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ABSTRACT

This paper makes three primary contributions. First, we demonstrate the usefulness of general

equilibrium models as tools with which to draw policy implications for policies implemented in

practice only as small-scale social experiments. Second, we illustrate the usefulness of social
experiments as a tool to evaluate equilibrium models. In particular, we calibrate our model using
only data on an experimental control group and from general data sets, and then use it to predict (in
partial equilibrium) the outcomes experienced by an experimental treatment group. We find that it
predicts these outcomes remarkably well. Third, we apply our methodology to the evaluation of the
Canadian Self-Sufficiency Project (SSP), a policy providing generous financial incentives for
Income Assistance (IA) recipients to obtain stable employment. This policy is similar to many other
policies designed to "make work pay" currently under debate or in place in the US, the UK and
elsewhere. Our results reveal several important feedback effects associated with the SSP policy;
taken together, these feedback effects reverse the cost-benefit conclusions implied by the partial

equilibrium experimental evaluation.
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1 Introduction

Many potential policies have been evaluated using social experiments, where small subsets
of the population are randomly assigned to treatment and control groups, the treatment
group is subjected to the potential policy reform and the difference in outcomes between
the groups provides an estimate of the mean impact of the policy. The resulting treatment
effects literature provides useful estimates of the effect of treatment on those individuals
participating in the program within an experiment, where typically a small number of in-
dividuals are affected by the policy. However, such estimates may be of limited usefulness
if the policy evaluated in the experiment is implemented in general. A growing body of re-
search indicates that a policy may have very different implications when it is implemented
for the general population than when it is implemented on only a small number of partici-

pants for evaluation purposes.

As outlined in Calmfors (1994) and elsewhere, such general equilibrium effects of pro-
grams represent a critical component of social cost-benefit analysis. Consider two examples
of such effects. First, programs may have indirect effects on both participants and non-
participants by changing the equilibrium of the labor market. These effects violate the
“stable unit treatment value assumption” (SUTVA) invoked to justify partial equilibrium
analysis. Heckman, Lochner, and Taber (1998) consider increasing subsidies to college tu-
ition and find that the resulting increase in the number of individuals who attend college
has the effect of increasing the supply of college graduates and reducing their wages. In
this case, the effect of the tuition policy depends on the number of college graduates in the

labor market.

Second, programs may directly affect those who are not treated within the program. As

discussed by Heckman and Smith (1998), the standard treatment effects literature assumes



that the outcomes for individuals not treated by the program within an experiment are the
same as the outcomes non-participants would experience if the program were implemented
more widely. This need not be the case. For example, consider the US Unemployment
Insurance Bonus experiments, where individuals starting a spell of unemployment were
offered a cash payment if they obtained employment within a limited time period. Davidson
and Woodbury (1993) estimate the displacement effects of the bonus program that would
result from changes in the search behavior of all workers in the labor market. In particular,
the bonus increases the gain to employment for workers eligible to receive it, resulting
in increased search effort and employment. Some of the increase in employment will be
in jobs that would otherwise have been held by workers not eligible for the bonus. This

displacement directly affects a subset of the labor force not treated within the program.

Existing studies, such as those mentioned above, indicate that the equilibrium effects of
large-scale policies may be substantial. With regard to the college tuition subsidies studied
by Heckman, Lochner and Taber (1998), they estimate that the general equilibrium effects
on enrollment rates are 10 times smaller than those obtained from a partial equilibrium
analysis. Davidson and Woodbury (1993) estimate that the displacement of Ul-ineligible
workers offsets 30-60 percent of the gross employment effect of the bonus program. This has
a strong effect on the estimated net impact of the program from society’s point of view. In
recent work, Blundell, Costa Dias, and Meghir (2003) consider the long-run effects of a large-
scale wage subsidy policy for low-skill workers. They find that the general equilibrium effects
of the policy on unemployment are opposite in sign to the predictions of a partial equilibrium
analysis. Overall, the literature shows that general equilibrium program evaluations can lead

to very different conclusions regarding the cost-benefit performance of labor market policies.

Studying the potential general equilibrium effects that may result from implementing a

small-scale social experiment as a large-scale policy is difficult without the use of an equi-



librium model. However, the degree of confidence that can be placed in policy experiments
generated within a model depends to a large extent on how well the model captures the

behavior of the individuals affected by the policy.

The goal of our paper is to combine the advantages of the literature that attempts to
evaluate potential policies through social experiments with the literature that evaluates
potential policies through model experiments. We construct a dynamic, equilibrium model
that is well-suited for conducting labor market policy experiments and we use the model as
a tool for evaluating social programs. Our model is based on the search model of Davidson
and Woodbury (1993). Within the model, the amount of time required to find a job can be
reduced by increased search effort on the part of the worker. Once workers and firms meet,
they bargain over wages in an environment where wages reflect the value of the match and
the value of the outside options faced by both parties. This framework is ideally suited
for many equilibrium program evaluations, as it explicitly considers the effect of changes in
financial incentives introduced by social programs on the intensity with which individuals
search for jobs and on the process by which wages are determined in the labor market.
In addition to the matching and wage determination process, our model incorporates key
features of the Income Assistance (IA) and Unemployment Insurance (UI) programs, both of
which constitute important aspects of the economic context and are likely to have important

feedback effects on the labor market.

We demonstrate the usefulness of social experiments as tools to evaluate equilibrium
models. In this respect, our paper serves as an analogue to work by Lalonde (1986) and
others, where experiments are used as a benchmark against which to assess the performance
of partial equilibrium non-experimental estimators.! In particular, we test our model by

examining its ability to match the observed behavior of the experimental treatment group

!See, e.g., Smith and Todd (2004) for a summary of this literature.



when calibrated using only the experimental control group (and external data).

In general, calibrated models are tested by examining the extent to which they can
replicate features of the economy. Our exercise is more stringent in the sense that the
model must also be able to match the behavior observed in the data following a policy
change without exploiting the variation introduced by the policy change itself. We are able
to replicate the outcomes produced by a social experiment without using the data from
the experimental treatment group. The ability of the model to do so greatly increases
our confidence in the results from our general equilibrium program evaluation. In parallel
work, Todd and Wolpin (2003) use the data from the experimental evaluation of Mexico’s
PROGRESA program to test a partial equilibrium, structural, dynamic model of fertility
and child schooling using a similar approach. Their model does a good job of matching the

experimental impacts from PROGRESA.

