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ABSTRACT
Unemployment Vouchers versus Low-Wage Subsidies
The paper examines the relative effectiveness of two policy proposals in reducing
unemployment and working poverty: unemployment vouchers and low-wage subsidies. The
unemployment vouchers are targeted exclusively at the unemployed (especially the longterm unemployed) and are provided only for a limited period of time. The low-wage subsidies,
on the other hand, are granted to all low-wage earners regardless of their employment history
and are of limitless duration. Our analysis indicates that the relative effectiveness of the two
policies depends on workers’ prospective wage growth. The more upwardly mobile workers
are (i.e. the more their wages rise with employment duration), the more effective will
unemployment vouchers be relative to low-wage subsidies. Conversely, the greater the
danger that workers come to be trapped in dead-end jobs with flat wage profiles, the more
effective will low-wage subsidies be relative to unemployment vouchers.
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UNEMPLOYMENT VOUCHERS VERSUS
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J. MICHAEL ORSZAG AND DENNIS J. SNOWER

1. Introduction
In both Europe and the United States policy makers have been
searching for new labor market measures that keep unemployment
low and avoid large disparities in income. This paper examines
two policy proposals that have this aim: (i) unemployment vouchers 1 and (ii) low-wage subsidies.2 The unemployment vouchers are
targeted exclusively at the unemployed (especially the long-term
unemployed) and are provided only for a limited period of time.
The low-wage subsidies, on the other hand, are granted to all lowwage earners regardless of their employment history and are of
limitless duration.
Naturally, the impact eﬀects of unemployment vouchers and
low-wage subsidies are quite diﬀerent. Since unemployment vouchers are targeted typically at the long-term unemployed whereas
low-wage subsidies are targeted at the low-wage employed, it may
be tempting to think that the two policies address diﬀerent government objectives, namely, that the unemployment vouchers Þght
unemployment while the low-wage subsidies combat working poverty.
This impression is misleading, however. Both policies aﬀect the
incentives to work.3 Thus both policies inßuence both unemployment and working poverty.
The unemployment vouchers are meant to reduce unemployment and inequality by stimulating the employment of those who
Date: 30 November 2001 .
1
See, for example, (Snower 1994) (Orszag and Snower 2000) (Snower 1996)
(Orszag and Snower 1998) (Orszag and Snower 1999).
2
The case for low-wage subsidies has been argued most elegantly in (Phelps
1997). See, furthermore, (Hoon and Phelps 1997)) and (Phelps 1996).
3
They also have quite diﬀerent eﬀects on the incentives to acquire human
capital; but this important topic lies beyond the scope of this paper.
1
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are currently long-term unemployed, while the low-wage subsidies
pursue these dual objectives by promoting the employment of the
working poor. Broadly speaking, the former promotes equity by
reducing unemployment, while the latter reduces unemployment
by promoting equity.4
The eﬀectiveness of the policies in stimulating employment versus alleviating poverty depends on the degree to which their incidence falls on employers versus employees. If the major inßuence
of the policies is to reduce the wages paid by employers, then they
will do more to stimulate employment than to alleviate working
poverty. On the other hand, if their major inßuence is to raise the
wages of the target group, then they will have a greater eﬀect on
mitigating working poverty than stimulating employment.5
The big question is how large these relative inßuences are. Our
analysis indicates that the relative eﬀectiveness of the two policies
depends on workers’ prospective wage growth. The more upwardly
mobile workers are (i.e. the more their wages rise with employment duration), the more eﬀective will unemployment vouchers be
relative to low-wage subsidies. Conversely, the greater the danger
that workers come to be trapped in dead-end jobs with ßat wage
proÞles, the more eﬀective will low-wage subsidies be relative to
unemployment vouchers.
The paper is organized as follows. Section 2 discusses the underlying ideas that drive the conclusions of our analysis. Section

4

Both policy approaches share some important advantages. They both are
potentially able to alleviate a wide variety of market failures that lead to excessive labor costs and thereby depress labor demand (such as the market failures
highlighted in the adverse selection, moral hazard, insider-outsider, and union
theories of labor market activity). Moreover, both are more ßexible tools for
reducing unemployment and stimulating employment than discretionary labor
market policies, such as public sector employment or discretionary subsidies
to groups of workers with particular characteristics.
5
In practice, the policies may generally be expected to aﬀect both the wages
employers pay and those employees receive, and the relative magnitudes of
these eﬀects will depend on such factors as the relative bargaining strength
of employers and employees, the elasticity of labor supply with respect to the
policies, the eﬀect of the policies on other welfare state entitlements, and the
gap between employers’ recruitment and retention rates.
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3 presents our model of labor market behavior.6 In Section 4,
we analyze people’s incentives to work. In Section 5 we solve a
speciÞc example of the model. In Section 6, we examine the eﬀectiveness of given hiring subsidies and employment vouchers in this
context. Section 7 discusses the optimal employment subsidy and
show how this depends on the tenure structure of wages. Section
8 concludes.

2. Underlying Ideas
As our analysis will show concretely, an unemployed person’s
incentive to Þnd work depends on the “penalty” for not Þnding
a job. This penalty is the diﬀerence between the present value
of becoming employed and the present value of remaining unemployed. Similarly, an employee’s incentive to put eﬀort into the
job (in order to reduce the chances of losing the job) depends on
the penalty of job loss, which is the diﬀerence between the present
value of remaining employed and the present value of becoming
unemployed.
In this context, low-wage subsidies - Þnanced through payroll
taxes on high-wage employees and through unemployment beneÞts foregone7 - has a straightforward inßuence on work incentives.
Supposing that the high-wage employees are skilled whereas the
low-wage employees are unskilled, the LWSs raise the present value
of unskilled employment and, with it, the penalty for not Þnding
and keeping an unskilled job. It also reduces the present value of
skilled employment, thereby reducing the penalty for not Þnding

