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1 Introduction

In many OECD countries, the rate at which welfare recipients leave welfare is very

low, even though welfare programs differ substantially between countries. In the

U.S. welfare is typically used to support single-parent households, whereas in Eu-

ropean countries welfare is also used to support long-term unemployed workers.1

Welfare (or “social assistance”) then acts as a safety net for those unemployed

workers who are not entitled (anymore) to any other social security benefits like

unemployment insurance (UI) benefits or disability benefits.

Welfare recipients on average have low skills, i.e. low skilled unemployed

workers are not only overrepresented in the inflow into welfare, but also have on

average longer durations of collecting welfare benefits. Often low skilled workers

live concentrated in poor areas of the city. Topa (1997) shows that unemployment

in Chicago is geographically concentrated in a few areas and that the individual

employment status not only depends on individual characteristics but also on the

characteristics of neighbors. These spillover effects seem to be stronger for more

disadvantaged workers, which suggests that neighborhood effects are particular

relevant for welfare recipients as this group of workers is typically thought to

contain the most disadvantaged workers. Similar results for the U.S. are found

by Cutler and Glaeser (1997) who study the consequences of racial segregation.

This paper investigates the individual transition rate from welfare to work

using micro data on Rotterdam, the second largest city in The Netherlands. We

are not only interested in individual characteristics that determine the exit rate

to work, but we also analyze the relevance of neighborhood effects. Although not

as striking as in the U.S., in The Netherlands the long-term unemployed workers

are not equally distributed over all neighborhoods of the city. Welfare recipients

with identical observed characteristics living in different neighborhoods may have

different individual transition rates due to demand and supply side conditions re-

lated to the neighborhood. Rotterdam is divided into around 80 neighborhoods

with most of the economic activity concentrated in a small number of sparsely

populated neighborhoods around the harbor area. The densely populated neigh-

borhoods are all in the inner-city of Rotterdam, which is a relatively small area of

around 100 square kilometers. There are substantial differences between neigh-

1European labor markets are characterized by a low inflow into unemployment and a high
average duration of unemployment (see Bean, 1994, and Layard, Nickell and Jackman, 1991,
for surveys).
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borhoods in the inner-city. The neighborhood percentage of individuals collecting

social security benefits ranges from almost 0% to around 20% (see Figure ??).
Whereas in less than 30% of the neighborhoods the unemployment rate is larger

than 15%, more than 50% of the welfare recipients lives in such a neighborhood.

Demand side conditions like local labor market conditions are not very likely

to affect the individual transition rates from welfare to work. The geographical

distances between the densely populated neighborhoods and the areas with most

of the economic activity are small, i.e. commuting costs are low. It seems more

likely that neighborhood effects are caused by the supply side. Supply side dif-

ferences between neighborhoods exist if individuals with similar characteristics

prefer to live in the same neighborhood or if the individual job search behavior

is affected by neighbors. In economic literature two main explanations are given

for the latter point. First, individuals may imitate the behavior of successful or

better informed neighbors (Bala and Goyal, 1998; Eshel, Samuelson and Shaked,

1998). And second, individuals may transmit information on vacancies to each

other, i.e. referral or informal job search (Holzer, 1988; Koning, Van den Berg

and Ridder, 1997; Montgomery, 1991; Topa, 1997).

Manski (1993, 1995) stresses the problems arising with identifying neighbor-

hood effects. Only in case the researcher has prior information specifying the

composition of a reference group inference on the mechanisms through which the

neighborhood affects labor market outcomes is possible. Using a reduced-form

empirical analysis of single-spell micro duration data it is not possible to make a

direct distinction between the above mentioned neighborhood effects. However,

the estimation results may explain the extend to which neighborhood character-

istics, like economic, demographic and social characteristics are influencing the

individual rate at which work is found. Local labor market effects are irrelevant in

our case because of the small geographical distances between the neighborhoods.

We argue that spillover effects are measured by the local unemployment rates

and selection effects are related to differences in housing prices. This is not a

strict identification. However, especially for young individuals who are the most

mobile, housing prices are important when choosing the neighborhood to live.

Since we find that local unemployment rates do matter and local housing prices

do not, spillover effects seem to be important and selection effects irrelevant.

The relevant empirical literature can be divided into literature on neighbor-

hood effects and literature on referral job search. The study most similar to ours

is Hoynes (1996), who uses micro duration data to show that the role of the
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local labor market is particular important with respect to the duration that fam-

ilies receive AFDC (Aid to Families with Dependent Children) benefits. Another

study on how the neighborhood affects the individual employment status is by

Topa (1997) who analyzes data on tracts in Chicago and finds that spillovers are

stronger for areas with more disadvantaged workers. Case and Katz (1991) and

O’Regan and Quigley (1998) show that the neighborhood composition matters

when determining the youth employment status. A higher unemployment rate

decreases the individual employment probabilities. Mayer and Jencks (1989) give

an overview of the literature on how the neighborhood affects the inhabitant’s

behavior, for example in case of school achievement, crime, success in the labor

market, etcetera.

Holzer (1988) finds that job referral is the most frequent and most efficient

search method used by youth unemployed workers. An opposite result is found

by Blau and Robbins (1990), who suggest that referral job search is particular

relevant to employed job searchers, but almost negligible to unemployed workers.

Koning, Van den Berg and Ridder (1997) who analyze Dutch data find that the

distinction between formal and informal job search is largely irrelevant. Similar

results on The Netherlands are found by Lindeboom and Van Ours (1993).

In the empirical analysis of this paper we use a Mixed Proportional Hazard

specification. The exit rate out of welfare into employment is allowed to depend

on observed explanatory variables, both individual characteristics and neighbor-

hood characteristics, on the elapsed unemployment duration, and on unobserved

determinants. For the duration dependence we take a flexible piecewise constant

specification. To estimate the model we use three different subsamples of welfare

recipients; Dutch job losers, non-Dutch job losers and Dutch school leavers. The

sample of non-Dutch school leavers is too small to investigate.

The outline of this paper is as follows. Section 2 gives a short description of

the Dutch welfare system. In Section 3 we discuss some theoretical background

on how the neighborhood might affect the individual transition rate from wel-

fare to work and we present our statistical model. Section 4 discusses the unique

database we use to estimate the model. This database covers all unemployed indi-

viduals who started to collect welfare benefits in Rotterdam in 1994 and contains

information about them until they left the welfare system or until October 1996,

whichever occurred first. Except for individual characteristics we also observe

the welfare recipient’s neighborhood, which is linked to a separate database con-

taining information on statistics of each neighborhood in Rotterdam. In Section
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5 we present the estimation results. Section 6 concludes.

