
VATT-KESKUSTELUALOITTEITA 
VATT-DISCUSSION PAPERS 

 

 

 

 

 

 

 319 

SUBSIDIZING VS. 
EXPERIENCE 
RATING OF 
UNEMPLOYMENT 
INSURANCE IN 
UNIONIZED LABOR 
MARKETS  
 

 
Sinko Pekka  

 

Valtion taloudellinen tutkimuskeskus 
Government Institute for Economic Research 

Helsinki 2003 



Earlier versions of this paper has been presented at the FPPE Labour Economics 
Workshop in Helsinki, November 2002 and at the 59th congress of the IIPF in 
Prague, August 2003. I would like to thank my discussants Erkki Koskela and 
Peter Birch Sörensen as well as participants of the two sessions for their useful 
comments and suggestions. 

 

 

 

 

 

 

 

 

 

 

 

ISBN 951-561-475-9 

ISSN 0788-5016 

 
Valtion taloudellinen tutkimuskeskus 

Government Institute for Economic Research 

Arkadiankatu 7, 00100 Helsinki, Finland 

Email: pekka.sinko@vatt.fi 

 
 
Oy Nord Print Ab 

Helsinki, December 2003 



SINKO PEKKA: SUBSIDIZING VS. EXPERIENCE RATING OF 
UNEMPLOYMENT INSURANCE IN UNIONIZED LABOR MARKETS, Hel-
sinki, VATT, Valtion taloudellinen tutkimuskeskus, Government Institute for 
Economic Research, 2003, (C, ISSN 0788-5016, No 319). ISBN 951-561-475-9. 

Abstract:  Alternative ways to organize government subsidies to unemployment 
insurance (UI) are analyzed in a right-to-manage model where industry level un-
ions run UI funds of their own. It is shown that equilibrium unemployment is 
decreasing in the share of UI financed by the employed union members. A reduc-
tion in the proportional subsidies matched by an increase in the lump sum grant 
is shown to bring about wage moderation and improve employment. If labor 
market parties can influence the level of benefits, a subsidy scheme with a fixed 
assistance per unemployed is preferable to one covering a fixed share of the total 
UI costs. 
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Tiivistelmä: Tutkimuksessa tarkastellaan vaihtoehtoisia tapoja jakaa työttömyys-
turvan kustannukset julkisen sektorin ja työmarkkinaosapuolten kesken. Tarkas-
telukehikkona on analyyttinen työmarkkinoiden neuvottelumalli, jossa 
ammattiliitoilla on omia työttömyyskassoja. Tulosten mukaan työttömyysaste 
laskee liiton jäsenten rahoitusosuuden kasvaessa. Budjettineutraali siirtyminen 
työttömyysmenoihin sidotusta julkisesta subventiosta kassoille suunnattuun kiin-
teään tukeen lisää palkkamalttia ja parantaa työllisyyttä.  Mikäli työmarkkinaosa-
puolet voivat vaikuttaa työttömyysturvan tasoon, työttömien lukumäärään 
suhteutettu subventio on työllisyyden kannalta parempi vaihtoehto kuin koko-
naismenoihin suhteutettu subventio.       

Asiasanat: Työttömyysturva, omavastuu, palkanmuodostus 
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1 Introduction
Unemployment insurance (UI) of some type is an essential part of the labor market
policy in practically all developed countries. The broad outlines for organizing
UI are stated in the ILO convention on Employment Promotion and Protection
against Unemployment (ILO, 1988). At the same time, UI is commonly regarded
as being harmful for employment. In competitive labor markets, unemployment
benefits will generally increase the opportunity cost of leisure and hence deter labor
supply. In unionized labor markets, unemployment benefits serve to improve the
fall back position of the union members and therefore increase wages. This basic
result incorporates the assumption that unemployment benefits are entirely financed
by the government and therefore impose no direct cost on the union members. In
reality, many of the unemployment insurance schemes - though heavily subsidized
by the government - have some fraction of the costs borne by the insured employees.
This is particularly so in the ”Gent model” applied in the four Nordic countries of
Denmark, Finland, Sweden and Iceland where premiums are paid on the basis of
a voluntary membership in funds that are closely connected with trade unions (see
e.g. Holmlund, 1998).
Even in the Gent model, the government still covers a major part of the costs of

the UI. However, the exact form of government intervention is not settled. Govern-
ment can, for example, bear a predetermined share of the total costs of the scheme.
Another possibility is that government finances a fixed per head assistance for each
unemployed. Recently, a change from the former practice to the latter took place
within the Finnish earnings related UI system (Sinko, 2001a). Faced with several
alternatives, a question arises whether the type of government intervention chosen
makes any difference in terms of wages, employment and distribution of income
between the employed and unemployed workers.
In this paper we analyze the effects on wage determination and employment of

the alternative government UI subsidy schemes. The framework of the analysis is a
right-to-manage model of unionized labor markets (see e.g. Booth, 1995) where wage
negotiations take place at the industry level. Public authorities subsidize unions in
financing the UI. We consider four alternative types of government subsidy schemes:
i) UI is financed entirely by the government ii) government covers a fixed share of the
total costs iii) government pays a lump sum grant to the UI fund and iv) government
pays a fixed per head assistance for each unemployed. To allow for a part of the UI
costs to be borne by the union members, we endogenize the premium paid by the
employed union members. The actual size of members’ contribution then depends,
among others, on the unemployment rate prevailing at the industry level1.
Our approach bears affinity to that of Oswald (1982) who considers the effect

of UI benefits on monopoly union wage in ”general equilibrium” meaning that the
union fully perceives the link between taxes paid and benefits received. From our
view point, Oswald’s seminal analysis is restricted to the case where union members

