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Summary: We present a method for taking advantage of labour market transitions to identify effects
of financial incentives on employment decisions. The framework we use is very flexible and by impos-
ing few theoretical assumptions allows extending the modelled sample relative to structural models.
We take advantage of this flexibility to include disabled people in the model and to analyse behav-
iour of disabled and non-disabled people jointly. A great deal of attention is paid to appropriate mod-
elling of financial incentives on the labour market. This in the case of disabled people turns out to be
an extremely complex process but one which in the end turns out well worth the effort. The model is
used to compare reactions on the labour market to marginal changes in financial incentives and also
to model one of the most important reforms of the UK Labour government, the introduction of the
Working Families’ Tax Credit. The methodology relies on matching transitions and incomes data
between cross-sectional and panel surveys, and could be used in other countries where detailed relia-
ble income data are not collected in a panel format.

Zusammenfassung: In diesem Beitrag stellen wir eine Methode vor, mit der die Wirkungen von
finanziellen Anreizen des Steuer- und Transfersystems auf die Arbeitsmarktpartizipation anhand von
Veränderungen im Beschäftigungsstatus geschätzt werden. Der Ansatz ist flexibel, wenige theoreti-
sche Annahmen erlauben es, die analysierte Population gegenüber Strukturmodellen auszuweiten.
Dadurch können behinderte und nichtbehinderte Personen gemeinsam analysiert werden. Die finan-
ziellen Anreize werden detailliert abgebildet. Mit dem Modell können Beschäftigungswirkungen von
geringfügigen Änderungen der Grenzbelastungen als auch größere Reformen der britischen Arbeits-
marktpolitik – wie etwa die Einführung des Working Families’ Tax Credit durch die Labour-Regierung
– analysiert werden. Die Methode basiert auf Matching-Verfahren, mit denen Querschnitts-Erhebun-
gen und Panel-Daten zusammengeführt werden. Sie kann auch in anderen Ländern eingesetzt wer-
den, in denen keine detaillierten Einkommensdaten im Rahmen von Panel-Studien erhoben werden.

* This paper is based on methodology and results developed under two research projects carried out for several
UK Government Departments while both authors were employed at the Institute for Fiscal Studies. The method-
ology was initially developed in the project called “Fiscal policy and labour supply” conducted for the HM Treas-
ury, the Inland Revenue (currently HMRC) and the Department for Work and Pensions, while its extensions and
further results were developed under the project called “Including disabled people and their partners in a
dynamic model of labour supply” carried out for the Department for Work and Pensions. We would like to
acknowledge the financial support of all three Departments who contributed to this research. We would like to
thank the civil servants involved in these projects for their advice and extremely useful comments at various
stages. We also thank an anonymous referre for valuable comments which helped to improve the paper.
** Both authors have since moved from the IFS, Michal Myck is a senior economist at DIW Berlin, while Howard
Reed is the Research Director at the Institute for Public Policy Research. Michal Myck would like to thank for
financial support through the REVISER project, an RTN project financed by the European Commission (contract
no. HPRN-CT-2002-00330) which made completing of this final paper possible. Data from the Family Resources
Survey and the Labour Force Survey used in this paper were supplied by the UK Data Archive, who bear no
responsibility for its analysis and interpretation. Micro-simulations for the UK were conducted using the IFS’s tax
and benefit model TAXBEN – we are grateful for making it available to us. We are also grateful to our col-
leagues from the IFS for their suggestions and comments during the development of the projects. The usual dis-
claimer applies.
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1 Introduction

Since first being elected in 1997 the Labour Government in the UK has introduced a
number of reforms to the tax and benefit system in the UK. Starting in 1999, the system of
in-work support for families on low earnings with children, and for disabled people in
work (with or without children) was reformed in a way which made it significantly more
generous than the previous system. This paper focuses on the effect of what might broadly
be called the ‘first round’ of reforms, occurring between 1999/00 and 2002/03 (the ‘sec-
ond round’ of reforms since 2003 focused more on reforms to the administration and la-
belling of benefits and tax credits rather than their financial value.)1 Table 1 below gives
details of the main types of benefits and tax credits in the UK and shows the principal re-
forms between 1997 and 2003. The table only gives reform details of the principal instru-
ments for families with children and disabled people. The first group was the principal tar-
get of tax and benefit reforms, while the second group is of special interest from the point
of view of this paper. More detailed information on these reforms can be found in Dickens
et al. (2003), Balls et al. (2004) and Shaw and Sibieta (2005).