2 Welfare recipients in The Netherlands

In this section we describe some institutional aspects of the Dutch welfare (or

“social assistance”) system in the mid-1990s. It is not our intention to give an

exhaustive description of the system. Instead, we explain the basic structure.2

The Netherlands has about 16 million inhabitants of which 6 million are em-

ployed workers. Welfare benefits support people without income who are not

entitled to any other social security benefits. In addition, the individual must (i)

be legally allowed to stay in The Netherlands, and (ii) be over 18 years. In 1994,

485.000 individuals without work received welfare benefits. Of these, 320,000 are

counted as unemployed, which means that they are obliged to search for a job.

The remaining 165,000 individuals received welfare benefits without an obligation

to search for a job. Of the latter group, 55% belongs to a single-parent household

with children aged below 12 years (welfare for the latter type of individuals is

similar to AFDC in the U.S.). In the sequel we ignore the recipients who do not

have an obligation to search for a job, since their job finding rate is determined in

a very different way than for the other recipients. For simplicity we will use the

term “welfare recipient” to denote recipients that have an obligation to search

for a job.

Welfare benefits are means-tested (the means-test also relates to income of

a partner and ownership of assets like a house). Concerning the level of ben-

efits there are four household categories.3 In 1995, the net benefits level for a

two-parent family (i.e., a married couple with or without children) was about

1800 Dutch guilders per month.4 For a single-parent family, this was about 1600

guilders. Finally, for a single individual aged over 23 it was about 1250 guilders,

whereas for a single individual aged below 23 it was about 900 guilders. Munici-

palities have power to provide bonuses on top of the basic benefits level.

In 1994, about 35% of the welfare recipients had been collecting welfare bene-

2A more extensive discussion can be found in Van den Berg, Van der Klaauw and Van Ours
(1998). Our description is based on some publications in Dutch on welfare in The Netherlands
(Angenent, Bommeljé and Schep, 1993, 1994; Angenent and Den Heeten, 1995).

3There are a few other cases that are less common; see e.g. Van Andel and Bommeljé (1996).
4The exchange rate early 1999 is about two guilders for one U.S. dollar. One guilder is about

0.43 Euro.
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fits for an uninterrupted duration of more than 3 years. Of the welfare recipients,

68% is single, 25% is married and only 7% belongs to a single-parent family.

Welfare recipients often have low skills. The fraction of individuals with primary

education is 15% for the whole labor force but 35% for the welfare recipients.

The age structure of the population of welfare recipients is about the same in the

labor force.

In terms of inflow one may distinguish between two types of welfare recipients.

The first type concerns school leavers, i.e. workers who enter unemployment after

leaving full-time education. The second type concerns job losers, i.e. workers

with a history of labor force attachment. The workers in this group have either

run out of eligibility for UI benefits or never collected UI benefits because they

did not meet eligibility criteria at the start of their unemployment spell. The

maximum duration of UI benefits depends on the employment history of the

individual and ranges from 6 months to 4.5 years. Note that the individuals

entering welfare from UI are a selective sample of the inflow into UI. On average,

the more disadvantaged workers eventually move to welfare. In the inflow into

welfare, the group of school leavers is much smaller than the group of job losers

(10% versus 90%). There is also a large difference between the exit rates of the

two groups (65% and 35% within a year, respectively5).

A welfare recipient has several obligations in order to remain eligible for a

benefit: he has to (i) prevent unnecessary job loss, (ii) take actions to prevent

him from staying unemployed, so he has to search for a job and accept appropriate

job offers, register at the public employment office, participate in education and

training, etcetera, and (iii) keep the welfare agency informed about everything

that is relevant to the payment of welfare benefits. A welfare recipient who does

not comply with these guidelines can be imposed with a sanction in the form of

a punitive temporary reduction of the welfare benefits (see Van den Berg, Van

der Klaauw and Van Ours, 1998).

5Note that most welfare recipients under 21 years participate in youth job guarantee pro-
grams after having been on welfare for 6 months.
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3 Specification of the statistical model

3.1 Theoretical background

In this section we present the Mixed Proportional Hazard model that we use

in the empirical analysis. Before giving the outline of this model we first dis-

cuss some hypotheses that may explain why neighborhoods affect the individual

transition rate from welfare to work. At the end of this section we consider the

parameterization of our model.

The neighborhood may affect the behavior of individuals in many ways. We

focus on three main effects, local labor market effects, spillover effects and selec-

tion effects. Manski (1993) refers to these effects as exogenous effects, endogenous

effects and correlated effects, respectively. At the end of this subsection we discuss

the identification of these effects.

Labor markets in different regions may be independent even if they are char-

acterized by different demand side conditions in terms of wages and available job

opportunities. A low geographical worker mobility, often caused by high cost of

commuting faced by the workers, is often responsible for this. Workers that live

far from areas with a high economic activity may face high commuting costs,

which increases their reservation wage. Then, local labor market conditions are

an important determinant of local unemployment. For the U.S. Hoynes (1996)

finds that local labor market conditions, like unemployment rate, have an impor-

tant effect on the transition rate from welfare (AFDC) to work.

Within a nonstationary structural job search framework Van den Berg and

Gorter (1997) study the willingness to pay for commuting time in The Nether-

lands. Their empirical results show that the disutility of commuting time is low

for workers living in highly urbanized areas as compared to rural areas and partic-

ularly high for females with dependent children. This indicates that in our setting

it is very unlikely that local labor market conditions affect individual transition

rates from welfare to work. First, our database contains welfare recipients in

Rotterdam, which is a highly urbanized area. Most of the economic activity in

and around Rotterdam is concentrated is a small number of sparsely populated

neighborhoods. Because the distance between these areas and the densely pop-

ulated areas is small, commuting times are short and therefore the disutility of

commuting is low.6 And second, as has been mentioned in Section 2 our database

6The distance to the center of Rotterdam from any neighborhood is at most 6 kilometers
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only contains welfare recipients with an obligation to search for a job. Females

with dependent children, which is the group of workers with the highest disutility

of commuting, are not in our database. Single females with dependent children

do not have the obligation to search for a job and when females are not single,

most often the husband works or is the household member eligible for collecting

social security benefits.

In economic literature many studies address the importance of distinguishing

between various job search methods. Holzer (1988) introduced a discrete time

model which involves the choice of the job search method by the unemployed

worker. As the unemployed worker determines the effort denoted to each job

search method, job offer arrival rates are endogenous (see also Blau and Robins,

1990). The most frequently used distinction is between formal and informal job

search (Koning, Van den Berg and Ridder, 1997; Montgomery, 1991). Job search

is considered as formal in case the worker applies for a job using formalized

search methods like personnel advertisements and the public employment office.