We apply our methodology to the equilibrium evaluation of the Canadian Self-Sufficiency
Project (SSP), a policy designed to provide incentives for individuals on income assistance to
leave the system for full-time employment.? Similar, but less generous, income supplement
programs have been studied in the United States; see Auspos, Miller, and Hunter (2000) on
the Minnesota Family Investment Program and Bos, Huston, Granger, Duncan, Brock, and
McLoyd (1999) on the Wisconsin New Hope program. Bloom and Michalopoulos (2001)
provide an overview of the experimental literature and compare these programs to other
approaches. These programs, along with policies such as the Earned Income Tax Credit
(EITC) in the US and the Working Families Tax Credit (WFTC) in the UK, aim to “make
work pay” by subsidizing low-wage work.

The SSP provides financial incentives by offering a temporary earnings supplement to

2A growing literature looks at various aspects of the Self-Sufficiency Project. See, e.g., Card and Hyslop
(2002), Ferrall (2000) and Kamionka and Lacroix (2002).



single parents on IA.? Individuals must remain on IA twelve months to become eligible
for the earnings supplement; once they do, they receive a supplement if they obtain full-
time employment (at least 30 hours per week) and leave IA within the following twelve
months. The supplement equals half the difference between the individual’s earnings and a

province-specific cutoff level in each month.

Our model incorporates the main features of the SSP. In particular, the model allows
for time limits in determining eligibility for receipt of the supplement, consistent with the
one-year time limit in the experiment, allows individuals to receive the earnings supplement
for up to three years while employed, and allows the earnings supplement to depend on the
wages received by eligible recipients. The full-time work requirement is the sole omission,
due to the fact that our model does not include the hours choice. In addition, our model
incorporates the time limitations on entry and exit in the Canadian unemployment insur-
ance? program and captures the interactions between IA, UI and the minimum wage in the

labor market.

After constructing the model, we adopt the following strategy. First, we calibrate the
equilibrium model in the absence of the program using publicly available, non-experimental
data and data on the experimental control group. The parameters calibrated in the first
stage include the discount rate, search friction parameters, and exogenous job separation
rates: parameters that are, in theory, invariant to changes in the income assistance program.

Using the calibrated model, we simulate a model control group.

Second, we simulate the SSP experiment within our calibrated model using the param-

3In Canada, IA provides mean-tested transfers to persons of working age that do not depend on past
earnings or employment but do depend on family size and composition. Canada also has an unemployment
insurance system (similar to that in the US but more generous) that pays benefits that depend on past
earnings and employment (but not on family size or composition) to workers with sufficient past employment.
Unemployment insurance is the more generous program, so a worker eligible for both will collect that first
until his or her eligibility runs out, and then switch to TA.

4The Canadian U program is presently called Employment Insurance; we use the standard international
term here for clarity.



eters obtained in the first stage. A simulated treatment group is constructed by imposing

the Self-Sufficiency Project in partial equilibrium.

Third, we compare the impacts from the simulated treatment and control groups to
those from the SSP social experiment, in order to determine how well our model replicates
the observed treatment effects. The results from this exercise lend strong support to our
parsimonious model, as the simulated treatment group outcomes match the experimental
data quite closely. In particular, the IA-to-work transition rates for the simulated treatment
group during the 36 months following random assignment are virtually the same as those
observed in the experimental data. We are also able to match the delayed exit effects of a

second randomized experiment that offered SSP to new IA recipients.

Fourth, we re-calibrate the model using data on the low-skill population as a whole, and
simulate the equilibrium effects that result from introducing the SSP as a general policy for
all TA recipients, not just single mothers. Our model allows us to quantify the displacement,
wage and delayed exit effects of the SSP and provides a more complete picture of the
potential implications of implementing the SSP as policy than does the partial equilibrium

experimental evaluation.

Four main results emerge from the equilibrium program evaluation. First, introducing
an earnings supplement to the income assistance program has implications for unemployed
workers, as the increase in employment for A recipients coincides with a decrease in re-
employment rates for those individuals receiving Ul benefits. As a result, the overall em-
ployment level does not change after the introduction of the policy. Second, although the
introduction of an earnings supplement increases the rate of exits to employment from IA,
it does so at lower equilibrium wages, as workers are willing to accept lower starting wages
S0 as to benefit from the supplement payments. Surprisingly, the wages of other workers in

the economy increase slightly, as the increased value of IA due to the introduction of the



earnings supplement increases the fraction of the match surplus transferred to the worker.
This result is primarily due to the fact that the minimum wage limits the ability of firms
to extract the surplus generated by the supplement from the worker. Third, the simulation
results indicate the presence of entry and delayed exit effects, as the transition rate into
the TA program from UI increases and a higher fraction of individuals remain on TA long
enough to qualify for the supplement after the policy change. Fourth, taken together, the
equilibrium effects reverse the cost-benefit conclusions from the partial equilibrium analysis

and further illustrate the importance of equilibrium program evaluation.

2 The Model

In this section, we present the model of the labor market that we use to conduct equilib-
rium program evaluations. Three segments of the market are incorporated in the model:
individuals may be employed (E), unemployed and receiving UI benefits (U) or on income
assistance (A).°> This feature of the model allows us to consider how workers, unemployed
individuals and income assistance recipients interact in the labor market. The model builds
on the equilibrium search model of Davidson and Woodbury (1993), where individuals max-
imize expected lifetime income by choosing their labor market state and the intensity with
which they search for work if not employed.® We extend Davidson and Woodbury (1993)
to incorporate the income assistance program, minimum wages, and time limitations for
entry to and exit from the unemployment insurance program. Workers bargain with firms
over wages that depend on the tenure of the match, the minimum wage, and on the outside
options of both parties. Through this channel, the model generates predictions regarding

the way starting wages vary depending on the state from which the individual enters em-

®Throughout this paper we use the term unemployed to mean collecting UI benefits. In the model, all
jobless individuals are actively seeking employment; they are distinguished by whether they are receiving
unemployment benefits or income assistance benefits.