The methodology presented in this paper originates from the work done by Gregg, John-
son and Reed (1999) (GJR) who developed a model of labour market entry for the UK la-
bour force. The analysis presented below accounts for a greater extent of labour market
dynamics as we model both employment entry and exit. Perhaps more importantly, the
methodology presents an original treatment of individuals in couples on the labour market.
The other key features of the model presented here are:

• It relies on estimating the probability of transition between different labour market
states, conditional on being in a certain state a year earlier (this is implemented using
information from the Labour Force Survey (LFS), which follows families for five
quarterly interviews).

• In addition to controlling for characteristics such as age and family status, the model
conditions these transition probabilities on the financial incentives people face in the
labour market. Financial incentives are estimated using the Family Resources Survey
(FRS) and the IFS’s tax and benefit microsimulation model, TAXBEN. The calculation
of financial incentives accounts for partial take-up of some benefits and treats childcare
costs as fixed costs of working. Information on financial incentives is matched between
the LFS and FRS.

• The model includes disabled people and we present a detailed framework for modelling
financial incentives for this group of the working age population. People are treated as
‘disabled’ for the purposes of the estimation if they report ‘work limiting disability’
and/or claim disability benefits.

• Single individuals and individuals who live in couples are treated separately for the
purpose of the estimation (as is the case with most structural models).

1 In addition there were reforms to the direct tax system over the period – for example, a 10% starting rate of
income tax was introduced over a narrow band of income in 1999, and basic rate income tax was reduced in
2000. Payroll taxes were also reformed – the structure of National Insurance  contributions was changed
slightly to make it more consistent with income tax, and rates were raised in 2003.
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Explicit treatment of disability in labour market models is rare, and to our knowledge none
of the models applied on UK data has attempted to link disability to choices of labour mar-
ket participation. Early US studies of the relationship between disability and labour mar-
ket participation (e.g. Parsons (1982), Slade (1984)) suggested a very strong relationship
between the value of out of work disability benefits and employment. Bound (1989) ar-
gued however that these studies exaggerated the effect of disability benefits. He showed
that a large proportion of the fall in employment among disabled people recorded in the
US would have occurred with or without the disability benefit scheme. People who are
limited in terms of the type or amount of work they can do as a result of disabilities form
an important group of the population – about 16% of working age individuals in the UK.
While among those without disabilities employment rate is about 86%, among disabled
people it is only about 37%.2 Thus leaving disabled people out of labour market models
seems to us a significant omission, while including them without attention paid to the
modelling of disability benefits risks drawing erroneous conclusions. An analytical frame-
work which allows for appropriate modelling of labour market decisions of disabled peo-
ple becomes vital especially at the time, when a lot of policy makers begin to recognise
employment among this group as an important policy issue.

Most of the recent studies analysing the relationship between disability and labour market
participation use semi- or non-structural approaches. In some cases, so-called ‘natural ex-
periments’ allow identification of labour supply elasticities and responsiveness for disa-
bled people (Gruber (2000), Campolieti (2003)). In others, as for example in Harkness
(1993), though the authors develop a structural model, the estimation is then conducted in
a non-structural fashion. A distinctive feature of these models however, is that the estima-
tions are conducted on disabled people only and are therefore not directly comparable
with the non-disabled population. Compared with estimates derived from natural experi-
ments, the model presented here is more general, and not specific to a given policy or area
of the country.