6

The model draws its inspiration from a labor market model developed by
((Phelps 1994), ch. 15) which we have applied to the analysis of unemployment accounts in (Orszag and Snower 1997). Our innovations here include
the incorporation of job search, extension to more than two states to incorporate duration eﬀects of employment and unemployment, incorporation of
targetting of employment subsidies, development of the production side of the
model and analysis of policies which satisfy a government budget constraint
and/or an inequality constraint.
7
These are unemployment beneÞts that do not have to be paid for unemployed people who Þnd jobs.
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and keeping a skilled job. The overall inßuence on employment is
ambiguous.8
By contrast, unemployment vouchers - Þnanced through payroll
taxes on current employees and through the unemployment beneÞts foregone - have a diﬀerent sequence of intertemporal eﬀects.
Suppose that the vouchers are targeted at people who have previously been long-term unemployed and are received in the Þrst
few periods of employment. Then the UVs raise the present value
of long-term unemployment (that qualiÞes people for the vouchers) and of short-term employment (when the voucher payments
accrue), but, if payroll taxes rise to Þnance vouchers, this will reduce the present value of long-term employment. Thus the vouchers raise the long-term unemployed people’s penalty for not Þnding
jobs, raise the short-term employed people’s penalty for job loss,
but they may reduce the corresponding penalty for the long-term
employed people. Once again, the overall inßuence on employment
is ambiguous.9
Thus the question is not whether LWSs and UVs can always
guarantee more employment - they can’t - but under what circumstances they are eﬀective and on what their relative impact
depends. Our analysis indicates that a particularly important phenomenon in this respect is the prospective rate of wage growth.
The greater the growth rate of an individual’s real wage with
respect to job tenure, the more eﬀective UVs become relative to
LWSs. The reason is straightforward. The greater the rate of
real wage growth, the greater is the employee’s incentive to work
hard so as to avoid job loss, and the less the UVs reduce the
employee’s penalty from job loss. Consequently, for high rates of
real wage growth, the UVs will raise the hiring rates of the longterm unemployed without signiÞcantly reducing the retention rates
of the currently employed workers.
8

It depends on such factors as the relative magnitudes of skilled and unskilled employment, the wage diﬀerential between these two types of employment and the relative inßuence of job search on the probability of Þnding
unskilled versus skilled jobs.
9
It depends on such factors as the relative magnitudes of long-term and
short-term unemployment, the responsiveness of the hiring probability to
changes in job search and the responsiveness of the Þring probability to
changes in work eﬀort.
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On the other hand, the greater an individual’s real wage growth,
the smaller is the inßuence of LWSs on an individual’s incentive
to seek and keep work. The high rates of wage growth provide the
dominant incentives in these regards, making it more diﬃcult for
LWSs to play an employment-promoting role.
These considerations suggest that LWSs and UVs should not be
seen as alternatives to one another, but might fruitfully be implemented together. The LWSs could help promote the employment
of unskilled workers in dead-end jobs with ßat intertemporal wage
proÞles, whereas the UVs could encourage employment at longer
term, career jobs with the steeper proÞles.
Finally, the paper will investigate the relative strengths and
weakness of these two policies by addressing a simple question:
For any given equity-eﬃciency objective (concerning living standards, unemployment, and wage disparities), what is the optimal
dynamic structure of employment subsidies? SpeciÞcally, what is
the optimal size distribution, duration, and targeting of employment subsidies?
Addressing this question turns out to be a straightforward and
eﬀective way of evaluating the relative appropriateness of the two
approaches above. The low-wage subsidy approach is appropriate
whenever the optimal employment subsidies (for a given equityeﬃciency objective) are (i) limitless over the duration of subsequent employment, (ii) constant in magnitude across unemployment and employment durations, and (iii) targeted at all workers
receiving low wages. On the other hand, the employment voucher
approach is appropriate whenever the optimal employment subsidies are (i) limited over the duration of subsequent employment,
(ii) variable in magnitude across unemployment and employment
durations (e.g. rising with the duration of unemployment and
falling with the duration of subsequent employment), and (iii)
targeted at the unemployed and particularly the long-term unemployed.
Not surprisingly, it turns out that the question above has no
unconditional answer. The main contribution of the paper is to
identify which economic circumstances favor which policy.
The question above tends to have been ignored in the analytical
literature of labor market policies since the comparative analyses

6
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of these policies are generally undertaken in the context of static
models10 or deterministic dynamic models.11
The static models, which are typically used in policy evaluations12 are very problematic. These studies evaluate employment
policies by assessing such statistics as how many people in the
targeted group got jobs within a speciÞed period of time (typically a quarter or a year), how many of these people would have
gained employment without the policy within that period, how
many incumbent employees (outside the target group) were displaced by the targeted workers within that period, and how many
non-employed people outside the target group were left jobless
within that period even though they would have found jobs in
the absence of the policy. This framework inevitably focuses on
short-run policy eﬀects, largely ignoring the longer-run dynamic
repercussions. Although the empirical evaluations do occasionally
distinguish between short-run and long-run elasticities of labor demand, they generally do not examine the eﬀects of the policy on
the transition rates between employment and unemployment and
between high-wage and low-wage jobs, and thus they are unable
to evaluate the eﬀects of the policy once the associated lagged
adjustment processes have worked themselves out.13
On the other hand, the existing dynamic models of employment
policies, such as those used in (Millard and Mortensen 1997) and
(Hoon and Phelps 1997), have not been suﬃciently detailed to permit the analysis of the critical issues identiÞed above, namely, the
optimal size distribution, duration, and targeting of the policies. It
is these issues, we have argued that provide the acid test for judging the relative merits of unemployment vouchers and low-wage
subsidies. In addition, these models have made some strategic
simplifying assumptions (such as risk neutrality in (Millard and
10