1This is in line with the observations from the Finnish earnings related UI system where the
premium varies from 0.1 to 2.2 per cent of wages between the industry level funds (Kiander, 1996).
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bear the total burden of UI financing. The effects of an endogenous UI premium is
also studied by Kiander (1993) who allows for endogenous search intensity among
the unemployed members. Yet another interesting study on the topic is provided
by Holmlund and Lundborg (1999) where the decision to join the union is made
endogenous. The fact that the premium size becomes dependent on the unemploy-
ment rate makes our analysis related to the studies on "experience rating" of UI
including among others Feldstein (1978), Burdett and Wright (1989) and Fath and
Fuest (2002). Different from theirs, however, in our set up the own financial risk is
introduced on worker’s rather than employer’s side.
The study most closely related to ours is Holmlund and Lundborg (1988), that

utilizes a monopoly union framework to study the case where a part of the UI is
financed by the government. We extend their analysis by considering the right-to-
manage set up that embeds the monopoly union model as a special case. In addition,
we study the case not considered by Holmlund and Lundborg where government pays
a fixed per head subsidy for each unemployed, that is of special interest from the
Finnish view point. Different from their model we assume - perhaps more realis-
tically - that optimal premium differentiation between employed and unemployed
union members is not possible and restrict the analysis mainly to the case were the
unemployed members pay no UI premium2. We also compare the performance of
alternative subsidy schemes in equilibrium where the level of benefits is negotiated
along with wages.
We show that introduction of experience rating on the workers side makes the

wage setting curve downward sloping as the employed union members has to be
offered a compensation for the premium. In equilibrium, a ceteris paribus lower
wage rate and higher employment will prevail than in the case where unemployment
benefits are entirely financed by the government. Also, we show that the net re-
placement ratio of the unemployed workers declines with employment. In line with
Holmlund and Lundborg (1988) we find that a lump sum subsidy to the UI fund
reduces wage demands and improves employment. Whether the government subsidy
is a fixed share of the total cost or a fixed assistance per head makes no difference to
wages or employment as long as the government spending per head is equal in the
two regimes. However, it can be shown that the sensitivity of wages to improvement
in the benefits is smaller in the case of fixed per head subsidy. Also, if the wage
setting institutions can influence the level of UI benefits, the per head subsidy is
likely to induce a more moderate wage policy.
The structure of the paper is as follows. Section 2 introduces the model and

considers the case where government finances a fixed share of the total costs of UI.
In addition, a subsidy in the form of a lump sum grant is assumed to be available.
The standard model where government alone stands for the UI costs then arises as a
special case. Section 3 presents some extensions to the basic set up: we consider the
case where premium is also paid by unemployed members as well as an alternative

2In Finland, most of the UI funds exempt unemployed members from paying the premium. In
section 3.1 we briefly consider the case applying to Denmark where the premium is independent
of the labour market status.



3

subsidy regime where government pays a fixed per head assistance for each unem-
ployed. Finally, a stylized model for endogenous determination of the UI benefit
level is derived. Section 4 presents summary of the findings and some concluding
remarks. More detailed derivation of selected results is presented in the appendices
A-C.
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2 The Model
Consider the following model of labor markets: Firms demand labor based on profit
maximization taking wages as given. Individuals are either employed or unemployed
and belong to a union. Wages are determined in industry level Nash bargain between
firms (or industry level confederation) and unions. When negotiating the wage rate,
the wage setters realize that the cost of unemployment insurance has to be financed
from an industry level fund. Government subsidizes the funds by financing a fixed
share of their total outlays. The rest of the UI expenses is covered by the premiums
collected from the employed union members.

2.1 Firms

labor N is used as a single input by competitive firms according to

f (N) =
1

γ
Nγ (1)

where 0 < γ < 1 is an exogenous parameter reflecting production technology with
decreasing returns to labor input. The profit maximizing level of labor input is
determined by the problem

max
N

Π = f (N)− wN (2)

The corresponding first order condition for optimality determines the labor demand
as a function of the wage rate

N = w− (3)

where

≡ −∂ logN
∂ logw

=
1

1− γ
> 1 (4)

is the labor demand elasticity. Substituting (3) for N in (2), we can express firms’
profits as a function of the wage rate

Π =
w1−

− 1 (5)

For later use we notice that utilizing (5) we can derive a convenient expression for
the ratio of profits and the total wage bill, the profit share, as follows

Π

wN
=

1

− 1 (6)
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2.2 Individuals

As for the individuals, we assume that their the total number is M , N of which are
employed and (M −N) unemployed. All individuals are members in an industry
level worker’s union. The employed individuals supply one unit of labor each. They
are paid a wage determined in a bargain between firms and unions. Salaries are
subject to a premium paid to an industry level UI fund. Thus, the disposable
income of an employed individual is given by

ye = w − z (7)

where w is wage set by the union and z is the premium paid to the UI fund. The
size of the premium is endogenous and will depend on wages and employment as
defined below. The unemployed individuals receive an unemployment benefit and
pay no premium to the UI fund. The income of an unemployed individual is hence
given by

yu = wu (8)

where wu is unemployment benefit. For convenience, we denote the income difference
between the employed and unemployed by

∆y = ye − yu (9)

We assume throughout that∆y > 0, in other words, workers are better off than non-
workers and unemployment is hence involuntary. Noteworthy, we do not exclude the
possibility of risk aversion in the form of a concave individual utility over disposable
income. However, as long as the union is interested in disposable income - as we
assume below - allowing for individual risk aversion would not affect the results
derived.

