
Economic & Labour Market Review | Vol 4 | No 9 | September 2010 

37Office for National Statistics

Explaining 
exits from 
unemployment in 
the UK, 2006–09

The duration of unemployment is an 
indicator of how effi cient the labour 
market is at matching workers to 
jobs. Understanding the drivers of 
unemployment is of interest to policy 
makers, researchers and the public alike. 
Economic theory suggests that there will 
always be some measure of frictional 
unemployment in any economy, as it takes 
time for workers to search for and fi nd 
appropriate jobs (ONS, 2008). This article 
analyses the effect that an individual’s 
characteristics have on the length of their 
unemployment, and ultimately on their 
likelihood of becoming employed. 
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Introduction 

Aggregate estimates of unemployment 
by duration, age and sex are 
published by the Offi  ce for National 

Statistics (ONS) in the Labour Market 
Statistical Bulletin1. Th ese are derived from 
individual responses to the Labour Force 
Survey (LFS). In 2009 ONS published 
evidence and analysis on the relationship 
between the length of an individual’s spell 
of unemployment and the associated 
probability of leaving unemployment 
(Long, 2009). Th e study uses the British 
Household Panel Survey (BHPS) to 
analyse the factors that aff ect the length 
of unemployment spells. It estimates the 
probability of exiting unemployment, 
fi nding that individuals are less likely to 
exit unemployment as the length of the 
spell increases (all other things being 
equal). Long (2009) also notes that the 
characteristics of the individual (such as 
education and housing situation) has a 
signifi cant impact. 

Th e objectives of this article are to test 
consistency between the LFS and BHPS 
data, to analyse the underlying factors 
which aff ect duration of unemployment, 
and to investigate the relationship 
between an individual’s characteristics 
(including length of unemployment) 
and their employment prospects. Th is 
is achieved by using LFS data to model 
the probability of an individual having 
an unemployment spell. Th is model is 
extended to estimate the length of an 
individual’s unemployment spell. Finally, 
the LFS model estimates the probability of 

fi nding employment, given the duration of 
unemployment and other characteristics. 
Another model is then estimated using 
BHPS data. Th is model estimates the 
probability of exiting unemployment 
to a specifi c destination, distinguishing 
between moving from unemployment to 
either employment or economic inactivity. 

At the simplest level, job search theory 
states that an individual’s probability of 
gaining employment is equal to their 
probability of receiving a job off er 
multiplied by their probability of accepting 
it. A combination of both demand and 
supply side factors will therefore determine 
their duration of unemployment. It is 
generally thought that if there are high 
levels of long-term unemployment in an 
economy then it may be an indicator that 
‘structural unemployment’ is present. Th is 
implies that long-term unemployment may 
be interpreted as a sign that the labour 
market is not functioning effi  ciently in 
terms of matching individuals to jobs as a 
result of changes in the demand or supply 
of labour in the economy.  

Policy makers, analysts and individuals 
may be interested in the results of analysis 
based on durations of unemployment 
because changes in economic conditions 
do not aff ect all individuals identically. 
Further to this, there are thought to 
be social costs to unemployment (for 
example, it may be that there is some 
relationship between rising unemployment 
and rising crime). Long (2009) fi nds 
that an individual is less likely to be re-
employed as the length of an individual’s 
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unemployment duration increases. Th is 
may be caused by a loss of attachment 
to the labour market and may be 
interpreted such that individuals should be 
encouraged to maintain contact with the 
labour market to increase their probability 
of fi nding employment.

Description of Labour Force 
Survey data
Th e fi rst part of this article uses data from the 
LFS dataset. Th e LFS is a household survey 
which is weighted to provide information 
that is representative of the UK population. 
It collects information on a range of labour 
force characteristics and related topics. Th e 
LFS is collected on a quarterly basis and 
was originally designed to produce cross-
sectional data to facilitate the production of 
offi  cial labour market statistics. 

Th e LFS is conducted using rolling fi ve 
quarter waves, with each sample household 
retained for fi ve consecutive quarters, 
and a fi ft h of the sample replaced each 
quarter. Th e ability to track an individual 
across quarters produces a rich source of 
longitudinal data, so ONS made the LFS 
longitudinal dataset available to the public 
in 1992.  

Th e sample used for this section of 
the article spans the period Q3 (July 
to September) 2006 to Q4 (October to 
December) 2009. Th is study has restricted 
the data to analyse respondents aged 18 
to state pension age (59 for women and 
64 for men for that time period). Th e 
model does not include 16 to 18 year olds 
because there are several economic and 
non-economic reasons why respondents 
in this age group may move in and out 
of economic activity (predominantly 
educational reasons) making modelling 
unreliable. Also education policies have 
changed over the sample timeframe 
meaning that consistency may be lost 
when trying to track these individuals’ 
economic statuses over time. 

Th e defi nitions of employment and 
unemployment for the fi rst part of this 
article are consistent with those used by 
both ONS to calculate offi  cial UK rates 
and levels, and also with the International 
Labour Organisation (ILO) defi nitions of 
these indicators2. A person is considered to 
be unemployed if they:  

■ are without a job, want a job, have 
actively sought work in the last four 
weeks, and are able to start work 
within the next two weeks. Or

■ are out of work, have found a job and 
are waiting to start it in the next two 
weeks 

A person is considered to be employed if 
they: 

■ are in paid employment at work for at 
least one hour over the reference week 
(or temporarily not at work during 
the reference period but have a formal 
attachment to their job). Or

■ are in self-employment at work for 
at least one hour over the reference 
week (or is a person with an enterprise 
who is temporarily not at work during 
the reference period for any specifi c 
reason) 

Finally the economically inactive group 
consists of: 

■ those people who are out of work 
but who do not satisfy all of the ILO 
criteria for unemployment. Th is is 
oft en because they are either not 
seeking work or are unavailable to 
start work

In this section of the study an individual 
is identifi ed as having a spell of 
unemployment in two instances: fi rstly, if 
they report being unemployed in their fi rst 
interview upon entering the sample then 

they are asked ‘Which week, month and 
year did you leave your last paid job?’. By 
combining the responses of this question 
with the reference date of the interview, 
the length of time (in weeks) that the 
respondent has been unemployed for 
may be derived. Secondly, if a respondent 
is made unemployed during any of the 
remaining four quarters that they are in 
the sample, then they are given a spell 
which increases by three months for each 
subsequent quarter that they report being 
unemployed. 