See, for example, ((Layard, Nickell, and Jackman 1991), pp. 490-2) and
((Snower 1994)).
11
See, for example, (Millard and Mortensen 1997) using the matching model
of (Mortensen and Pissarides 1994)) and ((Hoon and Phelps 1997) using the
turnover training model in (Phelps 1994) (Hoon and Phelps 1992)).
12
See, for example, ((NERA) 1997), ((NERA) 1995), (Martin Hanblin
Research 1996), (Woodbury and Spiegelman 1987) and (Institute for Employment Studies 1994).
13
The implicationsof this problem are examined in (Orszag and Snower
2000).
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Mortensen 1997) and workers being fully insured against job loss
in (Hoon and Phelps 1997)) that are not only critical in evaluating the relative merits of unemployment vouchers and low-wage
subsidies, but are not applicable in a world where workers face imperfect capital markets and where existing job security legislation
and unemployment beneÞt system provide imperfect insurance.
To analyze policies that are meant to reduce unemployment and
working poverty, it is necessary (at bare minimum) to use models
that examine the eﬀects of these policies on people’s transitions
between employment and unemployment and between high-wage
and low-wage jobs. Much of the existing literature is based on
models that focus on one or the other of these transitions but
not both.14 This paper examines both transitions, as well as the
interaction between them.15
Furthermore, it is important to keep in mind that unemployment and working poverty become especially severe social problems only when they are concentrated on a minority of people,
trapped in these states for long durations. Thus policies addressing these problems must be analyzed through models that explicitly take account of how people’s labor market behavior depends
on their duration in various labor market states. While the existing policy literature largely ignores this important issue, this paper
represents an attempt to take some salient duration inßuences into
account.
3. The Dynamic Structure of the Model
There are many skill-types of worker in our model but workers
enter the labor market with a given skill type so we focus our attention here on the decisions of a worker in a given skill group.
Each worker of a given skill type in our model can pass through
various labor market states, as illustrated in Figure (1). All workers die (leave the labor force permanently) with probability d each
period. A worker who has been unemployed for j periods is hired
with probability hj ; otherwise, the worker will either die or be
unemployed for j + 1 periods the next period. An employee who
14

For instance, (Millard and Mortensen 1997) and (Hoon and Phelps 1997)
consider the former, but not the latter, transitions.
15
For example, high-wage jobs tend to be associated with larger retention
rates than low-wage jobs.
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Employed for
i+1 periods

Unemployed for
j+1 periods
1-h j-d

1-f i-d
Employed for
i periods

fi

Employed for
1 period

hj

Unemployed for
j periods

Unemployed for
1 period

Figure 1. The structure of the model.
has been employed for i periods faces a probability fi of becoming
unemployed, a probability d of dying and a probability 1 − fi − d
of retaining a job and becoming employed for i + 1 periods.
The resulting Þrst-order condition is

ulju = −βh0j (lju ) [V (1, e) − V (j + 1, u)]

(1)

In other words, the marginal utility of leisure must be set equal
to the discounted marginal hiring propensity (−βh0j ) times the
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penalty for not Þnding a job (V (j + 1, u) − V (1, e)). Since there is
diminishing marginal utility of leisure, the optimal level of leisure
depends inversely on the penalty for job loss.
The decision making problem of an employed worker may be
expressed along analogous lines. Let lie be the leisure of a worker
who has been employed for i < I periods and fi = fi (lie ) be that
worker’s separation rate. Let wi be the pre-tax wage and wi∗ be
the after-tax wage.
Then, since the worker makes decisions based on the after-tax
wage wi∗ , his current utility is u(wi∗ , lie ), u12 ≥ 0. Moreover, let
V (i, e) be the present value associated with being employed for
duration i, and V (1, u) be the value of becoming unemployed.
The worker’s decision making problem is to solve
V (i, e) = max[u(wi∗ , lie )
lie

+ β (fi (lie )V (1, u) + (1 − fi (lie ) − d)V (i + 1, e))]

(2)

The associated Þrst-order condition is
ulie = βfi0 (lie ) [V (i + 1, e) − V (1, u)] .

(3)

Here, the marginal utility of leisure must be set equal to the discounted marginal Þring propensity (−βfi0 ) times the penalty for
job loss (V (i + 1, e) − V (1, u)). Once again, diminishing marginal
utility of leisure implies that the optimal level of leisure depends
inversely on the penalty for job loss.
For individuals employed for I periods or unemployed for J periods, the optimization problems and Þrst order conditions are similar to the ones given above, with one exception. The exception concerns boundary conditions: unemployment spells of more than J
periods and employment spells of more than I periods are treated
together (e.g., V (I + 1, e) = V (I, e) and V (J + 1, u) = V (J, u)).
According to Eq. (1) and Eq. (3), the primary inducement
which leads workers to look for jobs and to work hard on the job
is the diﬀerence between value of being employed and unemployed.
Policies which increase this diﬀerence for both the employed and
the unemployed will stimulate employment.
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4. A Specific Analytical Example
We now consider a speciÞc example of the model above, with
linear hire and separation rate funtions:
hj (lju ) = θj (1 − a lju ) .

(4)

fi (lie ) = φi lie

(5)

(Microfoundations for these functions are provided in Appendix
D.)
These functions are reduced forms and we focus here on on the
worker’s decisions, given the parameters of the hiring and Þring
functions that are under the Þrm’s control. For these hiring and
Þring functions, let us derive the worker’s leisure decision when unemployed (lju ) and employed (lie ) . Suppose that the unemployed
and employed workers have the same instantaneous utility function,
γ
(cα l1−α )
u(c, l) =
.
(6)
γ
where c is the consumption and l is the leisure of any worker. Since
the worker is assumed to consume all his current income, c = b
for an unemployed worker (where b is the unemployment beneÞt)
and c = wi∗ for an employed worker (where wi∗ is the after-tax
wage), and bj and wi∗ are predetermined when the workers make
their leisure decisions.
Substituting the derivatives of Eq. (6) and (4) into Eq. (1), we
obtain the optimum interior choice of leisure when unemployed
as:16

lju

1
¸ (1−α)γ−1
αγ
− (1−α)γ−1
βaθj
(V (1, e) − V (j + 1, u))
=
bj
1−α

·

(7)

for 1 ≤ j < J and:
16The

hire rate in Eq. (4) must lie between 0 and 1 − d. This implies that:
¸
·
1
1
1−d
≤ lj ≤ .
1−
a
θj
a
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1
¸ (1−α)γ−1
αγ
−
βaθj
(V (1, e) − V (J, u))
lJu =
bJ (1−α)γ−1
(8)
1−α
For those employed, the Þrst order conditions Eq. (3) and our
speciÞc functional forms lead to a solution for leisure when employed of:17