2.3 UI Fund

Assume that unemployment benefits are financed by a industry level UI fund that
collects premiums from employed union members and receives subsidies from the
government. The budget constraint of such a fund can be written as follows

zN + g = (1− p)wu (M −N) (10)

where z is the endogenous rate of individual contribution, p is the proportional
government subsidy rate, g is the government lump sum grant for the fund and M
is the total number of union members. Solving for the contribution rate gives

z = (1− p)wu

¡
MN−1 − 1¢− gN−1 (11)

which defines the premium as a function of employment of union members. For a
given wage rate, the premium is increasing in the benefit level as well as in union
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membership and decreasing in both the proportional and lump sum government
subsidies. Differentiating with respect to the wage rate gives

∂z

∂w
= [(1− p)wuM − g]N−1w−1 > 0 (12)

Expression (12) shows that the contribution rate of employed members is increasing
in the wage rate as long as

g < (1− p)wuM (13)

i.e. the lump sum subsidy is less than the total private liabilities in the UI financing,
which we readily assume. Thus, from the employed members’ viewpoint, a positive
effect of a wage hike is partly offset by the higher contribution rate. The strength
of this effect is increasing in the union membership, M. Also notice that the effect
of a wage increase on the take home pay of an employed member is given by

dye
dw

= 1− ∂z

∂w
(14)

In what follows we make the natural assumption that the implied increase in the
premium never dominates the direct effect of a wage hike. That is, a wage hike does
not deteriorate the position of an employed worker and the right hand side of (14)
is non-negative3.

2.4 Nash Bargaining Problem

The wage rate is determined in a Nash Bargain between decentralized, industry
level unions and firm representatives. When setting the wage, the two parties take
account of the effect of wages on labor demand, profits and individual incomes. In
particular, they perceive the link from wages to unemployment and the resulting
outlays of the UI fund. The wage bargaining problem between firm and the union
can then be written as follows

max
w
(V − V0)

β (Π−Π0)
1−β

where V − V0 is the maximand of the union and Π − Π0 is the maximand of the
firms. The constraints of the problem are as defined by (3), (5), (7)-(8) and (11).
Differentiating with respect to the wage rate and setting the right hand side equal
to zero yields the first order condition for optimality

β (Π−Π0)
∂ (V − V0)

∂w
+ (1− β) (V − V0)

∂ (Π−Π0)

∂w
= 0 (15)

To define the maximands of the two parties, we assume that without a contract the
firms get no labor (N = 0). In that case, by (1) and (2), their output and profits

3This is a prerequisite for the first order condition of the wage setting problem to be feasible
and can be shown to hold as long as the government subsidy rate p is high enough, exceeding some
treshold p∗, 0 < p∗ < 1.
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are zero and their fall back position is Π0 = 0. Differentiating (5) with respect to
wage gives

∂ log (Π−Π0)

∂ logw
= − ( − 1) (16)

For a union aiming to maximize the disposable income of its members, the objective
is

V = Nye + (M −N) yu (17)

The fall back position of the union is the case where N = 0 implying V0 = Myu.
Consequently, the union Nash maximand becomes

V − V0 = N(ye − yu) (18)

Differentiating (18) with respect to the wage rate yields

∂ (V − V0)

∂w
= (ye − yu)

∂N

∂w
+N

µ
∂ye
∂w

+
∂ye
∂z

∂z

∂w

¶
(19)

Noteworthy, the effect of wages on the disposable income of the employed workers
comes from two separate channels: in addition to the direct effect there is an indirect
effect through an implied change in the premium, z. Multiplying both sides by w/N
and substituting (12) for ∂z/∂w then gives

∂ (V − V0)

∂w

w

N
= −(ye − yu) + w

¡
1− ((1− p)wuM − g)N−1w−1

¢
(20)

where is the labor demand elasticity as defined in (4). Substituting (20) and (18)
into the first order condition (15) allows us to derive a nice interpretation of the
Nash bargain optimum:

∂∆y

∂w

w

∆y
− 1− β

β
( − 1) = (21)

where we utilized (6) and the fact that ∂ logΠ
∂ logw = 1 − as implied by (5). With

β = 1 the second term in the left hand side disappears and (21) characterizes the
monopoly union wage policy: At the margin, the proportional increase in the income
difference between employed and unemployed member is equal to the proportional
loss of employment, (Booth, 1995). For the Nash bargain solution (0 < β < 1), an
additional term reflecting the relative change in profits due to a wage hike - which is
negative - must be added on the left hand side. The weight of this term is increasing
in the firms’ bargaining power measured by 1− β.
Substituting (20), (18) and (9) into (15) and multiplying by w/N we can rewrite

the first order condition as follows

β ((1− p)wuM − g)N−1 − (z +wu) ( − 1 + β) + w ( − 1) = 0 (22)