Th e economic destination from 
unemployment is calculated from 
respondents’ reported statuses in 
the labour market. For example, if a 
respondent enters the sample unemployed 
and fi nds employment within the fi ve 
quarter period of that sample then 
their spell is categorised as ending in 
employment (likewise with inactivity). If 
a respondent remains unemployed for the 
entire sample then they are categorised as 
not ending their spell. 

Each observation in the longitudinal 
dataset has an associated weighting 
factor which serves two purposes. Firstly, 
the weights allow the sampled data to 
produce estimates for the level of the UK 
population. Secondly, they compensate 
for non-response and attrition bias. Th us, 
all results presented in this section of the 
article have been weighted using ONS 
weights (based to the 2009 population). 

Modelling methods
When using econometric modelling to 
explain or predict phenomenon based on 
individuals, it is important to consider 
the structure of the sample. Taking 
unemployment as an example, an analyst 
may be interested in studying the effect 
that the duration of unemployment 
has on an individual’s likelihood of 
returning to work. However, only a 
sub-sample of the sample will have a 

Box 1
Descriptive statistics of LFS data

A preliminary overview of the data reveals that, in the period 
from Q3 2006 to Q4 2009, the weighted total count of 
respondents was 384,917,000. Twelve per cent of these either 
entered the sample unemployed or experienced unemployment 
during the fi ve quarters that they were interviewed. This 
means that there were 44,805,000 individuals with a spell of 
unemployment. The mean length of such an unemployment spell 
was 8.8 months.  

Of the 44,805,000 individuals found to have an unemployment 
spell: 

■ 17,426,000 (39 per cent) ended their spell into employment 
during the sample period

■ 12,239,000 (27 per cent) ended their spell into inactivity 
during the sample period

■ 15,526,000 (35 per cent) remained unemployed
■ it should be noted that these fi gures do not add exactly up 

to 100 per cent. This is because a small number of individuals 
were found to have more than one spell 
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spell of unemployment at all. It would 
be incorrect to simply select the sub-
sample of individuals who have a 
spell of unemployment and conduct 
analysis on them. The reason for this 
is that there may be some underlying 
characteristics that bias these individuals 
to be unemployed in the first place. 
Analysis must be conducted to investigate 
the likelihood of an individual being 
unemployed and any bias corrected. 

Th e fi rst half of this article, therefore, 
uses a ‘Heckman selection’ model 
introduced by Heckman (1976, 1979) 
(sometimes called the two-stage-method) 
which adjusts for any bias potentially 
introduced through the use of a sub-
sample. An explanation of the Heckman 
selection model may be found in 
Technical Note 1. 

Once the selection eff ects have 
been adjusted for, analysis may be 
run on the data to distinguish the 
characteristics which aff ect the duration 
of unemployment. Finally the model 
can estimate the eff ects of individual 
characteristics and the length of 
unemployment have on whether an 
individual fi nds employment.

Modelling the likelihood 
of having a spell of 
unemployment
Before modelling the eff ect that a spell 
of unemployment has on the probability 
of a individual entering employment, it 
is pertinent to consider if there are any 
characteristics that make the individual 
more (or less) likely to be unemployed 
in the fi rst place. Using the Heckman 
approach outlined before, the selection 
model is a probit model that estimates the 
probability of having an unemployment 
spell. Th e probability is modelled as a 
function of: 

■ Age
■ Sex
■ Ethnicity
■ Marital status
■ Housing tenure
■ Having dependent children in the 

household
■ Education level
■ Previous occupation
■ Region
■ Date of interview  

When presenting the results of the 

selection model; marginal eff ects are 
shown. Th is means that the interpretation 
of the model is relatively simple. Th e 
marginal eff ect represents the percentage 
point change in the probability of having a 
spell of unemployment following a change 
in one of the explanatory variables. In 
this case they represent percentage point 
changes compared to the base category (as 
defi ned in Table 1).  

For example, Table 2 shows that an 
individual aged between 18 and 25 years 
old is 4.5 percentage points more likely 
to have an unemployment spell then 
an individual aged 35 to 49 years old. 
Similarly, a married individual is 5.5 
percentage points less likely to experience 
a spell of unemployment than an 
individual who is not married.

Results – modelling the 
probability of having a spell of 
unemployment

Personal characteristics
Table 2 shows that age is found to have a 
varied eff ect on the probability of having 
an unemployment spell coming into the 
sample (or during the sample period). 
Th e age group found to have the highest 
probability of having an unemployment 
spell is the youngest group (aged 18 
through 24). Second highest is the control 
group (35 through 49) with all other age 
groups reporting lower probabilities than 
these. All other things being held equal; 
men are 3.2 percentage points more likely 
to have an unemployment spell than 
women. Th ere is no statistically signifi cant 
impact attached to being male and having 
a dependent child, however women with 
one or more dependent children are 2.2 
percentage points more likely to have an 
unemployment spell. Similarly, individuals 
who report belonging to an ethnic 
minority are more likely to have a spell of 
unemployment by 4.6 percentage points 
relative to the base category.  