·

1
¸ (1−α)γ−1
αγ
βφ
(V (i + 1, e) − V (1, u))
lie =
[wi∗ ]− (1−α)γ−1
1−α

·

(9)

for 1 ≤ i < I and:

1
¸ (1−α)γ−1
αγ
βφ
(V (I, e) − V (1, u))
[wI∗ ]− (1−α)γ−1 .
lIe =
1−α

·

(10)

These Þrst order conditions are then substituted back into the
optimal value equations and a solution for the value function is
then derived. From the value function solution, hire and Þre rates
are determined using Eqs. (4) and (5). In Appendix A, we solve
this model in closed-form (albeit with some strong parameter restrictions, but for arbitrary I and J) and we show that the solution
when the parameters of the model are duration-independent is:


V (i, e) = V̄ (e) =  h

(1 +
G0
1−G1

F2
)
1−F1

−



F0
1−F1

V (j, u) = V̄ (u) = V̄ (e) −  h

where z − 1 =

1
(1−α)γ−1

< 0,

(1−α)γ
(1−α)γ−1

−αγ
(1−α)γ−1

F0 = b
(βaθ)
F1 = β(1 − d), F2 = βθ,
∗

−αγ
(1−α)γ−1

G0 = (w )
G1 = β(1 − d).

(φβ)

17The hire rate in Eq.

£

1
1−α

(1−α)γ
(1−α)γ−1

£

z
 z−1

i

(1 +
G0
1−G1

F2
)
1−F1

−

F0
1−F1

³ £
1
¤ (1−α)γ−1
1

1
1−α

G0
1 − G1

γ

1
 z−1

i

1
1−α

³ £
1
¤ (1−α)γ−1
1
γ

¤

(11)

(12)

´
−1

1
1−α

¤

´
− 1 , and

(9) must lie between 0 and 1−d so that 0 ≤ lie ≤

1−d
φi .
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Figure 2. The eﬀect of changes in wages and φ on
the reward to work.
While this is a closed-form solution, its structure is rather complex and it is useful to consider the properties of the model with
respect to variations in parameters, before proceeding to consider
optimal duration-dependent policy. To determine such baseline
parameters, we let the period of analysis be one quarter and select
a coeﬃcient of relative risk aversion of 10, α = 0.8, β = 0.98,
φ = 0.7, a = 1.0, θ = 0.75, b = 0.4, w∗ = 1.5, d = 0.005. In this
case, the baseline unemployment rate is 8.4% with a Þre rate of
1.6% and a hire rate of 23.5%.
To evaluate the reasonableness of these parameters, we deÞne
the long term unemployed to be those unemployed for at least a
year (4 periods). As shown in Appendix B, if the transition rate
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out of unemployment is a constant h, then the steady state proportion of people who are unemployed for more than x periods is
(1 − h)x . Thus, the fraction of the unemployed who are long-term
unemployed is (1−h)4 . In Britain, roughly 36% of the unemployed
have been jobless for over a year: (1 − h)4 = 0.36, where h is deadweight (the hire rate in the absence of vouchers). This suggests
that, under our Markov assumptions, the deadweight parameter
is 0.2254 which is very close to our hire rate of 23.5%.
Furthermore, it can be shown18 that if the rate of outßow from
unemployment is h, then the mean duration of an unemployment
spell is h1 . Our separation rate is 0.016 thus corresponds to an
average job tenure of roughly ten years (this is well below the
average tenure of 15 years reported for UK men by (Burgess and
Rees December 1994)).
The eﬀects of important parameter variations are shown in Figs.
(2) - (5). Fig. (2) shows the eﬀects of simultaneous changes of
wages and φ. A higher wage clearly raises the reward to work
whereas a higher employer Þring propensity (higher φ) lowers the
reward to work; there is also some complementarity between higher
wages and less monitoring as workers are willing to trade oﬀ lower
wages for less strenuous working conditions. Fig. (??) depicts
the corresponding eﬀects of changes in φ and wages on aggregate
unemployment. A rise in wages increases the reward to work and
lowers unemployment whereas the opposite is true for an increase
in φ.
Two of the most important factors in determining the reward to
work are the discount factor and risk aversion. Fig. (4) shows that
a higher discount factor raises the reward to work. This is because,
given a proÞle of wages and beneÞts, workers who have less timepreference, see greater gains from working. Fig. (5) shows that
higher relative risk aversion increases the reward to work. Risk
averse workers attach a higher utility penalty for losing their jobs
18To see this,

observe that (1−f )x υ s0 is the number of people who have been
employed for x periods, where υs0 is the steady state number of entrants to
employment. The probability of being Þred after x periods
−
P is therefore f (1
x−1
f )x−1 . Thus, the mean duration of unemployment is: P ∞
.
x=1 xf (1 − f )
1
x
Noting that the mean duration of employment is f times ∞
x=1 (1−f ) = f −1,
we arrive at the result by diﬀerentiation.