Noteworthy, w, z and N are endogenous variables to be determined below. The
formula (22) nests several simpler models as special cases. In particular, setting
p = 1 and g = z = 0 and solving for w yields

w =

µ
1 +

β

− 1
¶
wu (23)
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which (with 0 < β < 1) is the wage setting schedule of a Nash bargain model
when government fully finances the unemployment insurance, which is the stan-
dard assumption in the literature. Similarly, setting β = 1 produces the monopoly
union framework, with government either fully financing UI (p = 1) or with some
experience rating involved (p < 1).

2.5 Labor Market Equilibrium

Let us turn back to the general case where 0 < β, p < 1 and g > 0. Following
the right-to-manage approach, we assume that after the wage has been set, the
firms unilaterally determine the level employment. The industry level labor market
equilibrium is then characterized by the set of three equations (3), (11) and (22) that
determine the wage rate w, employment N and the premium paid by the employed
members, z. There are several industries in the economy, the total number of which
is normalized to unity. Then, in a symmetric equilibrium, the general wage rate and
total employment coincide with the industry level outcomes. Substituting (11) into
(22) and solving for w yields

w =
β + − 1
− 1 pwu +

(1− β) ((1− p)wuM − g)

N
(24)

which constitutes a downward sloping wage setting schedule in (N,w)-space under
the assumption (13). According to (24) the industry level optimal wage rate consists
of a ”base wage” pwu( −1+β)

−1 plus an additional term that is negatively dependent
on the employment rate N/M . Intuitively, when part of the UI is financed by the
employee’s, the optimal wage has to compensate for the premium paid to cover the
costs of the UI fund. The size of the premium is inversely related to employment
rate and so is the optimal wage. In the case where government fully finances UI
(p = 1, g = 0) the additional term disappears and the wage setting curve becomes
horizontal.
Let us first consider the case where government finances a fixed share of the total

costs of UI, i.e. 0 < p < 1 and g = 0. On the basis of (24) we can state the following
proposition:

Proposition 1 If a fixed share of costs of UI is covered by a premium paid by the
employees, the optimal wage is decreasing (increasing) in employment rate (unem-
ployment rate).

Proof. Follows directly from (24) when 0 < p < 1 and g = 0.
By comparison of (24) and (23) it can be shown that the wage setting sched-

ule allowing for an individual contribution to UI costs lies below the wage setting
schedule implied by the regime where government fully finances the UI as long as

N

M
>
(1− β) ( − 1)
( − 1 + β)

(25)
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i.e. when employment rate is not too low. Condition (25) is quite likely to hold
with plausible parameter values. For example, with β = 0.5 and = 1.5 the right
hand side is equal to 0.25. In what follows we limit the analysis to the case where
employment rate is reasonable high and (25) thus holds. Allowing for the downward
sloping labor demand curve (3), we can then conclude that introduction of own risk
into financing of UI leads to lower equilibrium wage rate and higher employment.
More formally:

Proposition 2 If a fixed share of the UI related costs is covered by a premium paid
by the employees (p < 1), wages will be lower and employment will be higher than
in the case where UI is entirely financed by the government (p = 1).

Proof. The right hand side of (24) is less than the right hand side of (23) as
long as (25) holds.

Also notice that (24) can be presented in the form

w =
βpwu

1− 1/ + (1− β) (wu + z) (26)

which nicely decomposes the Nash bargain wage into the monopoly union wage
pwu
1−1/ and ”reservation wage” (wu + z). The former is the limiting outcome as β
approaches unity reflecting a strong bargaining position of the union4. As β ap-
proaches zero, the firms are in a position to drive wages down to the reservation
level. Noteworthy, the reservation wage (wu + z) is endogenous in the model.
Recognizing that the labor demand defined by (3) is downward sloping in (N,w)-

space we can utilize (24) to determine the sign of the effects on equilibrium wages
and employment of changes in the exogenous parameters. Utilizing (11) and the
fact that dz

dα
= ∂z

∂α
+ ∂z

∂N
dN
dα
holds for any exogenous parameter α = (wu,M, p) , we

can derive the following comparative statics results (see Appendix A for the detailed
derivation)

∂w

∂M
> 0,

∂N

∂M
< 0,

∂z

∂M
> 0

∂w

∂wu
> 0,

∂N

∂wu
< 0,

∂z

∂wu
> 0 (27)

An increase in either union membership or per head benefit increases wages, reduces
employment and increases the premium paid by the employed workers. These effects
become understandable through inspection of (26): higher membership puts an
upward pressure on the premium z and therefore increases the reservation wage and
thus the optimal wage in the Nash bargain outcome. Higher wage then reduces
labor demand and employment. According to (11), the premium is then subject to
direct and indirect effect (through N) both of which tend to increase the premium.