Informal search occurs when for example unemployed workers receive job offers

through referral by an employed worker, a friend or a relative. An essential re-

quirement to use informal job search is an extensive network of employed relatives

and friends. Informal search channels are less costly in time and money than for-

mal search channels. Furthermore, firms consider referrals from their employees

as more informative and more reliable. Montgomery (1991) argues that informal

job search allows firms to generate more profit. And workers with a large social

network use informal job search because it generates more income. Topa (1997)

suggests that due to basic insurance motives optimally behaving individuals share

information concerning vacancies within their social network. It is in the interest

of employed workers to tell relatives and friends about job opportunities, so that

if the worker becomes unemployed these relatives and friends will in turn help

him find a job.

In case welfare recipients actually use informal job search methods, neighbor-

hood effects are only observed if the social networks largely coincide with the

neighborhood. Using data on The Netherlands Koning, Van den Berg and Rid-

der (1997) find no evidence that the choice of search channels is endogenous and

they do not find a wage advantage of informal job search over formal job search.

(which is less than 4 miles), while the harbor area can always be reached within at most 10
kilometers. Furthermore, Rotterdam has a well organized public transport consisting of trams,
busses and a subway network.
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Because having a large social network does not increase the rate at which job

offers arrive, they suggest that the distinction between formal and informal job

search is largely irrelevant. Also using data on The Netherlands Lindeboom and

Van Ours (1993) find that informal job search is not very relevant to unemployed

workers.

Similar kind of neighborhood effects exist if individuals imitate the behavior

of their neighbors. Within the neighborhood spillovers arise if individuals copy

behavior of successful or better informed neighbors. Some studies refer to this

as positive role models within neighborhoods. In a theoretical local interaction

model Eshel, Samuelson and Shaked (1998) show that in equilibrium different

types of areas exist. In some areas altruistic behavior dominates, in other areas

egoistic behavior. In their model agents need to learn which actions work well.

Then, imitation may be an important tool. Agents copy the neighbors’ behavior

in case the neighbors on average generate better outcomes.7 Eshel, Samuelson

and Shaked (1998) study individuals investing in a public good, but some of the

results may also hold for the labor market. An application to the labor market

is possible if for example individual outcomes refer to wages or unemployment

duration and investing in a public good refers to the amount of search effort.

The final possible neighborhood effect we discuss results from the endogeneity

of location choice. Individuals may prefer to live in neighborhoods where people

have a similar attitude towards joblessness or have similar job search behavior.

This may lead to segregation (Schelling, 1971). Neighborhood effects are then ob-

served as a consequence of segregation. An alternative explanation for this type of

neighborhood effects originates when individuals choosing a neighborhood to live

anticipate on future earnings. Individuals with bad labor market characteristics

expect long unemployment durations and low future incomes. Therefore, these

individuals probably prefer to live in cheap houses. If cheap housing is concen-

trated in certain neighborhoods of the city then a high proportion of individuals

with bad labor market positions lives in these neighborhoods. The neighborhood

effects observed in this case are not merely the result of interaction between in-

dividuals, but are rather caused by independent behavior of similar individuals.

Cutler and Claeser (1997) correct for endogeneity of location choice by compar-

ing the aggregated outcomes of different cities. Their empirical results show that

7Bala and Goyal (1998) suggest that also to utility maximizing agents it can be optimal to
imitate the behavior of others, for example if decision making is costly or agents possess the
computational capacity for complex decision making.
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a higher degree of racial segregation leads to substantially worse outcomes for

blacks.

In our study we use cross-neighborhood differences to identify neighborhood

effects. Manski (1993) stresses the limitations of studying the nature of these

effects (see Manski, 1995, for a more extensive discussion on the subject of iden-

tification problems within these frameworks). Without having a control group

of individuals, it is difficult to distinguish between the different hypotheses to

explain why neighborhoods affect the individual transition rate from welfare to

work. Above we argued that differences in local labor market conditions are very

unlikely the cause of differences in individual exit rates to work. Therefore, in

particular, we are left with distinguishing between (i) the effect of neighborhoods

on the behavior of individuals (e.g. informal job search, copying neighbors’ be-

havior) and (ii) the individual selection of the neighborhood. In our empirical

analysis we can not make a direct distinction between the competing hypotheses.

To illustrate this consider a certain neighborhood in which housing is cheap and

the individual transition rate from welfare to work is low. In case not all relevant

individual characteristics are observed, it is easy to show that both earlier stated

hypotheses may be valid. Assume for example that motivation to search for a

job is an unobserved individual characteristic. On the one hand, the individuals

living in the same neighborhood may affect each others motivation and therefore

most of the individual living in this neighborhood have a low motivation. On the

other hand, less motivated individuals know that they face long unemployment

spells and low expected future earning. If individuals take their expected fu-

ture earnings into account many less motivated individuals live in neighborhoods

where housing is cheap. Although we cannot make a direct distinction between

the alternative hypotheses we can do it indirectly by relating differences in exit

rates out of welfare to differences in neighborhood characteristics. More specifi-

cally, if the choice of location is relevant we expect the average price of housing

in the neighborhood to matter and if negative spillover effects are relevant we

expect the neighborhood unemployment rate to be important.

3.2 The empirical model

Before discussing our empirical model it is useful to first give a brief outline of

our data where the next section gives more detailed information. Our database

consists of all individuals who started collecting welfare benefits in 1994 in Rot-
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terdam. For each individual we know the precise duration of welfare, unless there

was right-censoring at the end of the observation period, which is October 1996.

We also observe the exit destination, which is usually employment. Other pos-

sibilities are: leaving the city, getting married or stopping to apply for welfare

benefits for unknown reasons. Exit to such destinations is treated as independent

right-censoring of the duration until exit to work. We do not have information

about what happens afterwards.

The empirical model we use is similar to the common used Hazard rate models

(see e.g. Lancaster, 1990). Consider individuals receiving welfare benefits for t

units of time. We assume that differences in transition rates from welfare to work

can be characterized by the observed individual characteristics x, the observed

neighborhood characteristics z, the unobserved characteristics v and the elapsed

welfare duration itself. We assume x and z to be constant and v to be independent

of x and z.

The transition rate from welfare to work at t conditional on x, z and v is

denoted by θ(t|x, z, v) and is assumed to have the familiar Mixed Proportional
Hazard (MPH) specification

θ(t|x, z, v) = λ(t)ψ(x, z) exp(v) (1)

in which λ(t) represents the individual duration dependence. Let t be the real-

ized duration when leaving to employment. The conditional density function of

t|x, z, v can be written as

f(t|x, z, v) = θ(t|x, z, v) exp
µ
−
Z t

0
θ(s|x, z, v)ds

¶
Let G(v) be the distribution function of the unobserved characteristic v. The

density function of t conditional on x and z equals

f(t|x, z) =
Z
v
f(t|x, z, v)dG(v)

It is straightforward to derive the individual contributions to the likelihood

function from this density function. The use of a flow sample of welfare spells

means that all spells are observed from the start, so that we do not have any

problems with initial conditions. The right-censoring in the data is exogenous and

is therefore solved in a straightforward manner within the hazard rate framework.