5The model of Davidson and Woodbury (1993) is based on work by Diamond (1982), Mortensen (1982)
and Pissarides (1984).



ployment. It is further assumed that the value of the match surplus increases with job

tenure, generating on-the-job wage growth in the model.

Our model incorporates key features of typical unemployment insurance and income
assistance programs.” First, individuals face time limitations regarding entry to and exit
from the unemployment insurance system. Individuals who enter employment from income
assistance or who have exhausted their unemployment benefits become eligible to receive
unemployment benefits after I months of employment. The number of months of benefit
eligibility subsequently increases by one month for each additional month of employment,
from a minimum of ¥ months up to a maximum of & months. Workers who enter employment
with unused benefits retain their unused benefit months and accumulate additional months
with each month worked. Second, individuals who exhaust their UI benefits and do not
secure a job are assumed to transit directly to income assistance. Finally, it is assumed that
individuals can remain on income assistance indefinitely or transit to employment if they
contact a firm with a vacancy; income assistance recipients cannot transit directly from IA
to unemployment. In the following sections, we describe the problems faced by each type

of individual and by firms in the model.

2.1 Workers

The value of employment for a worker depends on her job tenure ¢ and unemployment
insurance benefit eligibility status ¢, where i € {0, 1, ...,u, ..., au}. The number of months an
individual with no benefits must work in order to qualify for Ul benefits is I. For every
period an individual works beyond I, ¢ increases by 1. The maximum number of benefit

months an individual can accumulate is denoted u. If an individual is not working she would

"The program details correspond to those in place in Canada at the time of the SSP experiment. Our
model could easily be modified to correspond to the institutions present in the US, the UK, or other developed
countries.



therefore be unemployed with i periods of benefits remaining.® With probability ¢, jobs are
exogenously destroyed in the subsequent month, in which case workers transit to income
assistance if they have not yet qualified for UI benefits (¢ = 0) and transit to unemployment

otherwise. With probability (1 — §), workers remain employed in the next month.

It is assumed that individuals who return to work before their Ul benefits expire retain
their remaining UI benefit eligibility. Finally, workers experience on-the-job wage growth
for a maximum of T months, after which the wage remains constant, where it is assumed

that T > u. The value function for a worker with outside option ¢ and with job tenure ¢ is:

w(t,0) + B[(1 — VE(t+1,0) + 6V4] if t < I andi=0,
w(t,0) + Bl(1 = OVE([t +1,u) + VY (u)] if t=1andi=0,

VE@d) = w(t, i)+ B[(1—=0)VEE+1,i+1)+0VU(i+1)] f0<i<uwand I <t<T,
w(t,a) + Bl(1 —8VE(t,a) + VY (a)] ifi=uand I <t<T,
w(T, ) + B[(1 — VE(T, w) + VY ()] ift>T,

(1)
where w(t, 1) is the wage for a person with tenure ¢ who has ¢ months of UI benefit eligibility
remaining, 3 is the discount rate, V4 is the value of being on income assistance, and V' (i)

is the value of being unemployed with ¢ periods of UI benefits remaining.

2.2 TA Recipients

IA recipients receive benefits (b,) and pay search costs c¢,[p(0)?] every month they remain
on IA, where z is the elasticity of search costs with respect to search effort, ¢, is a parameter
capturing the disutility of search effort, and p(i) is the optimal search effort for individuals
with ¢ months of UI benefits remaining (and also the probability that such a worker contacts
a firm). The cost of search depends directly on the intensity with which individuals search.
In particular, for values of z > 1, the marginal cost of search increases as search effort

increases. If TA recipients match with a firm, they transit to employment. Otherwise, they

8The UI system in our model embodies two simplifications relative to the system in place at the time
of the SSP experiment. First, months of employment do not cumulate across job spells in determining
benefit eligibility. Second, months of benefit eligibility last indefinitely once obtained. Both simplifications
substantially reduce the state space of the model.



remain on TA in the next period. The value function for an TA recipient is

VA = mac{ba = calp(0)] + 8[m(O)VF(1,0) + (1= m(0))v ] } 2)

where m(0) is the match rate for TA recipients, which depends in part on the search effort
p(0). The only reason IA recipients are not employed is because an employment opportunity
is not available and the only way an IA recipient can increase the likelihood of finding a job

is through increased search effort.”

2.3 Unemployed Individuals

Unemployed agents receive exogenous Ul benefits (b,) and pay search costs c,[p(i)?]. We
make the simplifying assumption that unemployment benefits are independent of the indi-
vidual’s pre-separation earnings. With probability m(i), individuals contact a firm with a
vacancy and transit to employment in the next month. If individuals remain unemployed in
the next month, it is assumed they continue to collect Ul benefits. Following the last month
of Ul benefit eligibility, individuals can either transit to employment, if a job opportunity
is available, or transit to IA. The value function for unemployed individuals with ¢ months

of benefits remaining is

VUG maxpu){bu — cu[p(i)?] + ﬂ[m(z’)vE(l,z‘ D)+ 1 —m@)VU(— 1)} } 1<i<a,
maxy(o){ by — ulp(i)7] + B[m(VE(1L,0) + (1 = m(1)V 4]} i=1.

2.4 Firms

Production takes place when there is a match between one firm and one worker; the number

of firms can alternatively be interpreted as the number of jobs in the economy. In every

9Tt is worth noting that we assume all income assistance recipients enter employment with zero tenure.
This assumption could be relaxed by assuming workers retain their experience when they enter income
assistance and then allowing their experience to depreciate over time. One implication of this extension
would be that the hazard of leaving IA would decline as the length of the IA spell increased. The drawback
of this extension is that it involves a large increase in the size of the state space. We thank Jim Walker for
this valuable suggestion.

10



period, each firm has the option of filling a vacancy, if one exists, by hiring a worker or
keeping the vacancy open. If matched with a worker, firms earn profits that depend on the
surplus generated by the match and pay wages, determined in equilibrium, that depend on
the worker’s outside options and the minimum wage. Profits depend on the worker’s tenure
in order to allow match-specific capital to increase the productivity of the match over time.
Denote the surplus generated by a worker-firm pair of tenure ¢ by S(¢). With probability
0 the match separates and the firm is left with a vacancy in the following month. Denote
the profits of a firm matched with a worker with outside option 7, ¢ € {0,1,. .,u} and

match tenure ¢ as II(t, 7).