4The wage formula along with a more detailed analysis of the monopoly union case is presented
in Sinko (2001b) (available from the author on request).
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Similar argument holds for the per head benefit wu. The results stated in (27) are
in line with the findings of Holmlund and Lundborg (1988) and (1999).
Next, differentiating (24) with respect to p yields

∂w

∂p
= wu

µ
( − 1 + β)

− 1 − (1− β)M

N

¶
> 0,

∂N

∂p
< 0 (28)

which holds conditional on (25). Higher public share of the UI costs increases wages
and reduces employment given that employment rate is reasonably high.
As for the premium z, public share of UI expenses has a negative direct effect as

reflected in (11). However, an indirect effect of opposite sign arises due to the adverse
effect of higher p on employment. The overall effect is thus a priori ambiguous. More
detailed inspection reveals that (see Appendix B for details)

∂z

∂p
R 0

⇐⇒
−∂N
∂p

p

N
R p

1− p

µ
1− N

M

¶
(29)

In other words, higher public share reduces the premium if employment is not too
elastic with respect changes in the public share.
Finally, let us define the net replacement ratio of the unemployed as the ra-

tio between the disposable income of those unemployed and those employed ρn ≡
wu/ (w − z) . Utilizing (11) and (24) we can then derive the following expression

ρn =

∙
βp+ − 1
− 1 − (1− p)βM

N

¸−1
(30)

which shows that the net replacement ratio is declining with employment in equi-
librium. This is in contrast to the standard case where unemployment benefits are
financed entirely by the government. In that case, the Nash bargaining approach
delivers a constant net replacement ratio as can be easily derived from (23).

Proposition 3 If a fixed share of costs of UI is covered by a premium paid by the
employees (p < 1), the net replacement ratio implied by the optimal wage policy is
declining with employment.

Proof. Follows from differentiating (30) with respect to employment.
The mechanism behind this result is that higher employment reduces the pre-

mium paid by the employed members and therefore increases their take home pay
although the wage rate drops as suggested by (24). Noteworthy, proposition 3 sug-
gests that improvement in employment tends to increase income difference between
workers and non-workers. Increased unemployment correspondingly serves to reduce
income inequality in the model.
Utilizing proposition 3 and the results derived above in (27) and (28) we can

derive the following comparative statics effects on the replacement ratio

dρn
dwu

> 0,
dρn
dM

> 0 (31)
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The per head benefit wu affects net replacement ratio only indirectly, through em-
ployment. Higher benefit reduces employment and therefore increases net replace-
ment ratio. According to (30), union membership affects net replacement ratio both
directly and indirectly through employment. For given employment, higher mem-
bership reduces the take home pay w − z and therefore increases ρn. This effect is
then fortified by the induced drop in employment. As for the proportional subsidy
parameter, things are a little more complicated. For given level of employment,
an increase in the proportional subsidy reduces net replacement ratio. The implied
drop in employment then causes an opposite effect and the sign of the overall effect
of the proportional subsidy on net replacement ratio remains ambiguous

dρn
dp

R 0 (32)

So far we have assumed that government finances a fixed share of unemployment
expenditures. Let us now briefly consider the effects of a lump sum (annual) subsidy
g > 0 paid for the UI fund on top of the proportional subsidy. Differentiating (24)
shows that

∂w

∂g
< 0,

∂N

∂g
> 0,

∂z

∂g
< 0 (33)

in other words, marginal increase in the lump sum subsidy brings about wage mod-
eration and improves employment. The lump sum subsidy has a negative direct
effect on the premium, which is further fortified by the induced improvement in
employment. Intuitively, at a given wage (and employment) an increase in the lump
sum subsidy serves to reduce the premium which in turn lowers the reservation
wage as reflected in (26) and triggers wage moderation. Lower wages then improve
employment which further reduces the premium 5.
Result (33) suggests that government can "buy" wage moderation and improve

employment by providing the UI funds with lump sum subsidies. This would of
course be costly and necessitate either tax increases or cuts in other public spending.
However, as the results in (28) suggest, proportional subsidies tied to unemployment
spending of the funds are likely to be harmful for employment and would therefore
be a natural candidate for the retrenchments. This reasoning leads to the following
proposition:

Proposition 4 A budget neutral switch where subsidies proportional to UI spending
are reduced and lump sum subsidies correspondingly increased, will reduce wages and
improve employment in the model.
Proof. Follows from results (28) and (33).

5Holmlund and Lundborg (1988) also derive a negative relationship between a lump sum UI
subsidy and the wage rate. Their result is nevertheless based on different reasoning and necessitates
risk aversion from the union’s side.
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3 Extensions

3.1 Premium Collected from the Unemployed

In above we assumed that UI premium was only paid by the employed workers,
which is the case e.g. in Finland. Let us now consider the case more close to the
Danish system, where the size of the premium is independent from employment
status. In this case the UI fund’s budget becomes

zM = (1− p)wu (M −N)− g (34)

Following the procedure similar to that in section 2.4 it is straightforward to show
that the wage equation now reduces to (23) and the wage moderation effect disap-
pears. Intuitively, introduction of own financial risk at rate (1−p) on both employed
and unemployed members leaves the marginal effect of a wage hike on the income
difference unchanged. Therefore, the effectiveness of wages in improving the in-
come of the employed relative to the unemployed is not reduced and wages are not
affected6.