For the duration dependence function we take the most flexible specification

10



used to date. We take λ(t) to have a piecewise constant specification,

λ(t) = exp

 X
j=1,2,...

λjIj (t)


where j is a subscript for time intervals and Ij(t) are time-varying dummy vari-

ables that are one in consecutive time intervals. Note that with an increasing

number of time intervals any duration dependence pattern can be approximated

arbitrarily closely. By now it is well known that duration dependence specifica-

tions with only one parameter (like a Weibull specification) are overly restrictive

(see e.g. Lancaster, 1990). We come back to the specification of the function

ψ(x, z) and the distribution of the unobserved heterogeneity term v in Section 5

when we discuss the estimation results.

4 Data

Our database concerns welfare recipients in Rotterdam, which is the second

largest city of The Netherlands. At the end of 1995 Rotterdam had almost 600,000

inhabitants of which approximately 260,000 were employed workers. About 40%

of the Rotterdam population consists of immigrants or their children. There

were around 35,000 unemployed workers, which is 15% of the labor force. About

61,000 individuals were receiving some kind of social security benefit. Of these,

78% had received this benefit already for more than one year.

The database contains administrative information on all unemployed individ-

uals who started to collect welfare benefits in Rotterdam in 1994 and who were

obliged to search for a job. The advantage of using an administrative database

is that the data do not suffer from selective nonresponse or attrition from the

database. The full database consists of 11350 individuals. We exclude from the

data individuals who became eligible for welfare before 1994 but did not start

to collect benefits until 1994, individuals for which the moment of inflow into

welfare equals the moment of outflow, individuals for which the location of the

neighborhood is missing and individuals living in neighborhoods not belonging

to the inner-city of Rotterdam. As a result, the final dataset consists of 7519 job

losers and 1150 school leavers. As explained in Section 2 job losers and school

leavers have very different characteristics and it is obvious that the behavior of

these two groups can not be captured within a single model. Therefore, we an-

alyze these groups separately. We distinguish not only between job losers and
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school leavers, but within these groups we also distinguish between Dutch and

non-Dutch welfare recipients. The final database only contains 205 non-Dutch

school leavers, which is insufficient for an empirical analysis. Consequently, we

estimate the empirical model using the three separate data sets consisting of

Dutch job losers, non-Dutch job losers and Dutch school leavers. All information

on events is daily.

In the analysis we use the values of the explanatory variables x and z at the

moment of inflow. In addition to standard personal characteristics, we include in

x a variable indicating whether the individual has ever received welfare benefits

before. It may be clear that this variable is only relevant to job losers, school

leavers come from full-time education and hence face their first spell of collecting

welfare benefits. The dummy variable “married” equals one in case of marriage

or concubinage. The dummy variable “married or kids” will be used to allow

for interaction between the effects of marriage and children. Recall that single

parents with children under 12 years old are not in our database as they do not

have an obligation to search for a job. Because school leavers are of low age,

single parents hardly appear in our database and therefore the variable “married

or kids” is not included when considering school leavers. For the same reason we

also do not consider “age” for this group. It should be stressed that variables

that are not relevant for the welfare agency are not included in the database.

This means that we do not have information on the profession and the level of

education of the welfare recipients.

Finally, the database identifies the neighborhood of the welfare recipient which

is used to assign neighborhood characteristics using summaries from the Center of

Research and Statistics of Rotterdam. The neighborhood statistics are recorded

in 1994, which is the year that the welfare recipients in the database started

collecting welfare benefits. As mentioned in the introduction some industrialized

neighborhoods are very sparsely populated and often no welfare recipients live in

these neighborhoods. Rotterdam is divided into approximately 80 neighborhoods

of which 66 belong to the inner-city. The total area of the inner-city is approx-

imately 100 square kilometers, which means that a neighborhood on average is

1.5 square kilometers. The average number of inhabitants in the neighborhoods

in the inner-city is approximately 8000. The additional database on neighbor-

hood statistics includes for each neighborhood a number of economic, social and

demographic characteristics z, such as percentage of inhabitants collecting social

security benefits, percentage of Non-Dutch inhabitants, average income, average

12



price of houses, geographical mobility, etcetera. From now on we use unem-

ployment rate to describe the percentage individuals collecting social security

benefits. These two measures are not identical as the unemployment rate does

not cover nonparticipants who are entitled to social security and the percentage

individuals collecting social security benefits only considers benefits paid by the

welfare agency, thereby ignoring for example UI benefits.

The empirical survival rates (Kaplan-Meier estimates) of the four above de-

fined samples of welfare recipients are given in Figure ??. As expected, school
leavers have higher exit rates than job losers and Dutch welfare recipients have

higher exit rates than their counterparts. The differences between the groups

are rather large. While after 8 months 50% of the Dutch school leavers found

work, around 75% of the Dutch job losers and non-Dutch school leavers is still

on welfare and more than 85% of the non-Dutch job losers still receives welfare

benefits.

Table 1 provides some statistics of the data set of 5653 Dutch job losers, 1866

non-Dutch job losers and 945 Dutch school leavers. There are big differences in

the percentages of individuals that leave the welfare system before October 1996.

School leavers are observed to exit welfare to work more often than job losers

and within this group the exit probability of Dutch welfare recipients is higher

than the non-Dutch welfare recipients. Since some of the welfare recipients were

“exposed to the risk” of leaving the welfare system since January 1994, while

others entered in December 1994, it is difficult to draw conclusions from these

numbers. Nevertheless, we can get a first impression of differences between in-

dividuals by comparing such probabilities for different subsamples. Within all

subsamples male, married and childless welfare recipients have a slightly higher

exit probability than their counterparts. Furthermore, for the subsamples of job

losers the exit probabilities of older recipients is much smaller than of young re-

cipients, recurrent recipients have a slightly lower exit probability for the group of

non-Dutch and higher exit probability for the group of Dutch recipients. Finally,

single welfare recipients without kids are more often observed to exit to work

than their counterparts. Within the above mentioned groups the neighborhood

statistics do differ between welfare recipients who are observed to exit before Oc-

tober 1996 and welfare recipients who do not exit to work. However, there are

differences between the subsamples of welfare recipients. Dutch welfare recipients

tend to live more often than non-Dutch welfare recipients in neighborhoods with

higher average income, more expensive houses, more jobs, lower geographical mo-
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bility and a less non-Dutch inhabitants. The unemployment rate does not seem

to differ very much.