14

J. MICHAEL ORSZAG AND DENNIS J. SNOWER

Figure 3. The eﬀect of changes in wages and
$\protect\phi$ on unemployment.
and hence the reward to work is higher in utility terms for risk
averse workers.
5. The Effects of Unemployment Vouchers and
Low-Wage Subsidies
The analytical solution from the previous section only holds
under the restrictive condition of duration-independent parameters and hence does not enable the practical analysis of durationdependent employment policy. We therefore solve our model numerically, taking into account the constraints that hire and Þre
rates must be between 0 and 1 − d. Details of the numerical procedures are in Appendix C.
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650.0

Reward to Work

600.0

550.0

500.0

450.0

0.91

0.93

0.95
Discount Factor

0.97

0.99

Figure 4. The eﬀect of changes in the discount
factor on the reward to work.
We compare the economic implications of the following two policies:
• Unemployment Vouchers: Unemployed workers, upon
receiving a job, receive a two-year voucher.
• Low-wage Subsidies: Low-skill (low-wage) workers receive a subsidy of unlimited duration.
We examine the inßuence of these two policies on two types of
workers:
• “Dead-end workers:” These workers are trapped indefinitely in low-wage (low-productivity) jobs, on account of
their irremedially low skills.
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Figure 5. Eﬀect of changes of γ on the reward to work.
• “Upwardly mobile workers”: These workers experience
are rise in their wages after a period of on-the-job experience, on account of either on-the-job training or market
power acquired within the Þrm.
As we shall see, the two policies have radically diﬀerent eﬀects
on these two groups.
5.1. Dead-End Workers. We compare a two-year voucher of
50% of the initial wage and a wage subsidy of 7.2%. Both have
equivalent eﬀects on the government budget.
Fig. (6) shows the eﬀect of the voucher on the value of employment whereas Fig. (7) shows the corresponding eﬀects with a

1.0
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Figure 6. Value of being employed with and without an unemployment voucher.
low-wage subsidy. Figs. (8) and Fig. (9) show the corresponding
eﬀects on the value of unemployment.
The direct eﬀect of the voucher is to raise the value of employment for workers and encourage workers to Þnd jobs. However,
it does so more at short durations than at long durations. At
long employment durations, the value of employment still rises
because workers who are long-term employed and become unemployed will have access to a voucher. On the other hand, the
low-wage subsidy has the same eﬀect on the value of employment
at all durations. Both the unemployment voucher and the lowwage subsidy increase the value of unemployment but the voucher
does so more because the voucher payments are front-loaded. The
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Figure 7. Value of being employed with and without an unemployment voucher.
increase in the value of unemployment is an indirect eﬀect which
reduces the incentives for workers to stay in their current jobs
which works against the direct eﬀects of unemployment vouchers
and wage subsidies in reducing unemployment.
The unemployment voucher and the low-wage subsidy have differential eﬀects on the duration distribution of employment and
unemployment. The unemployment voucher reduces the number
of long-term unemployed whereas the low-wage subsidy has a bigger eﬀect on encouraging long-term employment. In Fig. (11)
and (11), we plot the eﬀects of the unemployment voucher on the
ratio of employment after the policy to employment before the
policy. Fig. (12) and Fig. (13) are the corresponding plots for
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Figure 8. Value of being unemployed with and
without an unemployment voucher.

the low-wage subsidy. The unemployment voucher results in unemployment of 7.8% compared with a decrease in unemployment
from the baseline of 8.4%. However the low-wage subsidy is more
eﬀective, reducing the unemployment rate to 7.3%.
The reason for this diﬀerence is straightforward. As the Þgures above show, the low-wage subsidies imply that the discounted
value of remaining employed remains constant as the duration of
employment increases. By contrast, the unemployment vouchers
imply that this discounted value falls as duration increases over
the Þrst two years of employment. The lesser unemployment inßuence of the unemployment vouchers thus arises because workers
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Figure 9. Value of unemployment at diﬀerent durations with a low wage subsidy.
perceive lower values to remaining in work and therefore their separation rates rise with their duration of employment.
5.2. Upwardly Mobile Workers. The relative eﬀectiveness of
the two policies is quite diﬀerent when workers are upwardly mobile. These workers, as noted, receive a signiÞcant reward to experience some time after entering their jobs. For instance, the longterm unemployed often experience a jump in earnings after they
demonstrate their ability to work. Under these circumstances, the
above disadvantage of the unemployment voucher policy is small,
for the wage increase discourages workers from quitting their jobs
in their Þrst two years of employment.
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Figure 10. Change in employment at diﬀerent durations with an unemployment voucher.
To model this eﬀect in a simple way, we assume that an unemployed person receives a wage of 1.0 for the Þrst two years after
gaining employment, and then experiences a wage increase to 1.50.
We consider an unemployment voucher of 0.50 and a low-wage
subsidy of 0.077, which have similar budgetary impacts.
Fig. (14) shows the eﬀect of the unemployment voucher on the
value of employment whereas Fig. (15) shows the corresponding
eﬀects with a low-wage subsidy. Figs. (16) and Fig. (17) likewise
show the eﬀects on the value of unemployment.
The direct eﬀect of the voucher again is to raise the value of
employment for workers and encourage workers to Þnd jobs. However, it does so more at short durations than at long durations.
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Figure 11. Change in unemployment at diﬀerent
durations with an unemployment voucher.
Consequently, in contrast to the dead-end worker case, the discounted value of employment does not fall in the initial two years,
so that workers are encouraged to stay in work. Both the unemployment voucher and the low-wage subsidy increase the value of
unemployment but the voucher does so more because the voucher
payments are front-loaded.19 As the baseline unemployment rate
is 10.0%, the unemployment voucher reduces unemployment to
8.4%, whereas with the low-wage subsidy reduces it to 8.7%. The
19The