Education appears to have little eff ect 
on the probability of coming into the 
sample unemployed (or experiencing 
unemployment during the sample period). 
When compared to individuals who 
report ‘below GCSE’ levels of education, 
it is only those with GCSEs where any 
statistical signifi cance is found. Perhaps 
unexpectedly, individuals with GCSEs are 
found to be more likely to have a spell of 
unemployment, albeit that the marginal 
eff ect is less than one percentage point. 
Th e small size of the coeffi  cient suggests 
that this fi nding has relatively little impact 

Table 1
Base categories for LFS modelling

 Source: Labour Force Survey

Characteristic Base category

Age 35 through 49
Sex Female
Ethnicity Not classifi ed as an ethnic minority
Marital status Unmarried with no dependent children
Education Below GCSE
Housing Renting privately
Region ‘West Midlands Metropolitan County’
Previous occupation ‘Elementary’

Notes: Source: Authors’ calculations

1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
as set out in Table 1).

2 Only statistically signifi cant results are shown. Please contact author for full outputs.
3 *** Denotes signifi cance at the 1 per cent level, ** Denotes signifi cance at the 5 per cent level, 

* Denotes signifi cance at the 10 per cent level.

Table 2
Personal characteristics and the probability of having a spell of 
unemployment

Marginal effect1 Statistical signifi cance2,3

Age 18 through 24 4.5 ***
Age 25 through 34 –1.1 ***
Age 50 through 59 –2.0 ***
Age 60 plus –4.5 ***

Male 3.2 ***
Ethnic minority 4.6 ***
Married –5.5 ***
Dependent child and female 2.2 ***

GCSE 0.9 **
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Notes: Source: Authors’ calculations

1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
‘Renting privately’ – not shown).

2 *** Denotes signifi cance at the 1 per cent level, ** Denotes signifi cance at the 5 per cent level, 
* Denotes signifi cance at the 10 per cent level.

Table 3
Housing and the probability of having a spell of 
unemployment

Marginal effect1 Statistical signifi cance2

Rent-free –3.9 ***
Own home –1.8 ***
Mortgage –2.2 ***
Housing Association 3.4 ***

on the probability of having a spell of 
unemployment (despite the unexpected 
direction of the eff ect).

Housing and region
Table 3 shows that the housing tenure 
an individual reports to reside in has 
a statistically signifi cant relationship 
with the probability of having an 
unemployment spell. Living in Housing 
Association owned accommodation is 
associated with being 3.4 percentage 
points more likely to be unemployed 

when entering the sample (or becoming 
unemployed during the fi ve quarters of 
the sample) when compared to renting 
privately. Interpretation of this result 
must be conducted with caution. It 
is unlikely to be the case that living 
in Housing Association property 
impacts an individual’s employment 
prospects. It is more likely that there is 
a characteristic which is systematically 
shared by individuals who tend to reside 
in Housing Association properties. If 
some unquantifi able characteristic is, 

indeed, shared by such individuals then 
the ‘Housing Association’ variable would 
inadvertently pick up this eff ect. All 
other housing situations are associated 
with lower probabilities of having a spell: 
Owning a home outright (1.8 percentage 
points less likely), owning a home with a 
mortgage (2.2 percentage points less likely) 
and living rent free (3.9 percentage points 
less likely). 

Figure 1 presents the marginal eff ects 
associated with the region an individual 
resides in. It shows that individuals 
residing in the control region (‘West 
Midlands Metropolitan County’) are 
found to have the highest probability of 
having a spell of unemployment. When 
compared to other regions, individuals 
residing in ‘West Midlands Metropolitan 
County’ are up to 5.5 percentage points 
more likely to have an unemployment 
spell (in this example when compared 
to ‘Northern Ireland’). Interpretation of 
regional dummies is complex as they may 
be picking up the eff ects of the macro 
economy. For example, it is possible that 
Northern Ireland saw strong growth over 
the period analysed. Th e model makes 
no attempt to distinguish between these 
macro factors and whether the labour 
market is structurally diff erent to the 
control region.  

Occupation
Individuals who report their previous 
occupation to be the control occupation 
(‘Elementary’) are found to have the 
highest probability of having a spell of 
unemployment.

Table 4 shows that, when compared to 
other occupations, individuals who are 
in the ‘Elementary’ group are up to 7.8 
percentage points more likely to have an 
unemployment spell (in this example when 
compared to ‘Professional’). 

Results – modelling the length 
of the unemployment spell
Results presented hereaft er should 
always be interpreted with the fi ndings 
of the selection model in mind. Th e fi rst 
conditional model is an ordinary least 
squares (OLS) model which sets out to 
predict and model the length of the spell 
of unemployment given that a spell is 
experienced at all.

Table 5 summarises the statistically 
signifi cant results of the OLS econometric 
model. It does not make any attempt to 
explain or predict the destination (in terms 
of economic status) from unemployment. 
A spell of unemployment is classifi ed as 

Figure 1
Region and the probability of having a spell of unemployment1,2

Percentages

Notes: Source: Authors’ calculations

1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
‘West Midlands Metropolitan County’ – not shown).

2 Only statistically signifi cant results are shown. Please contact author for full outputs.
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1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
‘Elementary’ – not shown).

2 *** Denotes signifi cance at the 1 per cent level, ** Denotes signifi cance at the 5 per cent level, 
* Denotes signifi cance at the 10 per cent level.

Table 4
Occupation and the probability of having a spell of unemployment

Marginal effect1 Statistical signifi cance2

Managers and senior offi cials –7.0 ***
Professional’ –7.8 ***
Associate professional and technical –6.9 ***
Administrative and secretarial –5.1 ***
Skilled trades –5.4 ***
Personal service –6.0 ***
Sales and customer service –4.0 ***
Process, plant and machine –3.9 ***
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Notes: Source: Authors’ calculations

1 Only statistically signifi cant results are shown. Please contact author for full outputs.
2 *** Denotes signifi cance at the 1 per cent level, ** Denotes signifi cance at the 5 per cent level, 

* Denotes signifi cance at the 10 per cent level.