5 Estimation results

5.1 The baseline model

In this section we discuss the results of our empirical analysis. We start with

discussing a model that only allows for heterogeneity through variation in in-

dividuals characteristics. In Subsection 5.2 we extend this model by including

neighborhood effects. All parameter estimates of all model specifications are ob-

tained by using the method of Maximum Likelihood. We take the unit of time to

be a month. Furthermore, we specify the piecewise constant duration dependence

in terms of quarters and normalize by taking λ1 = 0. To perform the estima-

tion we have to specify the unobserved heterogeneity distribution, decide which

neighborhood characteristics to include and specify ψ(x, z) in equation (1). We

estimate the model separately for the subsamples of Dutch job losers, non-Dutch

job losers and Dutch school leavers. Tables 2—4 present the estimation results for

these groups.

In our “baseline” model the individual transition rate from welfare to work

depends only on the elapsed duration of the welfare spell and observed individ-

ual characteristics, such that ψ(x, z) = exp(x0β). And the parameter v is an

intercept, i.e. G(v) is concentrated at a single (unknown) point of support. We

estimate the parameters λt (t = 1, . . . , 11), v and β, where β is a vector of 9 pa-

rameters for the subsamples of job losers and 3 parameters for the subsample of

school leavers.8 For the subsample of non-Dutch job losers we do not observe any

recipients with the age above 56 finding a job, therefore the maximum likelihood

estimate corresponding to the covariate “Age 56-65” equals −∞.
The estimated intercept v has the highest value for the Dutch school leavers,

implying that school leavers have a higher transition rate from welfare to work

than job losers. For this latter group individuals with the Dutch nationality have

higher exit rates than non-Dutch individuals. The estimates of the duration de-

pendence λt indicate that overall the individual transition rate from welfare to

8Because we do not observe any transition from welfare to work in the subsamples of job
losers during the 11th quarter we can not estimate λ11.
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work decreases as the duration of collecting welfare benefits increases. Appar-

ently, stigmatization and discouraged worker effects play a significant role. The

covariate effects on the exit rates to work are almost all significantly different

from 0. In all three groups of individuals females, unmarried welfare recipients

and welfare recipients with children have lower probabilities to find work than

their counterparts. It is interesting to pay some attention to the household char-

acteristics, as they are closely related to the welfare benefits level. Recall that

a couple without children receives benefits that are much lower per person than

what a single individual receives, so one may expect someone in the former house-

hold to have a higher probability to find a job (note that someone who is married

to a full-time employed worker is in general not entitled to welfare, so he would

not be in our data). To check on this, note that the estimated empirical effect of

“married” depends on whether there are children in the household. However, it

turns out that in both cases the individual in the “married” household does have

a higher exit rate. Now consider the effect of children. Having children increases

the benefits level of unmarried recipients, so one may expect this to decrease the

exit rate (of course, having children may also increase the non-pecuniary utility

of being unemployed, and this is an additional reason to expect a lower exit rate).

It turns out that children do have a negative effect on the exit rate, whether one

is married or not. Note that if the individual is a single parent and one of the

children is below 12 years then he is not obliged to search for a job, so then he

is not in our data. Finally, age seems to be the most important covariate in the

transition rate for job losers. This exit rate is lower for older job losers.

So far we did not correct for possible unobserved heterogeneity. It is well

known that neglecting unobserved heterogeneity may lead to biased parameter

estimates, both in duration dependence and observed heterogeneity. In particu-

lar, estimated duration dependence decreases slower and the estimated covariate

effects are biased toward 0 when the hazard rate does not involve an unobserved

component.9 We take the distribution of the unobserved heterogeneity to be dis-

crete with two unrestricted points of support (va, vb) with associated probabilities

Pr(v = va) = p = 1 − Pr(v = vb), where 0 ≤ p ≤ 1. However, for none of the

subsamples of individuals we observe any significant unobserved heterogeneity.

When optimizing the loglikelihood function of the model containing unobserved

9These results only hold in case of large samples and no right-censoring (see e.g. Lancaster,
1990).
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heterogeneity the locations of both mass points converge to each other during the

iterations, i.e. the optimal value of the loglikelihood function does not improve

compared to the model not containing unobserved heterogeneity.

5.2 Allowing for neighborhood effects

Now let us turn to the way in which the neighborhood affects the individual

transition rate from welfare to work. The available neighborhood statistics suffer

from two problems. First, the neighborhood statistics describe the situation at

the beginning of the welfare spell in 1994 and therefore are not time varying. This

is a serious limitation as it does not allow us to include both the neighborhood

characteristics and dummy variables for each neighborhood (fixed effects). The

second problem concerns the high correlation between some of the neighborhood

characteristics. A high correlation between regressors may cause some problems

in the empirical analyses, in particular the standard errors of the parameter esti-

mates are overestimated. We return to this latter issue below. In the remainder

we focus only on the covariate effects of neighborhood characteristics. The esti-

mated individual duration dependence and the estimated covariate effects do not

change much as compared to the previous discussed “baseline” model.

We start the neighborhood analysis with extending the “baseline” model by

allowing for fixed neighborhood effects, i.e. for each neighborhood an indica-

tor function for living in this neighborhood is included. Within each subsample

there are some neighborhoods for which there are no inhabitants observed in the

subsample and some neighborhoods for which we only observe welfare recipients

with right-censored welfare spells. Obviously in the former case we are unable to

estimate a fixed neighborhood effect, while in the latter case the estimated values

of the fixed effects equal −∞. All estimated standard errors are computed con-
ditional on these values. In the tables we have only reported the estimated effect

of the neighborhood with the highest exit rate and of the neighborhood with the

lowest exit rate, ignoring neighborhoods for which we do not observe any outflow

to work. The differences between these values are for each subsample larger than

4, implying extremely large differences in transition rates between welfare recip-

ients living in the neighborhood with the highest exit rate and identical welfare

recipients living in the neighborhood with the lowest exit rate. We test whether

all fixed effects equal, i.e. we test the “baseline” model against this “fixed effect”

model. The Likelihood Ratio (LR) statistic has a chi-square distribution with
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respectively 63, 54 and 59 degrees of freedom for the Dutch job losers, non-Dutch

job losers and the Dutch school leavers. The LR test statistics equal 152.7,

65.5 and 100.7 indicating that for the both groups of Dutch welfare recipients

indeed the neighborhood affects individual transition rates, while we may not

reject the null hypothesis for the group of non-Dutch job losers (χ2
63;0.95 = 95.65,

χ2
54;0.95 = 72.2 and χ2

59;0.95 = 78.8).

