
model. It is shown, under reasonable assumptions, that introducing mobility
leads to a wage reduction compared to the case when there is no labor mobility.
Moreover, the ambiguous sign of the wage effect from a change in the benefit
level still holds, and so does the expected negative effect of a change in the cost
fraction, v. However, when introducing labor mobility, the wage reducing effect
of an increase in v is shown to be unambiguous.
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