Table 5
Estimating the length of spell of unemployment (given that a spell is 
observed)

Coeffi cient1 Statistical signifi cance2

Constant 3.7 **

Age 18 through 24 –1.3 *
Age 50 through 59 2.1 **

Male –1.6 ***
Dependent child and male 1.6 ***
Job Seekers Allowance 3.8 ***

Administrative and secretarial 1.9 *
Skilled trades 2.3 **
Sales and customer service 2.9 **
Process, plant and machine 2.6 **

ending, for the purposes of this model, if 
an individual moves from unemployment 
to employment or inactivity. 

Personal characteristics
Th e constant reported in Table 5 may 
be interpreted as the expected length of 
unemployment spell for an individual 
in all of the base categories (defi ned 
in Table 1). To that end, once such an 
individual becomes unemployed the 
expected length of unemployment is 
3.7 months. Age is found to aff ect the 
expected length of unemployment with 
individuals in the youngest age group (18 
through 24) expecting 1.3 fewer months 
and individuals in the older age group (50 
though 59) expecting an additional 2.1 
months of unemployment on average. 

Males, on average, can expect to 
experience spells of unemployment which 
are shorter by 1.6 months (although it 
should be remembered that males are 
more likely to have a spell in the fi rst 
place). A male with a dependent child 
in the household may expect a longer 
spell of unemployment (1.6 months 
longer on average) when compared to 
a female with no dependent children. 
Th e model fi nds no signifi cant eff ect 
attached to having a dependent child for 
women when estimating the length of 
unemployment spell (although it should be 
remembered that women with a dependent 
child are more likely to experience an 
unemployment spell in the fi rst place).

Job Seekers Allowance 
Th e LFS asks respondents whether they claim 
unemployment related benefi ts. In this study 
the Job Seekers Allowance (JSA) variable is 

defi ned such that individuals are classifi ed as 
claiming JSA if they report to claim: 

■ Contributory JSA and/or
■ Income based JSA and/or
■ JSA (type not stated) and/or
■ National Insurance credits 

Th is variable is not included in the 
selection model because there is a 
very strong relationship between 
being unemployed and claiming JSA. 
Clancy and Stam (2010) explain the 
relationship between unemployment and 
unemployment related benefi ts. Th e JSA 
variable would suff er from high correlation 
with the selection variable, however it may 
be an interesting variable to consider when 
looking at the eff ects on the length of an 
unemployment spell. 

Table 5 reveals that an individual who 
reports to be claiming JSA may expect a 
longer spell of unemployment (an average 
of 3.8 months longer) than an individual 
who is not claiming JSA (all other things 

being equal). Th is study will return to 
the JSA variable to consider its eff ect on 
probability of fi nding employment later.

Occupation
Individuals attached to ‘Administrative 
and Secretarial’ ‘Skilled Trades’ ‘Sales and 
Customer Service’ and ‘Process, Plant 
and Machine’ may expect longer spells of 
unemployment. Attachment to any other 
occupational group does not appear to 
have any signifi cant eff ect on the length of 
an individual’s unemployment spell.

Results – modelling the chance 
of fi nding employment
Th e two models presented thus far have 
attempted to explain the probability of an 
individual becoming unemployed. Th e 
second model has attempted to explain the 
relationships between the characteristics 
of respondents and the expected length 
of that spell of unemployment (given that 
they are unemployed in the fi rst place). Th e 
fi nal model in this section runs a Heckman 
probit model on the LFS respondents 
to examine the relationships between 
(amongst other things) the duration of 
unemployment and the probability of 
ending that spell into employment. Th e 
model calculates the probability of the 
spell ending in employment during the fi ve 
quarters for which the respondent was in 
the longitudinal sample. 

Duration of unemployment
Once appropriate considerations have 
been made for sample selection bias, the 
duration of unemployment is found to 
have a signifi cant eff ect on the probability 
of ending the unemployment spell 
into employment. Th e base length of 
unemployment is ‘six months or less‘. 
Individuals who have a longer spell of 
unemployment than the base have a lower 
probability of moving into employment.

Notes: Source: Authors’ calculations

1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
‘6 or less’).

Table 6
Duration of unemployment and the probability of leaving 
unemployment spell into employment (given that a spell is observed)

Spell length (months) Marginal effect1 

6 or less  Base
7–12 – 17.7
13–18 – 27.2
19–24 – 11.3
25–30 – 21.0
37–42 – 12.1
49–54 – 24.3
60+ – 10.5
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Table 6 outlines the eff ect that of 
the duration of unemployment on the 
probability that the unemployment spell 
ends in employment.  

For example, an individual with an 
unemployment spell of between seven 
and twelve months is (on average) 17.7 
percentage points less likely to end their 
spell in employment during the sample 
period than an identical individual with six 
months or less in unemployment. 

Table 6 shows that the individuals 
who have the shortest duration of 
unemployment (six or less months) are 
most likely to fi nd such employment (as 
every other category reduces the probability 
of such an outcome).

Personal characteristics
Figure 2 shows the marginal eff ects that age 
has on the probability of an unemployed 
individual fi nding employment when 
compared to individuals aged 35 to 49. 
Age is found to have a negative eff ect on 
the probability of fi nding employment 

from a spell of unemployment. It can be 
seen that the youngest age group (age 18 
to 25) are 34 percentage points more likely 
than the oldest age group (60 plus) to fi nd 
employment during the sample period. 

Table 7 summarises the eff ects of 
individual characteristics. All other things 
being held equal, unemployed men are 
3.7 percentage points less likely to fi nd 
employment in the sample period than 
unemployed women. Married individuals 
are 9.1 percentage points more likely than 
unmarried individuals to fi nd employment. 

Men with a dependent child in the 
household are 1.7 percentage points less 
likely to fi nd employment when compared 
to women with no dependent children. 
Unemployed women with a dependent child 
are 11 percentage points less likely to fi nd 
employment, compared to the same category. 