We established that for Dutch welfare recipients in some sense the neigh-

borhood affects individual exit rates. To get an indication what drives these

neighborhood effects, we replace the fixed effects by neighborhood characteristics

(z) according to the multiplicative specification ψ(x, z) = exp(x0β + z0γ). As

mentioned above, the correlation between some neighborhood characteristics is

high. This is especially the case for the unemployment rate and the average in-

come within a neighborhood (−0.82). As these two variables are both the direct

result of the equilibrium on the labor market we choose to ignore the average

income within the neighborhood. We start by including only the unemployment

rate, which may be an indicator of negative spillover effects. Below we also inves-

tigate whether other neighborhood characteristics have any explanatory power

concerning differences in exit rates to work between neighborhoods. Addition-

ally, we allow for unobserved neighborhood effects, which means that we exploit

the “knowledge” that all individuals within a neighborhood have a similar un-

observed heterogeneity component. The welfare spells of individuals living in

the same neighborhood are treated as being multiple spells. Again we choose

a discrete distribution with two unrestricted points of support. Only in case of

the Dutch job losers we observe some dispersed unobserved heterogeneity at the

“neighborhood level”. And, only for both subsamples of Dutch welfare recipi-

ents the covariate effect of the unemployment rate is significant. The parameter

estimates of this covariate equals -4.94 for Dutch school leavers and -3.40 for

Dutch job losers. To illustrate the magnitude of this effect, we compare the exit

rate to work of a welfare recipient living in a neighborhood with a relatively low

unemployment rate (5%) with a welfare recipient with identical individual char-

acteristics living in a neighborhood with a relatively high unemployment rate

(15%). For a Dutch school leaver the exit rate is 1.64 times larger when living

in the neighborhood with the low unemployment rate as compared to the neigh-

borhood with the high unemployment rate, while this ratio is 1.41 for Dutch job

losers. Additional to this neighborhood effect we observe a second neighborhood

effect only for Dutch job losers, as we find dispersed unobserved heterogeneity
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at a neighborhood level. The estimation results show that within 28% of the

neighborhoods welfare recipients have a higher exit rate than in the other 72%

of the neighborhoods, the individual exit rates in the neighborhoods with a high

exit rate are 1.31 times higher.

So far we only included the unemployment rate as measures of the neighbor-

hood. It may however be the case that other characteristics are relevant to the

individual exit rate to work. We add to the model the average price of housing,

the percentage inhabitants with a non-Dutch nationality, the average income, the

geographical mobility and the crime rate, separately. In our opinion the average

housing price is particularly important. If any selection effects exist, these are

most likely to be represented by average housing price on young welfare recipi-

ents. Young welfare recipients have most likely just left their parental house. The

price of a house is the most important variable when finding a new house. The

selection effect then implies that individuals with bad labor market prospects,

i.e. long expected durations of unemployment and low expected future income,

select them self into the neighborhoods with cheap housing. The percentage in-

habitants with a non-Dutch nationality, the geographical mobility and the crime

rate are considered to represent negative stigma effects, while the average income

represents a positive stigma effect. None of these neighborhood characteristics

has a significant effect on individual exit rates. The corresponding parameter

estimates were close to 0 and the optimal value of the loglikelihood function was

almost unaffected.

Until now, the specification of the statistical model is restrictive in a sense

that it assumes that the neighborhood affects the behavior of all welfare recipi-

ents within a subsample in the same way. Empirical studies show however that

spillover effects differ between individuals (Hoynes, 1996; Topa, 1997). To ac-

count for differences in effect between individuals we allow for interaction terms

within the hazard rate, ψ(x, z) = exp(β 0x + γ0z +
P
i,j αij(xi · zj)). Including

interaction terms between the unemployment rate and the individual character-

istics does not improve the model significantly for the subsamples of Dutch school

leavers and non-Dutch job losers. However, we find some significant interaction

between the unemployment rate and the age of Dutch job losers. Dutch job losers

with an age between 18 and 25 are more sensitive to the unemployment rate than

older welfare recipients. The estimated effect of the unemployment rate on the

exit rate of ‘young’ Dutch job losers almost coincides with the estimated effect on

the exit rate of Dutch school leavers. If we recall that school leavers are young,
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this result is not very surprising.

Finally, we perform some simulations to investigate the size of the impact of

the unemployment rate on the transition rates from welfare to work. We focus

on the probability of leaving welfare to work within one year after the start of

the benefit and distinguish between two types of individuals. Individual J is

25 years old and individual K is 50 years old. Both individuals are single men

without children who never collected welfare benefits before. For each of the three

subsamples we compute the exit probability of individuals J and K conditional

on living in a neighborhood with a low unemployment rate (5%) or with a high

unemployment rate (15%). Because for the Dutch job losers we found some

dispersed unobserved heterogeneity on a neighborhood level we also condition

on living in a neighborhood with high and low unobserved characteristics. To

compute the estimated exit probabilities we use for the Dutch job losers the

parameter estimates provided in the fourth column of Table 2. For the non-

Dutch job losers and the Dutch school leavers we use the parameter estimates of

the third columns of Tables 3 and 4.

The estimated exit probabilities are presented in Table 5. As noted earlier

the exit probabilities are much lower for non-Dutch individuals than for Dutch

individuals. It is clear that the neighborhood does not affect the probability of

finding a job for non-Dutch job losers. The neighborhood effects are the largest

for the young Dutch welfare recipients. Consider individual J in the group of

Dutch job losers, who is living in a neighborhood with a low unemployment rate

and good unobserved neighborhood characteristics. This individual has an exit

probability of 0.65 as compared to 0.39 for an identical individual living in a

neighborhood with a high unemployment rate and bad unobserved neighborhood

characteristics. If this individual J is a school leaver the exit probabilities are

0.72 when living in a neighborhood with a low unemployment rate and 0.54 when

living in a neighborhood with a high unemployment rate. While for young Dutch

job losers the exit rates are mostly affected by the unemployment rate within

the neighborhood, the exit rates of older Dutch job losers are equally affected by

the unobserved neighborhood characteristics and the unemployment rate in the

neighborhood.

In most literature on neighborhood effects in the U.S. results similar to ours

are found (see Case and Katz, 1991; O’Regan and Quigley, 1998; Topa, 1997).