increase in the value of unemployment is an indirect eﬀect which
reduces the incentives for workers to stay in their current jobs which works
against the direct eﬀects of unemployment vouchers and wage subsidies in
reducing unemployment.
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Figure 12. Ratio of unemployment with/without
low wage subsidy policy at diﬀerent durations.
unemployment voucher and the low-wage subsidy again have differential eﬀects on the duration distribution of employment and
unemployment. The unemployment voucher reduces the number
of long-term unemployed, whereas the low-wage subsidy has a bigger eﬀect on encouraging long-term employment. In Fig. (18) and
(??), we plot the eﬀects on the number employed and unemployed
of a voucher. Fig. (20) and Fig. (21) are the corresponding plots
for the low-wage subsidy.
The increase in the value of unemployment is an indirect eﬀect
which reduces the incentives for workers to stay in their current
jobs which works against the direct eﬀects of unemployment vouchers and wage subsidies in reducing unemployment. The voucher
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Figure 13. Change in employment at diﬀerent durations with a low wage subsidy.
is more likely to be more eﬀective the more upwardly mobile a
worker expects to be (i.e. the more the worker expects his wage
to increase in the future).
6. Optimal Subsidy Policy
It remains to examine optimal subsidies. We focus on two optimization criteria:
• Minimization of the number of long-term unemployed (those
unemployed for more than 2 years).
• Maximization of aggregate welfare of low skill, low-wage
groups (Benthamite).
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Figure 14. Value of being employed with and
without an unemployment voucher.

The Þrst criterion will more likely tend to lead to policies which
stimulate most the welfare of the unemployed or short-term employed by providing them with incentives to Þnd jobs whereas the
second criteria seems to lead more naturally to policies which aﬀect
all workers. (We also have considered other criteria such as, for
example, maximization of the welfare of the short-term employed
(Rawlsian) or minimization of aggregate unemployment, but the
results do not diﬀer signiÞcantly from the two criteria above.)
For our optimization exercise, the government budget constraint
is that the total expenditure on employment subsidies to the target
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Figure 15. Value of employment at diﬀerent durations with a low wage subsidy.
skill group is less than or equal to its total savings on unemployment beneÞts plus the amount the government receives in payroll
taxes from other groups of workers and other budgetary sources:
ni
X
i=1

ñe (i)v(i) ≤

nj
X
j=1

(b(j)ñu (j) − bo (j)ñou (j)) + g

where ñe (i) are the number of eligible workers employed for i
periods, v(i) is the subsidy paid to them, ñu (j) are the number
of unemployed workers of duration j eligible for beneÞts, b(j) are
the unemployed beneÞts paid, ñou (j) are the number of duration j
originally eligible for beneÞts, bo (j) are the original level of beneÞts
paid, and g is the level of government spending.
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Figure 16. Value of being unemployed with and
without an unemployment voucher.

For the dead-end worker case, the optimal subsidy is shown in
Fig. (??). For the upwardly-mobile worker case, the corresponding optimal subsidy is shown in Fig. (??). Note that the optimal
subsidy for the upwardly-mobile worker is very close to an unemployment voucher, whereas the optimal subsidy for the dead-end
worker case is closer to a low-wage subsidy.20 Our results therefore suggest that the optimal policy depends tightly on the wage
prospects of the newly employed.
20The

optimal subsidy curve is actually upward sloping to incentivize workers to stay in their jobs.
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Figure 17. Value of unemployment at diﬀerent durations with a low wage subsidy.
7. Conclusion
This paper has examined the eﬀectiveness of unemployment
vouchers and low-wage subsidies. Our analysis indicates that, if
workers are upwardly mobile (i.e. they experience wages which
will increase after a period of employment), unemployment vouchers are likely to be more eﬀective than a low-wage subsidies both
in terms of maximizing welfare of the low-skill workers and also in
terms of minimizing unemployment. On the other hand, if workers
are trapped indeÞnitedly in dead-end jobs with ßat wage proÞles,
a low-wage subsidies perform better.
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Figure 18. Change in employment at diﬀerent durations with an unemployment voucher.

Appendix: A Closed Form Analysis of the Basic
Consumer Model
Substituting Eqs. (7) - (10) into the value function equations
(??) and (2), we obtain
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Figure 19. Change in unemployment at diﬀerent
durations with an unemployment voucher.

¶
(1−α)γ
βaθj
V (j, u) =
(13)
[V (1, e) − V (j + 1, u)] (1−α)γ−1
γ
1−α
+β (1 − d) V (j + 1, u) + β [V (1, e) − V (j + 1, u)] · θj ·
(14)
1
µ
¶ (1−α)γ−1
αγ
1
− (1−α)γ−1
βaθj
(1−α)γ−1
(1 − α)
[V (1, e) − V (j + 1, u)]
bj
(15)
1−α
αγ
− (1−α)γ−1

bj

µ

for j < J. Collecting terms in the V (.), Eq. (??) can be rewritten
as:
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Figure 20. Ratio of unemployment with/without
wage subsidy policy at diﬀerent durations.

(1−α)γ

V (j, u) = F0j [V (1, e) − V (j + 1, u)] (1−α)γ−1 + F1j V (j + 1, (16)
u)
(17)
+F2j [V (1, e) − V (j + 1, u)]
where:

F0j = bj

−αγ
(1−α)γ−1

(βaθj )

(1−α)γ
(1−α)γ−1

·

1
1−α

1
µ ·
¸ (1−α)γ−1
¸
¶
1
1
−1
γ 1−α
(18)

F1j = β(1 − d)

(19)
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Figure 21. Change in employment at diﬀerent durations with a wage subsidy.

(20)

F2j = βθj
Similarly, for the employed:
−αγ

V (i, e) =

(wi∗ ) (1−α)γ−1
γ

µ

(1−α)γ

βφj
1−α

¶ (1−α)γ−1

(1−α)γ

[V (i + 1, e) − V (1, u)] (1−α)γ−1
(21)

¡
¢ (1−α)γ
+β(1 − d)V (i + 1, e) − βφj (1−α)γ−1 ·
(1−α)γ
(1−α)γ−1

[V (i + 1, e) − V (1, u)]

µ

1
1−α

¶

(22)
1
(1−α)γ−1
−αγ

(wi∗ ) (1−α)γ−1
(23)
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Figure 22. Optimal duration-dependent balancedbudget payroll policy with ßat wages.
for i < I. As with Eq. (??), this can be rewritten in a manner
similar to Eq. (??):
(1−α)γ

V (i, e) = G0i [V (i + 1, e) − V (1, u)] (1−α)γ−1 + G1i V (i + 1, e) (24)

where:

G0i =

−αγ

(wi∗ ) (1−α)γ−1

(φi β)

(1−α)γ
(1−α)γ−1

·

1
1−α

1
µ ·
¸ (1−α)γ−1
¸
¶
1
1
−1
γ 1−α
(25)

G1i = β(1 − d).