Education appears to have a positive 
eff ect on the conditional probability of 
fi nding employment. When compared 
to individuals reporting a highest 
qualifi cation of ‘below GCSE’, holding 

a GCSE or equivalent increases the 
probability of fi nding employment by 5.3 
percentage points. Th is increases to 13 
percentage points for individuals whose 
highest qualifi cation is equivalent to a 
further education and to 12 percentage 
points for individuals with a degree. Th is 
is likely to be related to the demand for 
labour, that there is more demand from 
fi rms for higher skilled workers. Th is 
result alludes to a positive but diminishing 
eff ect in education’s infl uence over the 
probability of fi nding re-employment. 

Other characteristics
Th e JSA variable (as defi ned previously) is 
found again to be statistically signifi cant. 
Individuals who report claiming JSA are 
19 percentage points more likely to fi nd 
employment during the sample period. Th ere 
are several possible explanations for this, 
and competing theories around the eff ects of 
unemployment related benefi ts. It may be that 
the conditions connected with claiming JSA 
encourage unemployed individuals to remain 
‘attached’ to the labour market. For example, 
to claim JSA an individual must attend an 
interview with a Jobcentre Plus adviser. 
Claimants of JSA have access to specialist 
help in fi nding vacancies, CV writing and 
interview skills and so on3. Th e positive eff ect 
associated with claiming JSA appears to 
support this view. Critics of unemployment 
benefi t-related welfare programmes argue 
that such programmes provide disincentives 
for the unemployed to seek employment. It 
should be remembered from the previous 
model that individuals who claim JSA expect 
longer spells of unemployment by 3.8 months 
on average, perhaps lending support to such 
a hypothesis. 

Housing and region
One housing category was found to be 
signifi cantly related when modelling 
the conditional probability of fi nding 
employment. All other factors being 
equal, individuals who own a house with a 
mortgage are 6.3 percentage points more 
likely to fi nd employment during the 
sample period (compared to individuals 
who rent privately). Th is may refl ect a 
labour supply eff ect; that individuals who 
are committed to paying a mortgage may 
be more intensive in their job search and 
more willing to accept work in order to 
maintain mortgage payments. 

It can be seen in Figure 3 that the 
region an individual lives also infl uences 
the conditional probability of fi nding 
employment during the sample period, 
with each region having a positive eff ect 

Figure 2
Age and the probability of leaving unemployment spell into 
employment (given that a spell is observed)1

Percentages

Notes: Source: Authors’ calculations

1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
‘age 35 through 49’ which therefore has a marginal effect equal to zero).
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1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
as set out in Table 1).

2 Only statistically signifi cant results are shown. Please contact author for full outputs.
3 *** Denotes signifi cance at the 1 per cent level, ** Denotes signifi cance at the 5 per cent level, 

* Denotes signifi cance at the 10 per cent level.

Table 7
Personal characteristics and the probability of leaving unemployment 
spell into employment (given that a spell is observed)

Marginal effects1 Statistical signifi cance2,3

Male –3.7 *
Married 9.1 ***
Dependent child and male –1.7 *
Dependent child and female –10.7 ***
Job Seekers Allowance 19.2 *

GCSE 5.3 ***
Further Education 13.6 ***
Degree 12.1 ***
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when compared to the base region (‘West 
Midlands Metropolitan County’). 

Occupation
Table 8 shows that the base occupation 
(‘Elementary’) is found to have the lowest 
probability of fi nding employment. Th e 
occupation with the highest probability 
of fi nding employment from a spell of 
unemployment is ‘Professional’. Individuals 
in this occupation are 12 percentage 
points more likely to fi nd employment 
when compared to individuals in the 
‘Elementary’ occupation (all other factors 
remaining equal). Th is occupation is 
closely followed by ‘Managers and Senior 
Offi  cials’ and ‘Associate Professional 
and Technical’ both of which are both 
10 percentage points more likely to fi nd 
employment during the sample period 
when compared to the base category. 

Th e Heckman probit analysis has 
been informative about factors aff ecting 
both the probability of entering 
unemployment and the probability of 

exiting unemployment into employment. 
However, it does not tell us anything 
about exiting to the state of inactivity. Th e 
remainder of this article develops a model 
which takes account of the conditional 
probability of exit to inactivity as well as 
employment.

The competing risks 
econometric model
To account for multiple destinations 
of exit from unemployment (that is, 
from movements into inactivity or 
employment), an independent competing 
risks model is estimated. A technical 
explanation of the competing risks 
model is given in Technical Note 2. To 
fi t an OLS model to these data is not 
appropriate because the censored spells 
would cause bias. Th e duration model 
framework controls for such censoring. An 
unemployed person can either remain in 
unemployment, exit to employment or exit 
to inactivity. Th e competing risks model 
estimates the probability of an individual 

leaving unemployment at a specifi c time 
to a given destination, conditional on their 
elapsed duration of unemployment. Th is 
is diff erent from the single risk approach 
that is used in Long (2009) because it takes 
account of the destination of exit. 

Th e hazard function, which is assumed 
to take the proportional hazards form, 
calculates the probability of an individual 
exiting from the state of unemployment 
conditional on the elapsed duration of 
their unemployment spell. Due to the 
proportional hazards form, the estimated 
coeffi  cients may be interpreted as the 
logged eff ect that a variable has upon 
the probability of exiting unemployment 
to employment (or unemployment 
to inactivity) relative to the reference 
category. 

Th e single risk model of Long (2009) 
controls for unobserved diff erences 
between individuals (also known as 
unobserved heterogeneity). Lancaster 
(1979) shows that ignored unobserved 
heterogeneity can bias not only the pattern 
of duration dependence but also the 
estimated coeffi  cients of the explanatory 
variables. However, generalisation of the 
treatment of unobserved heterogeneity 
to a competing risks framework requires 
strong assumptions about the correlation 
of the disturbance term across destination 
specifi c hazards. As Naredranathan and 
Stewart (1993) point out, the distortions 
which may arise from techniques to 
account for unobserved heterogeneity 
may actually be more severe than the 
bias resulting from ignored unobserved 
heterogeneity in the fi rst place. To 
that end it is more appropriate for the 
competing risk model not to control for 
the unobserved heterogeneity.