Our results are easiest to compare with the results found by Hoynes (1996), as

she also focuses on the re-employment of welfare recipients. Of course, when
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comparing the results we must keep in mind that the welfare program differs

substantially between the U.S. and The Netherlands as does the population of

unemployed workers collecting welfare benefits. The results found by Hoynes

(1996) do not coincide completely with our results. There are two main differ-

ences. First, Hoynes (1996) finds that also neighborhood characteristics other

than the unemployment rate, for example median income, are relevant. And sec-

ond, Hoynes (1996) finds that minorities are more sensitive to the neighborhood

composition, whereas we find the opposite result that the neighborhood does not

affect the job finding rate of non-Dutch welfare recipients

6 Conclusions

In this paper we investigate to what extent the transition from welfare to work of

individual welfare recipients is influenced by characteristics of the neighborhood

they live in. We analyze a sample of welfare recipients in Rotterdam, which is the

second largest city of The Netherlands. We distinguish three groups of welfare

recipients, Dutch job losers, non-Dutch job losers and Dutch school leavers. For

non-Dutch job losers we do not find any evidence that neighborhood character-

istics determine their exit rate to a job. This does not necessarily mean that the

behavior of non-Dutch welfare recipients is insensitive to social interaction. It is

possible that the social network of non-Dutch welfare recipients does not coincide

with the neighborhood, but is organized differently.

Our empirical results show that the neighborhood affects the individual exit

rate to work for Dutch welfare recipients. Most sensitive to the composition of the

neighborhood are young welfare recipients. The exit rate of young Dutch welfare

recipients decreases if the unemployment rate within the neighborhood increases.

Other neighborhood characteristics, in particular housing prices do not have any

effect. Additionally, the exit rate of job losers is also influenced by unobserved

neighborhood effects. Due to these unobserved neighborhood heterogeneity we

observe neighborhoods in which the welfare recipients have on average lower exit

rates than identical welfare recipients in other neighborhoods.

Our empirical analysis suffers from identification problems. In particular,

we are unable to make a direct distinction between the case in which individual

behavior is affected by the neighborhood and the case in which individuals choose

to live in neighborhoods with similar behaving inhabitants. However, we are able
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to make an indirect inference about the nature of the neighborhood effects by

examining which characteristics matter and which characteristics are irrelevant.

If selection is the driving force of the neighborhood characteristics we expect

housing prices to be relevant. Since from our empirical analysis it appears that

they are not, we conclude that selection effects are not very important. We

consider the unemployment rate to be an indicator of negative spillover effects.

The neighborhood unemployment rate appears to have a negative effect on the

transition from welfare to work of young welfare recipients. It is this group who

in particular is vulnerable for social interaction. From a policy point of view

this implies that when it comes to youth unemployment policy special attention

should be given to young welfare recipients in high unemployment neighborhoods.
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Job losers School leavers
Dutch Non-Dutch Dutch

Exit Obs Cen Tot Obs Cen Tot Obs Cen Tot

Individual characteristics
Age 18—25 51% 49% 2298 38% 62% 770 63% 37% 838
Age 26—35 42% 58% 2018 27% 73% 711 68% 32% 107
Age 36—45 31% 69% 867 22% 78% 253 — — 0
Age 46—55 26% 74% 391 15% 85% 110 — — 0
Age 56—65 11% 89% 79 0% 100% 22 — — 0

Male 45% 55% 3446 31% 69% 1452 68% 32% 507
Female 38% 62% 2207 23% 77% 414 59% 41% 438

Not married 42% 58% 5008 29% 71% 1158 63% 37% 896
Married 47% 53% 645 30% 70% 708 78% 22% 49

No children 45% 55% 4695 32% 68% 1201 64% 36% 926
Children 31% 69% 958 25% 75% 665 37% 63% 19

Collected welfare before 40% 60% 3125 30% 70% 1055 64% 36% 945
New client 46% 54% 2528 29% 71% 811 — — 0

Not married, no kids 44% 56% 4406 31% 69% 1010 64% 36% 884
Married or kids 36% 64% 1247 27% 73% 856 66% 34% 61

Neighborhood characteristics
Unemployment rate 0.12 0.13 0.13 0.14 0.14 0.14 0.12 0.13 0.12
Non-Dutch inhabitants (%) 0.47 0.50 0.49 0.56 0.56 0.56 0.46 0.52 0.49
Average income (× 10000) 1.73 1.68 1.70 1.56 1.57 1.56 1.78 1.67 1.74
Average price of houses (× 10000) 7.45 7.07 7.23 6.40 6.43 6.42 7.83 7.21 7.60
Number of fulfilled jobs 2978 2998 2990 2518 2557 2546 4028 3401 3800
Moving-mobility 195 202 199 210 209 209 199 211 203
Crime rate 0.15 0.15 0.15 0.13 0.13 0.13 0.19 0.17 0.19

Total 42% 58% 5653 30% 70% 1866 64% 36% 945

Explanatory note: The upper half of the table shows how welfare recipients with a certain individual character-

istic are distributed over the subsamples defined by whether a transition from welfare to work is observed (Obs)

or not (Cen). The last column (Tot) gives the total number of welfare recipients in the subsamples. The lower

half of the table shows averages of the neighborhood characteristics over the above defined groups of welfare

recipients. The last column (Tot) gives the full sample averages.

Table 1: Some characteristics of the data set.
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Exit hazard Exit hazard Exit hazard Exit hazard
θ θ θ θ

Duration dependence
λ1 0 0 0 0

λ2 0.044 (0.061) 0.053 (0.062) 0.049 (0.082) 0.051 (0.090)

λ3 −0.17 (0.068) −0.15 (0.069) −0.16 (0.079) −0.15 (0.086)

λ4 −0.33 (0.076) −0.31 (0.076) −0.32 (0.12) −0.32 (0.13)

λ5 −0.39 (0.081) −0.36 (0.081) −0.37 (0.11) −0.37 (0.11)

λ6 −0.47 (0.087) −0.44 (0.087) −0.45 (0.12) −0.44 (0.13)

λ7 −0.55 (0.094) −0.51 (0.094) −0.53 (0.11) −0.52 (0.12)

λ8 −0.95 (0.12) −0.92 (0.12) −0.93 (0.16) −0.92 (0.17)

λ9 −1.00 (0.14) −0.97 (0.14) −0.98 (0.21) −0.98 (0.23)

λ10 −1.49 (0.23) −1.45 (0.24) −1.47 (0.32) −1.47 (0.33)

Individual characteristics
Age 26—35 −0.27 (0.047) −0.28 (0.048) −0.27 (0.080) −0.58 (0.20)

Age 36—45 −0.66 (0.072) −0.70 (0.072) −0.68 (0.12) −1.10 (0.28)

Age 46—55 −0.97 (0.10) −1.03 (0.11) −1.01 (0.13) −1.25 (0.35)

Age 56—65 −1.98 (0.34) −2.06 (0.34) −2.02 (0.54) −1.83 (1.08)

Female −0.084 (0.045) −0.10 (0.046) −0.088 (0.059) −0.086 (0.063)

Married 0.67 (0.12) 0.67 (0.12) 0.66 (0.20) 0.66 (0.22)