The expected discounted present value of profits for matches of job tenure ¢ and workers

with outside option ¢ are

BIOTTY + (1 — HITF(t +1,0)] ifi=0andt<I,
BIOTTY + (1 — HTTE(t + 1, u)] ifi=0andt=1,
TP (t, i) = S(t) —w(t, i)+ < 61TV + (1 —OHIE(t+1,i4+1)] if0<i<uandt<T, (4)
BT + (1 — HTIF(t + 1, a)] ifi=uandt<T,
[ Bl6ITY + (1 — &)IE(T, u)) ift>T,

where match tenure beyond T no longer increases profits.

If a firm has a vacancy, the value of the vacancy is determined by the probability of
meeting an unmatched worker, by the profits the firm expects to make from the match, and

by the costs of posting a vacancy (&)

1

@
V— =g+ 8> M (L) + (1= a))1 ], (5)

i=0 i=0
where ¢(i) is the probability a firm matches with a worker with outside option i. Firms
will post vacancies unless the expected profit from doing so is negative. We assume free

entry, so that in the steady state equilibrium the number of firms in the economy will be

determined by the condition that the expected profits from posting a vacancy equal zero.

11



2.5 Search Technology

Assume, for simplicity, that there is no on-the-job search in the economy. The probability
that a jobless individual receives a job offer depends on the probability the worker contacts

a firm and the probability a firm has a vacancy.

2.5.1 Workers

The probability a firm has a vacancy is simply the total number of vacancies divided by the
total number of firms

Vv

7
If a firm has a vacancy, it will hire a worker and pay a wage which is the outcome of Nash
bargaining between the worker and the firm, discussed in detail below. Applications for
jobs arrive according to a Poisson process, where A is the average number of applications
filed by workers at each firm. Firms with more than one applicant randomly draw a worker

from the applicant pool.!? The probability a worker is offered a job is:

1—e?
N

The conditional re-employment probabilities for unemployed workers and workers on income
assistance can then be expressed as the product of the above components, multiplied by the

worker’s search effort

m(i) = POV (1 — ef)‘) , (6)
where

A= % (Zp@')U(i) +p(0>A) : (7)
=1

10 Alternatively, we could let the length of a period tend to zero and work in continuous time, where there
is zero probability of more than one application arriving at a given time. As we wish to take the model to
data, we work with discrete periods.

12



Workers determine the optimal level of search effort by equating the marginal benefit from
an increase in search effort with its marginal cost.!! The optimal level of search effort, for

each labor market state and program eligibility combination, is described by:

W=

2.5.2 Firms

From the firm’s perspective, the probabilities of matching with potential workers from
unemployment and IA equal the numbers of workers from unemployment and IA who

transit to employment, divided by the total number of vacancies, so that

respectively.

2.6 Equilibrium Wage Determination

After meeting in the labor market, a firm and a worker bargain over wages by making alter-
nating wage offers until both sides find the offer acceptable. It is assumed that the parties
have equal bargaining power, but may have different threat points. The equilibrium of this
game is the Nash cooperative bargaining solution and results in workers and firms splitting
the surplus of a match evenly. The surplus of the match from the worker’s perspective is the
difference between employment at the equilibrium wage and the worker’s outside option,

which depends on their current labor market state and program eligibility. The surplus

"1n determining the marginal cost and benefit of search effort A is held constant under the assumption
that each worker believes her impact is small relative to the labor market as a whole.

13



from the perspective of the firm is the difference between the profits the firm receives at
the equilibrium wage and the value of leaving the vacancy open. It is further assumed that
the bargaining process is constrained such that the wage can not fall below the minimum

wage w. The equilibrium wage, w(t, ), equals the solution to
[w(t, i) —w][(VE(t,) = V) — (IF(t,0) —11V)] = 0, (10)
subject to [w(t,4) — w] > 0, where V¥ € {VA, VU (4)} is the value of outside option i.

2.7 Steady State Conditions

Let E denote the steady state number of jobs occupied by workers and V' the number of
vacancies. By definition, the total number of jobs in the labor market is equal to the total

number of occupied jobs and the total number of vacancies
F=E+V. (11)

Denote the total number of individuals in the labor market L. The total number of individ-
uals can be decomposed into three groups. The first group consists of the employed, who

are distinguished both by their current job tenure and their current outside option

T
E:Z}ZE(t,z’HE,
t= A

where F is the group of workers no longer experiencing on-the-job wage growth. The
second group, denoted A, consists of those on income assistance. The final group, denoted
U, consists of unemployed individuals, who can receive Ul benefits for a maximum of @

periods
u
U=> U,
i=1
where U (i) indicates the number of unemployed persons with ¢ periods of benefits remaining.
The total number of individuals in the labor market is the sum of the three components
L=FE+A+U. (12)

14



Using these definitions, we can describe the conditions governing the steady state, where
the flows in and out of every employment state must be equal over time. We now discuss

the steady state conditions for each state and eligibility combination in turn.

Employment

As above, let m(0) and m(i) denote the probabilities that IA recipients and unemployment
recipients with 7 periods of benefits remaining, respectively, match with a firm. The flow
into the first period of employment includes those workers from TA and unemployment who
receive job offers. They are indexed by their respective outside options as this will determine
their progression of benefit entitlements. In subsequent periods, the inflow consists of
workers who were employed in the previous period and who were not exogenously separated

from their jobs. Formally,

E(1,0) = m(0)A+m(1)U(1);

E(1,)) = m@i+10)U®G+1), 0<i<u;

E(t,0) = (1-80)E(t—-1,0), 1<t<Iandi=D0;

Eti) = (1—=0E{t—-1,i—1), 1<t<Tand0<i<u;
E(t,u) = (1-90)E(t—-1,ua), 1<t<T andi> u;

SE = (1-0)E(T,u), t>T.