To test whether the hazard of exit to 
the diff erent destinations is behaviourally 
distinct, the likelihood ratio test of 
Naredranathan and Stewart (1991) is 
implemented. Th is test describes if it is 
appropriate to estimate a single risk model 
of the hazard of exit from unemployment, 
without distinguishing between diff erent 
exit destinations. Th e null of incidental 
hazards of exit to employment and 
inactivity is strongly rejected at the 1 per 
cent signifi cance level. Th us the competing 
risks estimation of exit probabilities (and 
results presented hereaft er) is therefore 
valid and appropriate.

The British Household Panel 
Survey data
The data used in this analysis is a sub-
sample of individuals drawn from the 

Figure 3
Region and the probability of leaving unemployment spell into 
employment (given that a spell is observed)1,2

Percentages

Notes: Source: Authors’ calculations

1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
‘West Midlands Metropolitan County’ – not shown).

2 Only statistically signifi cant results are shown. Please contact author for full outputs.
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Notes: Source: Authors’ calculations

1 Marginal effects may be interpreted as percentage point changes (relative to the reference category 
‘Elementary’ – not shown).

2 *** Denotes signifi cance at the 1 per cent level, ** Denotes signifi cance at the 5 per cent level, 
* Denotes signifi cance at the 10 per cent level.

Table 8
Occupation and the probability of leaving unemployment spell into 
employment (given that a spell is observed)

Marginal Effects1 Statistical Signifi cance2

Managers and senior offi cials 10.3 ***
Professional 12.4 ***
Associate professional and technical 10.1 ***
Administrative and secretarial 6.8 ***
Skilled trades 7.4 ***
Personal service 8.7 ***
Sales and customer service 5.2 ***
Process, plant and machine 5.1 ***
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British Household Panel Survey (BHPS)4. 
This is a nationally representative survey 
of approximately 10,000 households, 
comprising 17 waves of information at 
both the household and individual level. 
For more information on this survey see 
Taylor et al (2009). The sample used in 
this section comprises information on the 
unemployment spells of 1,836 individuals 
over the period April 2001 to 2006. The 
BHPS is a rich data source, however it is 
a survey and is therefore subject to the 
usual weaknesses of survey data such as 
recall and self classification error. It is 
also important to note that the definitions 
of unemployment and inactivity used 

in this study are not consistent with 
International Labour Organisation (ILO) 
definitions. 

A flow sample selection is used, so that 
an individual enters the sample when 
they become unemployed and remain in 
the sample until they exit to 
employment, inactivity or leave the 
BHPS altogether. Similar to the 
Heckman analysis conducted in the first 
part of this article, the results should be 
interpreted by comparing the 
probabilities relative to a control 
individual. For the competing risk model 
the control individual has the 
characteristics outlined in Table 9.

Results – the underlying 
conditional probability of 
exiting unemployment

Duration of unemployment
Figure 4 plots a smoothed version of 
the estimated interval hazard of exit 
to employment5. Th e probability of an 
individual fi nding employment decreases 
as the length of their unemployment 
spell increases. Th is result is consistent 
with the idea of individuals losing skills 
and attachment with the labour market 
as their unemployment spells lengthen, 
or with employers attaching stigma to 
potential employees who have a longer 
unemployment spell.

Figure 5 plots a smoothed version of 
the estimated interval hazard of exit to 
inactivity5. It shows that the probability 
of an individual exiting unemployment 
into inactivity increases as the duration of 
unemployment increases. It can be seen, 
however, that the conditional probability 
of exit appears to be relatively constant 
for the fi rst eighteen months of a spell 
and is increasing thereaft er. Th is may 
suggest that there is some sort of threshold 
eff ect around a year and a half into an 
unemployment spell. Th is may be related 
to the benefi t structure or to individuals 
becoming ‘discouraged’. A discouraged 
worker is an individual who wants to work 
but is not looking for a job because of a 
perceived lack of demand. 

Results – simulating 
the destination from 
unemployment
To get a clearer indication of the eff ect 
that each variable has on the hazard of 
exiting to unemployment or to inactivity, 
the probability of exit to each destination 
conditional on an exit occurring at a 
specifi c time is simulated. Table 10 
simulates the probabilities of an individual 
exiting unemployment aft er 3, 9, 15, and 
21 months unemployment. It essentially 
presents the net eff ect of characteristics 
relative to the reference person. 

Table 10 shows that age signifi cantly 
aff ects the destination from 
unemployment. An individual in the 
youngest age group (18 to 24) is more 
likely to exit to inactivity. Being aged 25 
to 34 increases the probability of exiting 
into employment (relative to an identical 
individual aged 34 to 49). 

Being married is not found to have a 
signifi cant eff ect on exit probabilities in 
the competing risks model. However, an 
individual with a spouse in employment 

Table 9
Base categories for BHPS modelling

Characteristic Base category

Age 35 through 49
Sex Male
Ethnicity White
Marital status Single with no children
Education No qualifi cations
Housing Privately rented accommodation
Region South East of England

 Source: British Household Panel Survey

Figure 4
Lowess smoothed estimates of the interval hazard of exit to 
employment

Hazard probability

 Source: Authors’ calculations
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Figure 5
Lowess smoothed estimates of the interval hazard of exit to 
inactivity

Hazard probability

 Source: Authors’ calculations
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 Source: Authors’ calculations

Table 10
Results of the simulation: probability of exit to employment or inactivity

 Percentage change (relative to the control individual)

Exit to inactivity after: Exit to employment after:

3 months 9 months 15 months 21 months 3 months 9 months 15 months 21 months

Claiming JSA 29.1 26.9 25.7 22.6 –1.9 –3.9 –4.9 –7.3
Spouse in Employment –26.0 –25.2 –24.6 –22.8 1.77 3.7 4.7 7.4
Owns Home with Mortgage –11.8 –11.8 –11.6 –10.7 0.9 1.7 2.2 3.5
Aged 18 to 24 15.2 13.3 12.6 11.1 –1.0 –2.0 –2.4 –3.6
Age 25 to 34 –18.7 –17.8 –17.3 5.2 1.2 2.6 3.3 5.2
GCSE –19.9 –19.4 –19.0 –17.5 1.3 2.8 3.6 5.7
A Level –15.8 –15.6 –15.3 –14.1 1.1 2.3 2.9 4.6
Degree –7.2 –7.9 –7.9 –7.4 0.5 1.2 1.5 2.4
Higher –48.4 –47.2 –46.4 –43.9 3.2 6.9 8.9 14.2

is more likely to exit into employment 
(relative to a single individual). 