3.2 Fixed per Head Assistance

Next consider an alternative financial scheme where the government - instead of
covering a fixed share of the total costs - pays a fixed per head assistance b for each
unemployed member 7. In this case the UI fund’s budget constraint becomes

zN = (wu − b) (M −N) (35)

Solving for z and differentiating with respect to the wage rate the implies

∂z

∂w
= (wu − b)MN−1w−1 (36)

The wage setting problem is as before except for determination of the premium given
by (35) that now enters the union maximand in (20). In this case the wage equation
becomes (see Appendix B for detailed derivation)

w =
(z + wu) ( − 1 + β)− β (wu − b)MN−1

( − 1) (37)

and the the equilibrium is determined by the set of three equations (3), (35) and
(37). Substituting (35) into the wage equation (37) to get

w =
b ( − 1 + β)

( − 1) + (wu − b) (1− β)MN−1 (38)

6I thank Peter Birch Sörensen for directing my attention to the "Danish case".
7This corresponds closely to the current Finnish system, where government covers an amount

equal to the basic unemployment assistance of each unemployment benefit paid out by the funds.



14

which defines a downward sloping wage setting curve in (N,w)-space. Similar to
section 2.5 above, we can differentiate (38) and utilize (3) and (35) to derive compar-
ative statics results concerning the effects of the key parameters on the equilibrium
values of wages, employment and the premium. As for the union membership M
and the benefit level wu the effects are qualitatively similar to those derived in (27)
above. As for the per head subsidy b we get

∂w

∂b
> 0,

∂N

∂b
< 0 (39)

which holds conditional on (25). Similar to (29) the effect of increased subsidy on
the premium is ambiguous:

dz

db
= − ¡MN−1 − 1¢− (wu − b)MN−2dN

db
R 0 (40)

Noteworthy, imposing b = pwu in (38) makes it identical to (24) with the conse-
quence that equilibrium wage and employment will be equal under the two regimes.
Intuitively, if the government assistance per head were designed to make up share
p of the total benefit, it would be equivalent to government covering share p of the
total outlays of the UI fund. However, the sensitivity of wages to the level of UI
benefits in the two regimes differ. In the Appendix B we show thatµ

∂w

∂wu

wu

w

¶
b

<

µ
∂w

∂wu

wu

w

¶
p

(41)

i.e. that the elasticity of wage with respect to UI benefits is smaller in the ”b -
regime” than in the ”p -regime” for given wages and employment. This finding is
conditional on employment rate being high enough (see Appendix B for details) and
can be summarized by the following proposition:

Proposition 5 A switch to an UI subsidy regime with government paying the fund
a fixed assistance per unemployed member makes wages less sensitive to increases in
the UI benefit level.

Proof. see Appendix B.

The result can be interpreted with the help of formula (26): Under the "p -
regime" with government covering share p of the total costs, a mandatory improve-
ment in the benefit level wu puts an upward pressure on wages through both the
monopoly union wage and the reservation wage. In the "b -regime" with govern-
ment paying the fund a fixed assistance per unemployed member, only the latter
channel is active. This is so because improvement in the benefit level wu implies
no income transfer from the government to the labor market parties unless the per
head assistance b is simultaneously increased.
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3.3 Endogenous Determination of the Benefit Level

In above, the level of unemployment benefit wu was taken as an exogenous param-
eter. In this section we relax this assumption and derive an equilibrium where the
benefit level is endogenously determined. For that purpose we now assume that
the level of UI benefits is decided in a Nash bargain between the workers’ and the
firms’ representatives simultaneously with the wages8. The bargaining problem then
becomes

max
w,wu

Ω = (V − V0)
β (Π−Π0)

1−β (42)

With the notion that the unemployment benefit affects the disposable income of the
unemployed directly and the disposable income of the employed indirectly through
the premium, it is straightforward to derive the following first order condition for
the optimal benefit level

N

µ
dye
dz

dz

dwu
+

dyu
dwu

¶
= 0 (43)

Intuitively, the benefit level is chosen so as to equalize the marginal benefit accruing
to the unemployedmembers with marginal loss caused among the employedmembers
due to higher premiums. With constant marginal utility of income, the condition is
dictated by the term dz

dwu
that reflects magnitude of the negative effect on the take

home pay of the employed. Substituting for the formulas of the relevant derivatives
into (43) then yields the condition

(1− p)
¡
MN−1 − 1¢ = 1 (44)

which can be explicitly solved for employment. Combining (44) with equations
(3), (11) and (24) we can then solve the model equilibrium with wu endogenously
determined. This yields

w =

µ
1− p

2− p
M

¶−1

z = wu =
1

2 (1− β) + pβ
−1

w

N =
1− p

2− p
M (45)

where we have assumed g = 0 for simplicity. Noteworthy, equilibrium wage is in-
creasing in the government subsidy rate p. Equilibrium employment is correspond-
ingly decreasing in p and increasing in the union membershipM. In particular, faced
with an increase in the membership, wages and employment are adjusted so as to
keep the employment rate constant.