(26)
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Figure 23. Optimal duration-dependent balancedbudget payroll policy with increasing wages.
For those unemployed for J periods, the equation is:
(1−α)γ

V (J, u) = F0J [V (1, e) − V (J, u)] (1−α)γ−1 + F1J V (J, u) (27)
(28)
+F2J [V (1, e) − V (J, u)]

where:

F0J = bJ

−αγ
(1−α)γ−1

(βaθJ )

(1−α)γ
(1−α)γ−1

·

1
1−α

1
µ ·
¸ (1−α)γ−1
¸
¶
1
1
−1
γ 1−α
(29)

F1J = β(1 − d)

(30)

UNEMPLOYMENT VOUCHERS VERSUS LOW-WAGE SUBSIDIES

F2J = βθJ
(31)
For those employed for I periods, the value function follows:
(1−α)γ

V (I, e) = G0I [V (I, e) − V (1, u)] (1−α)γ−1 + G1I V (I, e)

(32)

where:

G0I =

−αγ

(wI∗ ) (1−α)γ−1

(φI β)

(1−α)γ
(1−α)γ−1

·

1
1−α

1
µ ·
¸ (1−α)γ−1
¸
¶
1
1
−1
γ 1−α
(33)

(34)
G1I = β(1 − d).
Eqs. (??),(24), (27) and (32) together form a J + I system of
nonlinear equations in J + I unknowns.
Constant Coeﬃcients
We will try to solve this system in one special case of constant
parameters (e.g., F0j = F0 , F1j = F1 , F2j = F2 , G0i = G0 , G1i =
G1 ∀i, j). We deÞne:
z=

(1 − α)γ
(1 − α)γ − 1

∆i Ve = V (i, e) − V (1, u)

(35)
(36)

∆j Vu = V (1, e) − V (j, u)
(37)
Now, consider the equation for those who have been employed
for I periods:

so that:

(1 − G1 )V (I, e) = G0 [∆I Ve ]z
·

¸ z1
(1 − G1 )
V (I, e) .
∆I Ve =
G0
The individual employed I − 1 periods solves:
V (I − 1, e) = G0 [∆I Ve ]z + G1 V (I, e)
Using Eq. (39, Eq. (40) becomes:

(38)

(39)

(40)
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V (I − 1, e) = G0

·

¸
(1 − G1 )
V (I, e) + G1 V (I, e) = V (I, e) (41)
G0

Since V (I − 1, e) = V (I, e), ∆i−1 Ve = ∆i Ve and:
V (I−2, e) = G0

·

¸
(1 − G1 )
V (I, e) +G1 V (I−1, e) = V (I, e) (42)
G0

Continuing this procedure, we Þnd that V (i, e) = V (I, e) for all
i.

In a similar manner, we consider the equation for those who
have been unemployed for J periods:
(1 − F1 )V (J, u) = F0 [∆J Vu ]z + F2 ∆J Vu
(43)
Now, compare with the equation for those unemployed J − 1
periods:
V (J − 1, u) = F0 [∆J Vu ]z + F2 ∆J Vu + F1 V (J, u)
Using Eq. (43), we have:

(44)

V (J − 1, u) = (1 − F1 )V (J, u) + F1 V (J, u) = V (J, u).

(45)

V (J − 2, u) = F0 [∆J−1 Vu ]z + F2 ∆J−1 Vu + F1 V (J − 1, u)

(46)

To show that this continues to work:

but since V (J − 1, u) = V (J, u), ∆J−1 Vu = ∆J Vu and:

(47)
V (J − 2, u) = F0 [∆J Vu ]z + F2 ∆J Vu + F1 V (J, u)
which equals V (J − 1, u). We let V̄ (u) = V (j, u) and V̄ (e) =
V (i, e). We deÞne:

We have:

∆V̄ = V̄ (e) − V̄ (u)
£
¤z
(1 − F1 )V̄ (u) = F0 ∆V̄ + F2 ∆V̄

£
¤z
(1 − G1 )V̄ (e) = G0 ∆V̄
We note from Eq. (49) and Eq. (50):

(48)

(49)
(50)
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¤z
F0 £
F2
∆V̄
∆V̄ +
1 − F1
1 − F1
¤z
G0 £
V̄ (e) =
∆V̄
1 − G1
Subtracting Eq. (51) from Eq. (52), we obtain:
¸
·
£
¤z
F2
G0
F0
(1 +
∆V̄
)∆V̄ =
−
1 − F1
1 − G1 1 − F1
so that if ∆V̄ is nonzero (which is true if V̄ (u) is bounded):
¶ ·
¸
µ
£
¤z−1
G0
F0
F2
=
∆V̄
−
1+
1 − F1
1 − G1 1 − F1
21
and:
V̄ (u) =



∆V̄ =  h

(1 +
G0
1−G1

F2
)
1−F1

−

F0
1−F1

From Eq. (52), we obtain:


V̄ (e) =  h

(1 +
G0
1−G1

F2
)
1−F1

−

F0
1−F1

1
 z−1

i

z
 z−1

i

G0
1 − G1

(51)
(52)

(53)

(54)

(55)

(56)

V̄ (u) = V̄ (e) − ∆V̄ .
(57)
The case of non-constant coeﬃcients is, in general, analytically
intractable. However, one useful point comes from examining the
model with only two types of employed (e.g., I = 2). We again by
considering the equation for those who have been employed for 2
periods or more (e.g., insiders):

Hence:
21We

(1 − G1 )V (2, e) = G02 [∆2 Ve ]z .

note from Eq. (35) that:
z−1=

implying boundedness.