Owning a home with a mortgage is found 
to be signifi cantly related to the probability of 
exit to employment, relative to an individual 
renting privately. Th e result is consistent 
with the LFS fi ndings of the Heckman 
model presented earlier in this article and 
may refl ect supply side forces acting on 
an individual’s job search intensity. Th e 
competing risks model also suggests that 
there is a regional eff ect to re-employment 
prospects. An individual residing in Scotland, 
Wales or Northern Ireland is more likely to 
exit to inactivity than an identical individual 
residing in the South East of England, 
possibly refl ecting regional disparities in 
labour force demand in the UK economy.

Claiming JSA appears to reduce 
an individual’s probability of exit to 
employment, relative to the reference 
individual. Th is result is consistent with the 
negative replacement ratio eff ect found in 
Long (2009) using the same dataset, and 
alluded to in the Heckman model presented 
earlier in this article (which found that that 
LFS respondents who claim JSA tend to 
experience longer spells of unemployment). 

Having GCSEs, ‘A’ Levels, a Higher 
Educational Qualifi cation or a Degree 
increases an individual’s probability of 
exiting unemployment into employment 
(relative to an identical individual with no 
qualifi cations). Th is is may refl ect demand 
side factors, with employers preferring 
highly skilled employees to those with no 
qualifi cations. Interestingly, leaving aside the 
positive impact of having either a GCSE, ‘A’ 
Level, ‘Higher Education’ or Degree on exit 
to employment appears, again, to diminish 
with the level of education (supporting the 
results of the LFS Heckman probit model).

Conclusion 
Th is article has studied the eff ects that 
the length of time an individual is 

unemployed for has on the expected 
exit from unemployment. It has taken 
two approaches; applying a Heckman 
two stage model to Labour Force Survey 
data and a competing risks model to the 
British Household Panel Survey. It set out 
to test consistency between the LFS and 
BHPS datasets and has presented results 
from both data sources which largely 
support each other, despite diff erences in 
methodologies. 

Th e article has analysed how the length 
of an individual’s spell of unemployment 
aff ects the probability of re-employment 
or entering inactivity. Both the LFS and 
BHPS models in this article broadly 
support the previous fi ndings of Long 
(2009), that an individual is less likely 
to leave unemployment via employment 
as the length of the unemployment spell 
increases. Th is fi nding is ramifi ed using the 
competing risks model, which indicates 
that an individual is actually more likely to 
leave unemployment via inactivity as the 
spell of unemployment lengthens. 

Th e results of this article have found 
that there are identifi able characteristics 
which make people more or less likely 
to a) suff er from unemployment and b) 
experience longer spells of unemployment. 
Preliminary modelling on the LFS 
data suggests that men are more likely 
to experience unemployment than 
women. However, they can expect a 
shorter spell of unemployment (all other 
things being equal). Th e same model 
suggests that an individual living in 
Housing Association accommodation 
has a higher probability of experiencing 
unemployment (all other things being 
equal). Th is must be interpreted 
with caution as this indicator may be 
picking up some other (unquantifi able) 
characteristic systematically common 
amongst such individuals, rather than 
being evidence of a negative impact of 

Housing Association policy. Education has 
a positive, but diminishing, eff ect on the 
probability of moving from unemployment 
to employment. Finally, both models 
indicate that that owning your home with 
a mortgage is signifi cantly related to the 
probability of fi nding employment aft er 
having a spell of unemployment. 

Notes
1. Th e most recent Labour Market 

Statistical Bulletin can be found at: 
 www.statistics.gov.uk/StatBase/

Product.asp?vlnk=1944
2. For more information see: 
 www.ilo.org/global/What_we_do/

Statistics/topics/Employment/lang--
en/index.htm

3.  More information about the 
conditions of JSA can be found at: 

 www.direct.gov.uk/en/
MoneyTaxAndBenefi ts/
Benefi tsTaxCreditsAndOtherSupport

4. Th e data used in this section of the 
publication were made available 
through the ESRC Data Archive. Th e 
data were originally collected by the 
ESRC Research Centre on Micro-
social Change at the University of 
Essex (now incorporated within the 
Institute for Social and Economic 
Research). Neither the original 
collectors of the data nor the Archive 
bear any responsibility for the analyses 
or interpretations presented here.

5. For more information on the 
Lowess smoothing technique used 
in Figure 4 and Figure 5 see the 
STATA technical bulletin: http://
econpapers.repec.org/article/tsjstbull/
y_3a1992_3av_3a1_3ai_3a3_3agr6.
htm

CONTACT

 elmr@ons.gsi.gov.uk
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TECHNICAL NOTE 1

The Heckman selection model
This article makes use of the Heckman procedure (Heckman, 1976, 1979) to remove any sample 

selection bias. As explained in the main text of the article, if an analyst simply applied an Ordinary 

Least Squares (OLS) model on the data presented in this article it may result in biased parameter 

estimates. To simply regress y on Xβ (where y is the length of unemployment spell and X is a 

matrix containing information on several explanatory variables, as discussed in the text) would 

take no account of the selection process. There essentially exists a missing variable:

λ
σ

( )0 − u

It is necessary to take account of this by running the Heckman procedure. The procedure has two 

stages. 