8This set up should be understood as a stylised descpriction of a situation where wage setting
institutions has influence on UI benefits as well as on the wages. It may be more realistic to think
about relatively centralised, economy wide wage setting institutions here.
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Next, derive the same formulas assuming that instead of covering a fixed share
of the total outlays of the fund, government provides a fixed assistance b per each
unemployed member, as described in section 3.2 above. Following a procedure sim-
ilar to that above yields the following equilibrium values for wages, the premium,
unemployment benefit and employment:

w =

µ
1

2
M

¶−1/
z =

( − 1) (w − b)− bβ

2 (1− β) ( − 1)
wu = z + b

N =
1

2
M (46)

Noteworthy, the equilibrium wage rate is independent of the subsidy b and employ-
ment is higher than in the case where proportional subsidy p was assumed. These
findings can be summarized by the following proposition:

Proposition 6 If the level of unemployment benefits are negotiated simultaneously
with the wages, a fixed government subsidy per unemployed leads to lower wages and
higher employment than a subsidy that is proportional to unemployment outlays of
the UI fund.

Proof. Follows from comparison of (45) and (46).
Intuitively, under the subsidy regime with per head assistance b, the marginal

cost of an infinitesimal increase in the unemployment benefit accruing to labor mar-
ket parties at a given level of employment is higher. This is because government
subsidies are only increased to the extent that unemployment increases. In the
regime where government covers a fixed share p of the total outlays, the subsidies
reduce the marginal cost of higher benefits even for a given level of employment.
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4 Concluding Remarks
We have analyzed alternative ways to organize the government subsidies for unem-
ployment insurance in a right-to-manage model of unionized labor markets where
wage negotiations take place at the industry level. We considered four alternative
types of government subsidy schemes: i) UI is financed entirely by the government
ii) government covers a fixed share of the total costs iii) government pays a lump
sum grant to the UI fund and iv) government pays a fixed per head assistance for
each unemployed. Employed union members pay an endogenous premium to cover
the private share of the UI costs. The size of the premium depends, among others,
on the unemployment rate prevailing at the industry level.
We showed that introduction of "experience rating" on the workers side in the

financing of the UI makes the wage setting curve downward sloping as the employed
union members has to be offered a compensation for the premium they pay. If a part
of the unemployment benefits is financed by the employed union members, a ceteris
paribus lower wage rate and higher employment will prevail than in the case where
unemployment benefits are entirely financed by the government. Also, we show that
the net replacement ratio becomes negatively dependent on the employment.
In our set up, a lump sum subsidy to the UI fund serves to reduce wage de-

mands and improves employment. Therefore, a budget neutral switch that reduces
the proportional subsidy rate and correspondingly increases the lump sum grant is
suggested to bring about wage moderation and to reduce unemployment.
Whether government subsidy is a fixed share of the total UI costs or a fixed

assistance per head makes no difference to wages or employment as long as the
government spending per head is equal in the two regimes. However, it can be
shown that the sensitivity of wages to improvement in the benefits is smaller in the
case of fixed per head subsidy. Also, if wage setting institutions can influence the
level of UI benefits, the per head subsidy is likely to induce a more moderate wage
policy.
As for the policy implications, our analysis suggests that the "Gent model" with

some part of the UI costs borne by the union members has potential to improve
employment in unionized labor markets. The model also gives some support for
the recent reform in the Finnish earnings related UI system: when measured by
employment performance, granting a fixed per head assistance for each unemployed
union member seems to do better - under certain circumstances - than covering
a fixed share of the total UI costs . At the same time, the importance of the
premium differentiation between employed and unemployed members is stressed: in
the "Danish model" where premium is independent of the labor market status, the
wage moderation effect does not arise.
Finally, it should be noted that the modeling framework used is insufficient to

deal with some important aspects of UI. In particular, we do not explicitly allow for
income uncertainty and risk aversion that for one hand form the basic justification
for UI to emerge. Therefore, we have deliberately focused solely on the differences
of alternative financial arrangements of UI while keeping the framework as simple as
possible. We believe that as far as wage and employment outcomes are concerned,
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most of the results derived are not qualitatively sensitive to allowing for example risk
aversion in the union objective. However, assessing the welfare or efficiency aspects
of different UI related policies would certainly call for a more versatile framework.
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A Second Order Condition
Differentiating the left hand side of (22) with respect to wage rate yields

β ((1− p)wuM − g)N−2∂N
∂w
− ( − 1) + ( − 1 + β)

∂z

∂w
(47)

Substituting (12) for ∂z
∂w and utilizing ≡ −∂N

∂w
w
N we can rewrite (47) as

( − 1) £ (1− β) ((1− p)wuM − g)w−1N−1 − 1¤ (48)

which is negative iff

g > Mwu (1− p)− Nw

(1− β)
(49)

We have already assumed in connection to (12) that g < Mwu (1− p) .Consequently,
we restrict the analysis to the range of parameter values such that

Mwu (1− p)− Nw

(1− β)
< g < (1− p)Mwu (50)

B Derivation of Results (27)-(29)
Substitute (3) for N and rearrange (24) (under g = 0) to get

w − (1− p) (1− β)wuMw − p ( − 1 + β)

− 1 wu = 0

⇐⇒
Θ (w;α) = 0 (51)

which implicitly defines the equilibrium wage rate as a function of the exogenous
parameters α = (wu,M, p). Differentiating with respect to w then yields

∂Θ (w;α)