Income Assistance

The flow into IA includes those employed workers who were exogenously separated from
their jobs and ineligible for UI benefits and unemployed workers no longer eligible for UI
benefits. The flow out of IA includes IA recipients who find employment. The steady state

condition for TA is the following:

15



Unemployment

Employed workers who are separated from their jobs and who are eligible for the maximum
months of UI benefits flow into the first period of unemployment, U(@). For U(i) where
0 < i < u, the inflow consists of unemployed workers from the previous period who did not
find jobs, and workers separated from their jobs who qualify for less than the maximum
number of benefit months. All workers flow out of the unemployment state when benefits

run out due to the time limitations in the Ul program

0> E(t,u) = Ula)

0 E(tyi—1)+(1-m(i+1)Ui+1) = U() if 0 < i< (14)

3 Combining Social Experiments and Structural Models for
Policy Evaluation

In this section, we describe a way to use social experiments in combination with structural
models to conduct equilibrium policy evaluations. The social experiment we consider is the
Canadian Self-Sufficiency Project (SSP). We start by providing some details on the SSP
experiment and then outline our approach for conducting a general equilibrium evaluation

of the policy it embodied.?

The SSP experiment focused on long-term IA recipients.'® The universe for the experi-
ment was long-term single parent TA recipients ages 19 and older in British Columbia and
New Brunswick from November 1992 to March 1995. This universe was sampled at random.
Of those selected, 6,028 recipients volunteered to participate in the experiment and were

subsequently placed in treatment and control groups by random assignment.'4 Individuals

12For comprehensive details on the Self-Sufficiency Project, see Michalopoulous, et al. (2002).

13In particular, individuals had to receive IA in at least 11 months during the last year including the
current month in order to be included in the experiment.

“Kamionka and Lacroix (2002) examine the potential for randomization bias in the (partial equilibrium)
experimental impact estimates due to refusals to participate in the experiment. They find evidence that the
published estimates understate the true impact of the SSP treatment.
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assigned to the treatment group were informed that they were to receive an earnings sup-
plement if they found a full-time (30 hours per week) job within one year and left income
assistance. The supplement received by members of the treatment group equaled one-half
of the distance between the earnings of the recipient and a benchmark earnings level, set at
$37,000 in British Columbia and at $30,000 in New Brunswick.!®> Once eligible, individuals
could receive the supplement for up to three years. Individuals in the treatment group who
were not able to secure full-time employment within the twelve months following random
assignment become ineligible to receive the supplement. Individuals in the control group

were never eligible for the supplement.

The data contain information on 5,686 individuals from the main study who responded
to the 18 and 36-month follow-up surveys: 2,827 control group members and 2,859 treatment
group members. We imposed the following additional sample restrictions. First, 280 males
were dropped from the sample so that our analysis can focus on a homogeneous group (single
mothers) within the study.'® Second, 13 observations with inconsistent information in the
baseline survey were removed from the sample!” and 324 cases with missing information on
hours, earnings and other relevant variables in the 18-month follow-up data were eliminated.
An additional 476 cases with missing hours and earnings information in the 36-month follow-
up survey were also removed. The remaining sample contains 4,593 respondents, of whom
2,290 are members of the control group and 2,303 are members of the treatment group.'®

This final sample is the one we use for our policy evaluation.

The policy evaluation we undertake involves the following four stages:

15No other sources of income affected the calculation of the earnings supplement.

16This is a relatively innocuous restriction, as 95% of the individuals in the SSP experiment are female.

"n particular, 7 individuals report their age at the baseline survey to be less than 19 and 6 individuals
report having no children. To be included in the study, individuals had to be single parents and at least 19
years of age.

8The control group contains 1,061 respondents from New Brunswick and 1,229 from British Columbia,
while the treatment group consists of 1,072 and 1,231 respondents from New Brunswick and British
Columbia, respectively.
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1. Calibrate the model to be consistent with the population targeted in the SSP social
experiment using data on the experimental control group and external data sources.

This represents the model control group.

2. Introduce the Self-Sufficiency Project in the model as an experiment in much the same
way it was implemented in reality. Simulate the behavioral effects of the program in

partial equilibrium. This represents the model treatment group.

3. Compare the impact predicted by the model to the mean impact observed in the
data. This exercise provides evidence on how well the simulated experiment based on
our model replicates the impacts observed in the actual experiment. It is important
to emphasize that the partial equilibrium version of the model is the appropriate
comparison to the experiment because the experiment only affected a small subset of

the economy and as such is not expected to have general equilibrium impacts.

4. If the model is able to capture the response of individuals to the experiment, then
proceed to simulate the equilibrium effects of the policy in the model economy for the

target population of all low-skill workers.

We now discuss each of these steps in detail.

3.1 Constructing the model control group

In this section, we calibrate our model to data on single mothers without completed post-
secondary education and to data on the experimental control group. The model is calibrated
separately for British Columbia and New Brunswick, the two provinces in which the SSP
experiment was implemented. For the sake of brevity, and because they tell the same

substantive story, we only report results for British Columbia. A full set of results for New

18



Brunswick is contained in a supplement that is available from the authors upon request.
As the SSP experiment affected only a small fraction of the population, we use a partial
equilibrium version of the model when generating simulated impacts from the model to

compare to the measured impacts from the actual experiment.

The parameters for the partial equilibrium version of the model include monthly income
assistance and unemployment benefits (b, and b, respectively), the wage profile, the size
of the labor force (L), the vacancy rate (V/F'), the job separation rate (§), the discount
factor (), and the search friction parameters (c,, ¢y, z). Table 2 reports the values used

for these parameters.

Monthly income assistance benefits (b,) for single mothers (by province) are based on
the average TA benefits for a single parent with one child during the 1990s, as reported in the
National Council of Welfare Reports (2002). Over this period the average monthly income
assistance benefit was $927. UI benefits (b,) are set at 55 per cent of average earnings.
In British Columbia, the earnings sample is limited to single mothers without completed
post-secondary education, as we are attempting to isolate that segment of the labor market
most similar to individuals receiving Income Assistance.?? The earnings data are based on
the usual hourly wage for the latter sub-population in British Columbia, as reported in the
monthly Labour Force Survey (1997-2000), assuming a 37.5 hour work week.?! Earnings,
TA benefits and unemployment benefits are all converted to 1992 dollars using the all-goods

CPI1.22 The resulting monthly unemployment benefit level is $952.

The model is homogeneous of degree zero in L and F'; we can therefore normalize the

size of the labor force to 100 without loss of generality. The number of firms in the economy

19We focus on British Columbia in the paper rather than New Brunswick because a second component of
the SSP, the Entry Effects experiment, was only carried out in British Columbia.