Children −0.28 (0.12) −0.26 (0.12) −0.27 (0.18) −0.26 (0.19)

New client 0.18 (0.042) 0.16 (0.042) 0.16 (0.055) 0.16 (0.064)

Married or kids −0.39 (0.15) −0.39 (0.15) −0.40 (0.25) −0.39 (0.25)

Neighborhood characteristics
Unemployment rate −3.40 (0.94)

Interaction unemployment rate × age
Age 18—25 −4.75 (0.99)

Age 26—35 −2.22 (1.68)

Age 36—45 −1.32 (2.41)

Age 46—55 −2.69 (2.82)

Age 56—65 −6.51 (11.81)

Intercept
v −3.06 (0.055)

Fixed effects
Maximum 0.16

Minimum −4.06

Unobserved heterogeneity (on neighborhood level)
va −2.46 (0.19) −2.27 (0.19)

vb −2.71 (0.16) −2.55 (0.16)

pa 0.28 (0.31) 0.28 (0.31)

pb 0.72 (0.79) 0.72 (0.78)

logL -10731.35 -10654.98 -10700.52 -10695.68
N 5653 5653 5653 5653

Explanatory note: Standard errors in parentheses.

Table 2: Estimation results for the group of Dutch job losers.
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Exit hazard Exit hazard Exit hazard Exit hazard
θ θ θ θ

Duration dependence
λ1 0 0 0 0

λ2 0.28 (0.14) 0.31 (0.15) 0.28 (0.14) 0.28 (0.14)

λ3 0.17 (0.15) 0.20 (0.15) 0.17 (0.15) 0.17 (0.15)

λ4 −0.16 (0.17) −0.12 (0.17) −0.16 (0.17) −0.16 (0.17)

λ5 −0.34 (0.18) −0.29 (0.19) −0.34 (0.18) −0.34 (0.18)

λ6 −0.43 (0.19) −0.38 (0.20) −0.43 (0.19) −0.43 (0.19)

λ7 0.081 (0.17) 0.14 (0.17) 0.081 (0.17) 0.083 (0.17)

λ8 −0.55 (0.22) −0.49 (0.22) −0.55 (0.22) −0.55 (0.22)

λ9 −0.57 (0.26) −0.50 (0.26) −0.57 (0.26) −0.57 (0.26)

λ10 −1.54 (0.51) −1.45 (0.52) −1.54 (0.52) −1.53 (0.51)

Individual characteristics
Age 26—35 −0.39 (0.098) −0.44 (0.10) −0.39 (0.098) −0.15 (0.38)

Age 36—45 −0.56 (0.15) −0.57 (0.16) −0.56 (0.15) −1.03 (0.56)

Age 46—55 −1.11 (0.25) −1.12 (0.27) −1.11 (0.25) −0.41 (0.80)

Age 56—65 −∞ −∞ −∞ −∞
Female −0.38 (0.12) −0.43 (0.13) −0.38 (0.12) −0.38 (0.12)

Married 0.28 (0.24) 0.23 (0.24) 0.28 (0.24) 0.29 (0.24)

Children −0.33 (0.15) −0.31 (0.16) −0.33 (0.15) −0.33 (0.15)

New client −0.016 (0.087) −0.0072 (0.091) −0.016 (0.088) −0.014 (0.088)

Married or kids −0.15 (0.27) −0.13 (0.28) −0.15 (0.27) −0.16 (0.27)

Neighborhood characteristics
Unemployment rate −0.20 (1.16)

Interaction unemployment rate × age
Age 18—25 0.17 (1.66)

Age 26—35 −1.59 (1.93)

Age 36—45 3.65 (3.43)

Age 46—55 −5.05 (5.54)

Age 56—65 −
Intercept
v −3.63 (0.12) −3.61 (0.21) −3.66 (0.27)

Fixed effects
Maximum 0.95

Minimum −4.64

logL -2771.39 -2738.64 -2771.38 -2770.13
N 1866 1866 1866 1866

Explanatory note: Standard errors in parentheses.

Table 3: Estimation results for the group of non-Dutch job losers.
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Exit hazard Exit hazard Exit hazard
θ θ θ

Duration dependence
λ1 0 0 0

λ2 0.026 (0.11) 0.096 (0.11) 0.043 (0.11)

λ3 −0.17 (0.13) −0.061 (0.13) −0.14 (0.13)

λ4 −0.59 (0.16) −0.45 (0.17) −0.54 (0.16)

λ5 −0.42 (0.17) −0.26 (0.17) −0.36 (0.17)

λ6 −1.16 (0.25) −0.98 (0.25) −1.09 (0.25)

λ7 −0.91 (0.24) −0.72 (0.24) −0.84 (0.24)

λ8 −1.26 (0.30) −1.06 (0.30) −1.19 (0.30)

λ9 −1.57 (0.42) −1.37 (0.42) −1.51 (0.42)

λ10 −2.06 (0.71) −1.89 (0.72) −2.01 (0.71)

λ11 −2.07 (1.00) −1.94 (1.02) −2.01 (1.00)

Individual characteristics
Female −0.15 (0.083) −0.12 (0.090) −0.14 (0.084)

Married 0.55 (0.18) 0.59 (0.21) 0.60 (0.19)

Children −1.23 (0.44) −1.26 (0.51) −1.22 (0.45)

Neighborhood characteristics
Unemployment rate −4.94 (0.83)

Intercept
v −2.43 (0.081) −1.86 (0.13)

Fixed effects
Maximum 0.23

Minimum −4.76

logL -2221.03 -2170.69 -2204.00
N 945 945 945

Explanatory note: Standard errors in parentheses.

Table 4: Estimation results for the group of Dutch school leavers.
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Unempl. Unobs. Individual
rate charac. J K

Dutch job loser
5% va 0.65 0.28
15% va 0.48 0.22
5% vb 0.54 0.22
15% vb 0.39 0.17

Non-Dutch job loser
5% v 0.29 0.11
15% v 0.29 0.11

Dutch school leavers
5% v 0.72 -
15% v 0.54 -

Explanatory note: Individual J is single living, 25 years old man without children who never collected welfare

benefits before. Individual K is identical to individual J except that he is 50 years old. It might be clear that

Individual K can not be a school leaver. For both types of welfare recipients we computed the probability of

leaving welfare to work within one year conditional on living in a neighborhood with a high unemployment rate

(15%) or in a neighborhood with a low unemployment rate (5%). Furthermore, if the individual is a Dutch job

losers we also take the dispersed unobserved heterogeneity on neighborhood level into account (for the other

subsamples we did not find dispersed unobserved heterogeneity).

Table 5: Estimated probabilities to find a job within one year after entering the

welfare benefit system; three groups of welfare recipients.
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