∂w
= 1− (1− β) (1− p)wuMN−1 w−1

= 1− (1− β)
∂z

∂w
> 0 (52)

where the inequality follows from ∂z
∂w

< 1 implied by (14). Then we have

∂Θ (w;α)

∂M
= − (1− p) (1− β)wuw < 0 (53)

∂Θ (w;α)

∂wu

= − (1− p) (1− β)MN−1 − p ( − 1 + β)

− 1 < 0 (54)

∂Θ (w;α)

∂p
= wu

∙
(1− β)MN−1 − (β + − 1)

− 1
¸
< 0

⇐⇒
N

M
>

(1− β) ( − 1)
β + − 1 (55)
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Applying the implicit rule then yields ∂w
∂M > 0, ∂w

∂wu
> 0 and ∂w

∂p > 0. Utilizing (3) we
have consequently ∂N

∂M
< 0, ∂N

∂wu
< 0 and ∂N

∂p
< 0. Then noticing that dz

dα
= ∂z

∂α
+ ∂z

∂N
dN
dα

holds for any α = (wu,M, p) allows us to derive

dz

dwu
= (1− p)

∙¡
MN−1 − 1¢− wuMN−2 ∂N

∂wu

¸
> 0 (56)

dz

dM
= (1− p)wuN

−1
µ
1−MN−2 ∂N

∂M

¶
> 0 (57)

dz

dp
= −wu

∙
MN−1 − 1 + (1− p)MN−2∂N

∂p

¸
R 0 (58)

As for the proportional subsidy p we get similarly

dz

dp
= −wu

∙
MN−1 − 1 + (1− p)MN−2∂N

∂p

¸
R 0

⇐⇒
∂N

∂p

p

N
Q − p

1− p

µ
1− N

M

¶
where the second line implies condition (29) and follows from multiplying the first
line by p

N
and some manipulation.

C Fixed per Head Assistance

The wage bargaining problem is as before with the exception that (36) now enters
the derivative of the union maximand in (20). Substituting this into the first order
condition (15) and solving for the wage rate then gives

w =
(z + wu) ( − 1 + β)− β (wu − b)MN−1

( − 1)
which is (37). The equilibrium is then determined by (3), (35) and (37). Substituting
(35) into (37) gives

w =
b ( − 1 + β)

( − 1) + (wu − b) (1− β)MN−1

which is (38) and constitutes a downward sloping wage setting curve in (N,w)-space
with

lim
N→∞

w =
b ( − 1 + β)

( − 1) (59)

Compare the wage level with that of case p = 1, g = z = 0 defined by (23). Setting
the two equal and solving for the employment rate yields

N

M
=
(1− β) ( − 1)

β + − 1 (60)
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So, if N
M > (1−β)( −1)

β+ −1 , the "b -regime" leads to lower wage than the standard model
with government financing UI entirely. Next, derive some comparative static results
by differentiating the wage setting curve

∂w

∂M
= (wu − b) (1− β)N−1 > 0,

∂N

∂M
< 0 (61)

∂w

∂wu
= (1− β)MN−1 > 0,

∂N

∂wu
< 0 (62)

∂w

∂b
=

( − 1 + β)

( − 1) − (1− β)MN−1 > 0,
∂N

∂b
< 0

⇐⇒
N

M
>

(1− β) ( − 1)
β + − 1 (63)

Then utilize z = (wu − b) (MN−1 − 1) to derive
dz

dM
= (wu − b)N−1 − (wu − b)MN−2 ∂N

∂M
> 0 (64)

dz

dwu

=
¡
MN−1 − 1¢− (wu − b)MN−2 ∂N

∂wu

> 0 (65)

dz

db
= − ¡MN−1 − 1¢− (wu − b)MN−2∂N

∂b
R 0 (66)

Differentiating equilibrium wage w with respect to wu yields

∂w

∂wu
= (1− β)MN−1 − (1− β)wuMN−2 ∂N

∂wu

= (1− β)MN−1
µ
1 +

∂w

∂wu

wu

w

¶
(67)

which implies µ
∂w

∂wu

wu

w

¶
b

=

∙
wN

(1− β)Mwu

−
¸−1

which is the elasticity of wages with respect to level of unemployment benefits under
the regime with fixed per head assistance. Applying similar procedure to (24) allows
us to derive the corresponding elasticity in the case where government covers a fixed
share of the UI related costs ( 0 < p < 1, g = 0 ) as followsµ

∂w

∂wu

wu

w

¶
p

= wu
p ( − 1)−1 (β + − 1) +MN−1 (1− p) (1− β)

w −MN−1 wu (1− p) (1− β)

It takes some manipulation to show that for the case b = pwuµ
∂w

∂wu

wu

w

¶
p

>

µ
∂w

∂wu

wu

w

¶
b⇔

N

M
>

(1− β) ( − 1)
( − 1 + β)

+
(1− β) wu

w
(68)
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i.e. the elasticity of wages with respect to unemployment benefits is higher in the
regime where government covers a fixed share of the total costs, given that em-
ployment rate is high enough. Notice that we have already assumed in (25) that
N
M > (1−β)( −1)

( −1+β) . The condition (68) is somewhat stricter, but is likely to hold under
plausible values of parameters such as β = 0.5, = 1.5 and wu/w = 0.5.
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