20 Approximately 12% of the control group in the Self-Sufficiency Project has some post-secondary educa-
tion.

2'The Canadian Labour Force Survey is the analogue of the U.S. Current Population Survey.

22 All figures are reported in 1992 Canadian dollars, where $1Cdn is presently equal to about $0.75US.
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will be estimated in the baseline model, and is identified using the observed vacancy rate in
the economy. Equation (11) determines V' endogenously as a function of F' and E. In order
to estimate F' we use the additional relationship between F' and V given by the vacancy

rate (v)

The vacancy rate of 3.20 is taken from Galarneau et al. (2001) and is based on the average
for the retail trade and consumer services and labor-intensive tertiary manufacturing sectors,
both of which have average incomes similar to our sample. Therefore, using equation (11),

and for a given value of F,

_
(1-0.032)°

F =
The job separation rate in the model (J) is constant and can be directly estimated by
the average job tenure for single mothers in British Columbia with no completed post-
secondary education in the monthly Labour Force Survey (1990-2000). Job tenure is only

reported for individuals currently employed in the data; we do not have direct information

on separations. However, average job tenure is observed and in the model is equal to

SR tE()  E(1) YR (1 -8 1

E By, (1= T &
Average job tenure in the Labour Force Survey (LFS 1990-2000) for this group is 46.68

months; therefore the monthly separation rate equals 0.0214.3

We use parameter estimates for our search cost function from Christensen, Lentz,
Mortensen, Neumann and Wervatz (2002), whose estimates of the elasticity of search costs
imply z = 1.8457, and we set the monthly discount factor 8 equal to 0.9835, corresponding
to an annual discount factor of 0.82 as in Davidson and Woodbury (1993). We assess the

sensitivity of our results to the values of these parameters in Section 6 below. The costs

23This measure of job tenure does not take quits into account. As a result, we may overestimate the job
separation rate as individuals moving between jobs because of quits report holding jobs of shorter durations.
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of search are allowed to differ depending on whether individuals are receiving UI benefits
or IA in order to capture the notion that searching may be less costly while unemployed.
For example, unemployed individuals may have access to better search technologies through

unemployment offices than do IA recipients, which would be consistent with ¢, > ¢,.

To identify the search friction parameter ¢, we use the IA-to-work transition rate, m(0),
directly observed from the SSP control group. The data on the control group do not provide
information on the transition from unemployment to work necessary to identify the search
friction for this group (c,). Instead we use the search friction implied by the equilibrium

model calibrated to the low-skill labor force outlined below in Section 4.

Next we must specify the length of time a worker is eligible for unemployment insurance
benefits. The length of the Ul benefit eligibility period in Canada depends on the unem-
ployment rate in the region of residence (British Columbia in this case) and on the worker’s
previous job tenure. We set the eligibility periods in the model according to the eligibility
rules in place during the 1990s. In British Columbia, this implies that a worker is entitled
to 5 months of benefits after working 4 months, and to 10 months of benefits after working

9 months or more (Lin 1998).

Finally, we set the minimum wage to 5.50 to match the legislated minimum wage in BC
at the beginning of the SSP experiment (Michalopoulos, Tattrie, Miller, Robins, Morris,
Gyarmati, Redcross, Foley, and Ford, 2002) and abstract from increases in the minimum

wage during the remainder of the experiment.?*

After calibrating and simulating the model, we select those individuals who received
income assistance benefits for at least 12 months. These individuals constitute the simulated

model control group.

24 As discussed in Michalopoulos et al. (2002), the minimum wage in British Columbia increased several
times following random assignment, from $5.50 per hour in November 1992 to $7.15 in April 1998. We
repeated our analysis using the minimum wage in place at the end of the experiment and found the qualitative
results were the same. These results are available from the authors upon request.
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3.2 Constructing the model treatment group

The following additions are made to the model to incorporate the Self-Sufficiency Project.?
First, individuals on TA face several time constraints. IA recipients become eligible for SSP
after they have been on income assistance a minimum of 12 months. Once eligible for
SSP, individuals have 12 months to find full-time employment in order to receive supple-
ment payments. If an individual secures a job before the eligibility period ends, she can
receive the supplement while employed for a maximum of 36 months. Consistent with the
SSP treatment implemented in the experiment, individuals have one eligibility period for
the treatment during their lifetimes. Once the eligibility period for the supplement pay-
ments expires, individuals return to the regular TA system. Second, eligible individuals who
find work receive supplement payments that are a function of their wage upon obtaining

employment.

In order to mimic the experimental design of the SSP, we simulate the model in partial
equilibrium, using a fixed wage profile. In addition, we assume that (as in the experiment)
individuals do not anticipate the SSP treatment. We then solve for the re-employment prob-
abilities of a random sample of individuals on TA for at least 12 months. These individuals

constitute the simulated model treatment group.

3.3 Comparing the outcomes of the model experiment with the outcomes
of the social experiment

We now compare the predicted partial equilibrium effects of SSP to those found in the SSP
experiment. This comparison represents an empirical test of our model, in the same spirit
as the comparisons of experimental and non-experimental partial equilibrium estimates in

LaLonde (1986) and other, similar papers in the treatment effects literature. It is important

25Extending the model to include the SSP requires only minor changes. As such, we omit the details from
the paper, but describe them in an appendix available from the authors upon request.
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to emphasize that we do not use any information on the SSP treatment group in the
calibration of our model; we are interested in whether the model can predict the behavior

of the treatment group as an informal out-of-sample test.

Figure 1 compares the income assistance survival rates for the control and treatment
groups in the SSP experiment and in the model simulation.?® The basic pattern matches
the experimental data very well. Both the simulation and the experiment indicate that the
SSP increases the exit rate from income assistance to work substantially, with the impact
ending once eligibility expires. During the 12 months of program eligibility individuals
increase their search effort and as a result transit to employment at a faster rate. Once the
12-month eligibility period is over, behavior reverts back to what it was in the absence of
the program, and the transition rate to employment returns to exactly what it was in the
absence of the treatment. It is very encouraging that the model correctly predicts not only
the basic pattern, but also matches the proportion of the treatment group remaining on

income assistance 36 months after random assignment.