The fi rst stage (selection model) estimates the probability of an individual having an 

unemployment spell, given the demographic (and other) characteristics. This is done using a 

variable (Z) which takes the value ‘1’ if the individual becomes unemployed and ‘0’ if they do 

not. A probit model is run to estimate the probability that Z = ‘1’, Z = wδ + v (where w = the 

characteristics of the individual and v represents a term to take account of non-systematic errors 

in the model). 

The results are used to calculate λ α
^
( )i  (the Inverse Mills Ratio) for each observation, which is then 

incorporated into the second stage equation (conditional model). The second stage equation is 

run on the selected sub-sample to make estimations of the specifi ed explanatory variable.

y X u y Xi= +
−

= +β ρσλ
σ

β ρσ λ( )
^0    or   

The conditional model counters any bias from the condition that not every individual has an 

unemployment spell at all. 

TECHNICAL NOTE 2

Competing risks model
The overall discrete time interval hazard, denoted h(j), gives us the hazard of exit from 

unemployment to either employment or inactivity. This can be written as:  

h j
S a S a

S a
j j

j

( )
( ) ( )

( )
=

−−

−

1

1

where S(aj), the survivor function, denotes the probability of staying in unemployment until time 

j. The hazard is given by: 

h j t t dtA Ba

a

j

j( ) exp [ ( ) ( )]= − − +⎛
⎝⎜

⎞
⎠⎟−

∫1
1

θ θ

where θA(t) and  θB(t) represent the instantaneous hazard of exit to employment and inactivity, 

respectively. This equates to h j h j h jA B( ) ( ( ))( ( ))= − − −⎡⎣ ⎤⎦1 1 1  and implies that the overall survivor 

function is given by S(j) = SA(j)SB(j)  

It follows from this that the destination specifi c interval hazards are given by

h j t dt h jA Aa

a

B Ba

a

j

j

j
( ) exp ( ) ( ) exp= − −⎛

⎝⎜
⎞
⎠⎟ = − −

− −∫1 1
1 1
θ θ  and  jj t dt∫⎛

⎝⎜
⎞
⎠⎟( )

For right censored cases the likelihood contribution is given by the probability of survival in both 

states until interval j which is simply: 

L S j S jC
A B= ( ) ( )

= − −=Πk
J

A Bh k h k1 1 1[ ( )][ ( )]

The likelihood contribution for the case of exit to employment is given by:

L a T a T TA
j A j B A= < ≤ >( )−Pr ,1
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=
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If we assume transitions only occur at the interval boundaries, this simplifi es to:
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The likelihood contribution for the case of exit to inactivity follows from this and the overall 

likelihood function is therefore: 

L L L LA B CA B A B= ( ) + ( ) + ( ) − −δ δ δ δ1
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− −
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A B( )
( )

( ) ( )
( )

( )
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δ δ

This equates to an additive separability in the log likelihood into parameters which are a function 

of only destination specifi c hazards. 

It should be noted that, as in Naredranathan and Stewart (1993), the hazard of exit to 

employment is of primary interest in this analysis (Table A1). The hazard of exit to inactivity is less 

precisely estimated (Table A2). 

Notes: Source: Authors’ calculations

1 Exponentiated coeffi cients are reported. ** Denotes signifi cance at the 1% level, * Denotes 
signifi cance at the 5% level. 

2 Only statistically signifi cant results are shown. Please contact the author for full outputs.

Table A1
Statistically signifi cant estimation results for the latent hazard of exit 
to employment

Coeffi cient1 Standard Error2 

Elapsed Duration (months):
Elapsed Duration < 7 0.059** 0.12
6 < Elapsed Duration < 13 0.029** 0.14
12 < Elapsed Duration < 19 0.021** 0.18
18 < Elapsed Duration < 25 0.015** 0.25
24 < Elapsed Duration < 31 0.012** 0.34
30 < Elapsed Duration < 37 0.012** 0.39
36 < Elapsed Duration < 43 0.007** 0.59
42 < Elapsed Duration < 49 0.004** 1.01
54 < Elapsed Duration < 61 0.036** 0.52
Aged 18 to 24 1.429** 0.09
Aged 25 to 34 1.220** 0.08
Claiming JSA 0.755** 0.08
Spouse Works 1.618** 0.08
Highest Educational Attainment: GCSE 1.547** 0.09
Highest Educational Attainment: A Level 1.621** 0.10
Highest Educational Attainment: Higher Education 1.923** 0.09
Highest Educational Attainment: Degree 1.950** 0.11
Owns Home Outright 1.489** 0.12
Owns Home with Mortgage 1.639** 0.09
Region of Residence: Wales 0.742** 0.12
Region of Residence: Scotland 0.730** 0.11
Region of Residence: Northern Ireland 0.345** 0.19
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Notes: Source: Authors’ calculations

1 Exponentiated coeffi cients are reported. ** Denotes signifi cance at the 1% level, * Denotes 
signifi cance at the 5% level. 

2 Only statistically signifi cant results are shown. Please contact author for full outputs.

Table A2
Statistically signifi cant estimation results for the latent hazard of exit 
to inactivity

Coeffi cient1 Standard Error2 

Elapsed Duration (months):
Elapsed Duration < 7 0.004** 0.286
6 < Elapsed Duration < 13 0.004** 0.299
12 < Elapsed Duration < 19 0.004** 0.326
18 < Elapsed Duration < 25 0.005** 0.347
24 < Elapsed Duration < 31 0.005** 0.389
30 < Elapsed Duration < 37 0.006** 0.397
36 < Elapsed Duration < 43 0.002** 0.634
42 < Elapsed Duration < 49 0.007** 0.490
48 < Elapsed Duration < 55 0.002** 1.038
54 < Elapsed Duration < 61 0.004 0.286
Aged 18-24 1.644** 0.184
Female 1.917** 0.133
Member of Ethnic Minority 1.868* 0.254
Highest Education Attainment: Degree 0.937* 0.214
Region of Residence: Scotland 1.707* 0.253
Region of Residence: South West 1.966** 0.370
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