1
< 0,
(1 − α)γ − 1

(58)
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·

¸ z1
(1 − G1 )
∆2 Ve =
V (2, e) .
G02

(59)

The entrant employed 1 periods solves:
·
¸
¸
·
(1 − G1 )
+ G1 V (2, e)
V (1, e) = G0,1
G0,2

(60)

so that the relationship between V (1, e) and V (2, e) depends on
whether G0,2 is smaller or larger than G0,1 . We note from Eq. (25)
that G0,i is increasing in the wage; hence, if wages for entrants are
lower and all else is equal, G0,1 < G0,2 and the value for being an
insider is higher.

Appendix B: The Fraction of Long Term Unemployed
This appendix derives the fraction of long term unemployed in
a Markov model with constant transition rates. The diﬀerence
equations for unemployment:
υ t,x = (1 − h)υ t−1,x−1
have the solution υ t,x = (1 − h)x υ t−x,0 for t > x where the term
υ t−x,0 is the number of entrants to unemployment x periods ago.
The total number of unemployed υ sx of duration x in steady state
is:
∞
X
υs
(1 − h)x υ s0 = 0
h
x=0

(C.1)

where υ s0 is the number of entrants to unemployment (and the
superscript s denotes the steady state).
The number unemployed for duration greater than or equal to
y is:
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∞
∞
X
X
x s
s
(1 − h) υ 0 = υ 0
(1 − h)x+y
x=y

x=0

=

υ s0 (1

∞
X
− h)
(1 − h)x
y

(C.2)

x=0

υ s (1 − h)y
= 0
h
The ratio of Eq. (C.2) to Eq. (C.1) is (1 − h)y . This calculation
assumes duration-independent transition rates and a steady state.
Appendix C: Computational Solutions
We recall that a worker employed for I periods solves:
V (I, e) = max[u(wI∗ , lIe )
lIe

+ β (fI (lIe )V (1, u) + (1 − fI (lIe ) − d)V (I, e))]
If we Þx a value of V (I, e) − V (1, u) we then can solve for V (I, e).
Having solved for V (I, e) we then can solve for V (I − 1, e) using
Eq. (2). We proceed recursively in this manner until we have
solved for V (1, e).
An individual who is unemployed for J periods solves:
V (J, u) = max [u(bJ , lJu ) + β [hJ (lJu )V (1, e) + (1 − h1 (l1u ) − d)V (J, u)]]
lJu

(61)

which, given a Þxed value for V (1, e) − V (J, u), can be solved for
V (J, u). We then solve for V (J − 1, u) until reaching V (1, u). If
the solutions for V (1, e) − V (J, u) and V (I, e) − V (1, u) and diﬀer
from our guess, we adjust our guess for these diﬀerences using
numerical derivatives. Once the adjustments have all been made,
we are left with the correct solution.
Regarding the calculation of the steady state employment and
unemployment rates, recall that the states of the model evolve
according to:
St = TSt−1

(62)
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where T is given by Eq. (??). In steady states, St = St−1 , so:
(T − I)S̄ = 0
(63)
where S̄ is the steady state level of employment and unemployment at diﬀerent durations. Eq. (63) involves solving for the
eigenvector S̄ associated with the eigenvalue 1 of T.. We know
at least one such eigenvalue exists because the columns of T sum
to 1; in fact, for non-zero hiring and Þring probabilities, the matrix is non-decomposable so that there is only one eigenvalue of
1 ((Stewart 1993), p. 29). Eq. (63) could be solved using an
eigenvalue solver.
8. Appendix D: Microfoundations of the Hiring and
Separation Functions
This appendix provides illustrative microfoundations for the hiring and separation activities described in general terms above. The
hiring and separation activities are inßuenced by the behavior of
both the workers and the Þrms. We focus on the workers’ inßuence
in this example.
To motivate the hire rate, we consider that workers going to
interviews at a Þrm face a hire rate of ω j which is known to the
workers. Workers have a time endowment of 1 when unemployed
and obtaining an interview takes c units of time. Workers who
do one interview are hired with a probability ωj ; if they are not
hired (with probability 1 − ωj ), they may proceed to a second
interview and be hired with a probability ω j . The probability ω j
is determined by the Þrm’s proÞt-maximizing behavior, described
later.
Thus each worker’s hiring rate (the total probability of being
hired) is
hj = ω j

N−1
X
k=0

(1 − ωj )k = 1 − (1 − ω j )N

(64)

This hiring rate may now be expressed in terms of the unemployed
worker’s leisure. The worker’s total time endowment (to be split
between leisure and job search) is 1, and N interviews take δN
units of time, where δ is a positive constant. Thus, leisure when
1−l
unemployed is 1 − δN so that N = δ ju . Hence

References

41

1−lju

hj (lju ) = 1 − (1 − ω j ) δ
(65)
which is decreasing in the leisure when unemployed. A linear
approximation to Eq. (65) is:
hj (lju ) = 1 + log(1 − ω j )

(lju − 1)
δ

(66)

which can be rewritten as:

hj (lju ) = θj (1 − a lju ) .
(67)
We shall use this linear hiring function in the ensuing analysis.
Next, consider a simple, illustrative way to motivate the Þring
rate. Suppose that output per worker is given by the production
function qi = lie² , where ² is a random variable uniformly distributed between 0 and α (a positive constant), iid across workers.
Let the Þrm have a threshold level of output q̄i below which it
Þres the employee and above which it retains him. This threshold level is determined in the Þrm’s proÞt maximization problem,
considered later. Then Þring rate (probability of Þring a worker)
is f = (q̄lie /α). Thus the Þring rate can be expressed simply as
fi (lie ) = φi lie

(68)

22

where φi = q̄/α. .
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