As an additional test of how well the model predicts behavior we reproduce a second
experiment designed to estimate the extent of any delayed exit from income assistance that
results from the 12-month SSP qualification period. The delayed exit experiment was a
separate experiment conducted on a sample of 3,315 single parents in their first month
of TA receipt in the metropolitan area of Vancouver, British Columbia. This sample was
randomly assigned to treatment and control groups, where the treatment group was told

that they would become eligible for the SSP program if they remained on IA for 12 months.

26To maintain comparability between our model and the experimental data we condition on not being
employed full-time in the month of random assignment and consider exits to full-time employment as the
end of an income assistance spell. In the model, receiving income assistance and employment are mutually
exclusive states, while in the data they are not. This is due to lags in the receipt of income assistance
payments, as well as the definition of full-time employment in the SSP data: “being employed full-time
during any portion of the month.” Conditioning on not being employed at random assignment gives us
an appropriate group for comparison with the model at the expense of dropping the 25 percent who were
employed.
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The difference between the fraction remaining on IA in the program and treatment groups
12 months after random assignment is estimated by Ford, Gyarmati, Foley, Tattrie and
Jimenez (2003) to be 3.9 percentage points with a standard error of 1.4. We conduct the
same experiment in our model in partial equilibrium. The model predicts a delayed exit
effect of 4.3 percentage points in British Columbia, which is within one-third of the standard
error of the effect estimated by Ford et al. (2003). The model is thus able to predict the

magnitude of the experimental delayed exit effect quite well.

Comparing the model predictions with the experimental impacts we can see that the
model correctly predicts both the degree of delayed exit associated with the expectation
of receiving the SSP supplement in the future as well as the increased transition rate into
employment that becoming eligible for the SSP program induces. This comparison indicates
that the model captures the fundamental dynamics introduced by the SSP policy, which

increases our confidence in the policy simulations that follow.

4 The Equilibrium Impacts of the SSP Policy

4.1 Calibrating the equilibrium model

In the equilibrium analysis, we focus on all TA recipients. We do this for two reasons. First,
it simplifies our analysis substantially. If the SSP were limited to single mothers (or single
parents), the model would have to be extended to allow for two types of A recipients: those
potentially eligible for the SSP supplement and all the rest. This extension would require a
large increase in the size of the state space. Second, if the SSP policy were adopted, it would
likely apply to all TA recipients rather than just to single parents, both for political reasons
related to equal treatment and to avoid incentive effects of SSP on marital dissolution and

on out-of-wedlock childbearing.

The calibration of the general equilibrium version of the model differs from that of the

24



partial equilibrium version of the model in two ways. First, because the relevant group to
be studied within the model is no longer limited to single mothers, we recalibrate wages,
the job separation rate (0), unemployment benefits, and IA benefits. We approximate the
low-skill population most likely to be affected by the policy by individuals with less than a
post-secondary level of education. Table 3 presents the values of the calibrated parameters;
we discuss them in more detail below. The calibrated TA benefits equal $695 in British

Columbia.?” The calibrated UI benefit level equals $1,174.

Second, we calibrate the parameters for firm behavior and equilibrium wage determi-
nation and impose the steady state conditions. The fractions of the relevant population in
each labor force state (A, U, and E) in British Columbia are estimated from the 1993-94
longitudinal wave of the Survey of Labour Income Dynamics (SLID).?® Unlike the LFS, the
SLID has separate data on IA and Ul benefit receipt. We adopt the following definitions
in the data in order to maintain consistency with the model. We define employed workers
as individuals who are employed in the first week of the month and report no UI or TA
benefits during the month. Unemployed workers are defined as individuals who are either
unemployed or not in the labor force and report receiving Ul benefits. Finally, IA recipients
are individuals who are either unemployed or not in the labor force and report receiving IA.
We exclude all individuals who do not fit these criteria, such as those who report working
full time and receiving either Ul or TA benefits. Similarly, we exclude those reporting that

they are unemployed or not in the labor force, but not receiving any UI or IA benefits.?’

Third, we calibrate the match surplus for each of the first 48 months of job tenure

2"IA benefits by province are provided for the sub-groups of single employable persons, persons with
disabilities, single parents with one child, and couples with two children. We take a weighted average for
these groups, with the weights reflecting their size in the IA population. The population shares are based
on those reported for British Columbia in Barrett and Cragg (1998).

28The SLID is the Canadian analogue of the U.S. Survey of Income and Program Participation.

2971 per cent of the individuals in the data fit into one of these three mutually exclusive categories. Of
those who do not, 80 per cent report being either unemployed or not in the labor force, but do not report
receiving either UT or TA benefits.
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(S(1)-S(48)), with one additional match surplus for all jobs of a longer duration (S(49)).
We do not directly observe the match surplus; however, we do observe the average wage
for workers with different tenure levels in the data. We can therefore use the wage and
tenure information from the LFS for the sample of individuals in British Columbia without
completed post-secondary education to infer the match values in the baseline economy. In
particular, we estimate a wage profile that is cubic in job tenure and then determine the
match values in the model that generate the equilibrium wage profile observed in the data.
It is important to emphasize that we assume the match values S(¢), but not wages, are
invariant to policy changes. In particular, the policy changes we consider change the value
of the outside options of workers and firms, and thus the way the match value is divided,

but not the total value of the match itself.3?

The first period of employment in the model differs from later periods of employment, as
the model allows starting wages to differ depending on whether the worker’s outside option
is IA or unemployment. However, it is not possible to separate out the starting wages in the
data for individuals with different outside options. In the model, all matches are assumed
to have the same match surplus value, but workers may receive different wages, as they
face different outside options when bargaining with firms. Therefore, when estimating the
starting wages for workers in each of the first u periods of employment, we restrict the
average of the wage for each month in the model to equal the average wage for a worker
with the corresponding tenure in the data. The cost of posting a vacancy (§) is calibrated
so that the value of a vacancy equals zero. The job separation rate (J), the search cost
elasticity (z), the discount factor (), the size of the labor force (L) and the vacancy rate

(v) are calibrated as in Section 3.1.

Given by, by, L, E, U, A, F, z, §, 8, and data on wages, the baseline model is a system

39This assumption would be invalid if the policy experiments considered involved changing the productivity
of worker-firm matches.
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of 377 equations and unknowns. Solving the baseline model yields estimates for c,, ¢y, &,

S(1)—S(49), and starting wages w(t, i) for each unemployment insurance eligibility status.3!

4.2 The equilibrium model with SSP

In this section we incorporate the SSP program as policy in the model. There are two key
differences between the partial equilibrium analysis of the last section and the following
simulations. First, all workers and firms are now aware of the SSP program and will include
this information in their decision making processes; as a result, the SSP program will now
have feedback effects, just as the unemployment insurance and income assistance program
have feedback effects. Second, the Self-Sufficiency policy now applies to all TA recipients,

rather than just to single parent IA recipients as in the experiment.

Our discussion regarding the implementation of SSP as policy focuses on the three
questions raised in the introduction. First, does an increase in the employment rate for
TA recipients come at the expense of reduced employment for others in the labor market?
Second, what impact does offering an earnings supplement have on the distribution of wages
in the economy? Finally, does the existence of the SSP program delay exit from IA during

the pre-qualifying period? We now discuss the answer to each question in turn.

4.3 The Displacement Effect

The top half of Table 4 presents the expected durations of joblessness. As expected, the
average duration of income assistance spells is substantially reduced under the SSP program,
as SSP-eligible individuals face greater incentives to exit the IA program. The model
predicts a decrease in expected TA duration of approximately 32 days (1.1 months). In
contrast, the expected duration of unemployment spells for those eligible for the maximum

number of months increases by approximately 3 days (0.09 months). In essence, the policy

31Estimates of the match surplus values and wages are available from the authors upon request.
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change increases the likelihood that unemployed workers exhaust their Ul benefits and
transit to TA, as unemployed workers are displaced in the labor market by TA recipients.
The total jobless duration increases for those who begin a spell in unemployment, while the

total jobless duration decreases for those exiting employment to IA.

The last two rows of Table 4 indicate that employment rates and vacancies decline in
British Columbia following the introduction of SSP. Employment falls within the model due
to the relationship between wage bargaining and the minimum wage (discussed below). In
particular, because firms are constrained to pay at least the minimum wage and the value
of TA increases for workers because of the presence of SSP, workers have a higher threat
point. As a result, firms are not able to extract the surplus introduced by the SSP when

bargaining with workers.

4.4 The Wage Effect

As discussed in Section 3, starting wages differ depending on whether the worker transits
from TA or Ul and depending on the length of the unemployment spell. Once the SSP
is in place, starting wages also differ depending on whether the worker is transiting from
an SSP-eligible state. Table 5 displays the average earnings, over the first six months of
employment, for workers transiting to employment from selected states. Several patterns

are worth discussion.

First, individuals eligible to receive supplement payments in British Columbia experience
only a 5% (834 — 938/938) reduction in wages. The reason supplement-eligible workers do
not experience large reductions in wages is that firms are constrained to pay them at least
the minimum wage. The income of workers receiving supplement payments, as a result,
rises substantially: for example, before the policy change an individual in British Columbia

that transited to employment from the first period of IA would earn, on average, $938 per
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month over the first six months of employment. In contrast, the same worker would expect
to receive $1,989 in earnings and supplement payments if he or she transits to employment

during the first month of eligibility for the SSP supplement.

Surprisingly, other workers experience an increase in wages following the introduction
of the SSP. For example, Ul recipients who are one month from exhausting benefits receive
starting wages that are 13% higher after the introduction of the SSP program. One’s
initial intuition may be that they should receive a lower wage; the reason they do not is
because supplement-eligible workers do not experience a large decline in wages because of
the minimum wage. As a result, the introduction of the supplement does not result in firms
receiving a larger share of the match surplus. At the same time, the value of entering IA
has increased due to the introduction of the supplement. As a result, the outside options

of UI recipients and IA recipients who are not eligible to receive the supplement improve.

4.5 Delayed Exit Effects

As discussed earlier, the equilibrium unemployment rate increases slightly with the intro-
duction of the SSP program, the result of a lower re-employment probability for unemployed
workers. The fall in re-employment probabilities for unemployed workers is due in large part
to the fact that unemployed workers exert less search effort after the policy change. The
difference in search effort for unemployed workers in the baseline and in the model following
the introduction of the Self-Sufficiency policy is presented in Figure 2. In general, search
effort for unemployed workers increases in the months leading up to unemployment benefit
exhaustion. However, because the value of transiting to IA has increased following the
policy change, search effort for unemployed workers in the SSP world does not rise to the
same extent as it did in the baseline economy. As a result, a larger fraction of unemployed

workers transit from unemployment to IA after the policy change.
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The search behavior of TA recipients also changes following the policy change. Figure 3
compares the survival rates for individuals entering IA in the baseline world and the SSP
world. In the presence of the SSP, the survival rate is higher in the first 15 months than
in the base case. This finding is indicative of the presence of delayed exit effects, due to
the fact that individuals have incentives to remain on IA long enough to become eligible to
receive the supplement. Although survival rates are higher in the first 15 months of an TA
spell with the SSP, the subsequent decrease in survival rates that results from the increased
search effort of supplement-eligible IA recipients outweighs the delayed exit effects, as the

average duration of IA spells declines following the imposition of the SSP.

4.6 A Comparison of the Simulated Impacts in Partial Equilibrium and
General Equilibrium

To gauge the importance of general equilibrium effects in the simulated economy, we com-
pare the simulated impacts of the Self-Sufficiency program in partial equilibrium to the
general equilibrium effects highlighted above. The difference in survival rates for IA recip-
ients in the partial equilibrium model as compared to the general equilibrium model are
presented in Figure 4. The impact of the policy change is slightly greater in the partial
equilibrium version of the model. This result is not surprising for two reasons. First, wages
do not fall in the partial equilibrium model after the workers become eligible for the sup-
plement. Second, re-employment probabilities do not decline in response to the increased
flow of IA recipients into employment. Both factors are consistent with greater incentives
to exit TA for employment when equilibrium effects are not taken into account. Our results
are consistent with the findings from the literature discussed in the introduction of smaller
impacts of policy changes when equilibrium effects are taken into account (Davidson and
W