This paper is organised as follows. Section 2 presents the structure of the labour supply
models that we estimate. Section 3 explains specifically how the model uses information
on the changes in financial incentives that individuals and families face as a result of the
benefit reforms to estimate the models. Section 4 explains briefly how the model is used to
simulate the labour supply effect of changes to benefit policy. Section 5 details the data we
use, and in particular, how ‘disability’ is defined in the data. Section 6 presents the results
of the labour supply model. Section 7 concludes.

2 The Modelling Structure

In this section we present an overview of the whole modelling process. In the estimation
we rely on matching of information between two different data-sets (the Labour Force
Survey (LFS) and the Family Resources Survey (FRS)). This process is described in detail
in the Appendix. While financial incentives are calculated using the FRS, employment
transitions can only be observed in the LFS, which is a five-quarter rolling panel data set.
The estimation of financial incentives accounts for partial take-up of several benefits,

2 UK’s Labour Force Survey, Spring 1999 – Winter 2002 (only final wave from each survey).
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Table 1

Main Benefits and Tax Credits in the UK System and Reforms between 1997 and 2003

Benefit / Tax credit type Situation in 1997 Reforms 1997–2003

In work support for families with 
children where in-work earnings are low. 

Family Credit (FC) available for those 
working 16 hours or more per week. 
Limited additional childcare support 
through income disregard. Full-time 
bonus available for working 30 hours or 
more per week. Means-tested: 
withdrawn at 70% when net income is 
above a specified threshold

1999: Working Families Tax Credit 
(WFTC) replaces FC. It is similar in 
structure but more generous, with a 
lower taper (55%) and more support for 
childcare through a childcare credit. 
2000-2002: Generosity of WFTC 
gradually extended. 
2003: WFTC replaced by two tax credits 
- Child Tax Credit (CTC) and Working 
Tax Credit (WTC). Generosity is similar 
but assessment period for means-test 
and structure of benefit are different. 

Support for disabled people when out of 
work: contributory benefit

Incapacity Benefit (IB) available for 
people who are incapable of work (and 
satisfy a personal capability assessment 
from a doctor.) Paid to those with 
sufficient previous payroll (National 
Insurance) contributions, although this 
requirement is waived in some cases. It 
has a range of rates according to how 
long a claimant has been on the benefit 
(the rate increases over time). 

Claim conditions tightened at various 
points over this period. 
2001: IB made partly means-tested on 
private or occupational pension income. 

Support for disabled people when out of 
work: non-contributory benefit

Income Support, the main benefit for 
people not in work who are not expected 
by the Government to seek work due to 
sickness or disability, includes Disability 
Premia (ISDP). A range of different 
levels of the benefit are payable 
dependent on severity of disability. The 
benefit is means tested with withdrawal 
at 100% once gross income is above a 
certain threshold. Many IB claimants are 
also eligible for ISDP as IB by itself is 
insufficient to float people off the means 
test. 

Slight changes to eligibility rules. 
Increases in child additions for Income 
Support, but little change in generosity 
of Disability Premia in real terms.

Help with mobility and care costs for 
disabled people

Disability Living Allowance (DLA). 
Payable at a range of rates for people 
who require significant amounts of help 
in connection with their bodily 
functions, or with making outside 
journeys.

No major changes over this period. 

In-work support for disabled people with 
low earnings

Disability Working Allowance (DWA). 
Structure similar to Family Credit.  

1999: Disabled Persons Tax Credit 
(DPTC) replaces DWA. Rates and 
structure similar to WFTC for the most 
part. 
2003: In-work support for disabled 
people combined with support for 
families with children in Working Tax 
Credit (WTC.) Additional premia 
available for disabled people.
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models benefits for disabled people and takes into account the cost of childcare for those
with young children. These features of the modelling process make the calculation of fi-
nancial incentives much more accurate but at the same time imply a greater complexity of
the whole modelling process. The overall process can be divided into four stages:

1. Computation of expected values for inputs into the tax and benefit simulation (done
using FRS and LFS)

2. Computation of incomes in different employment states and under different take-up
scenarios (done using FRS)

3. Calculation of financial incentives in different employment states including partial
take-up of benefits and childcare use (done using FRS for non-disabled people and LFS
for disabled people)

4. Estimation of labour market transitions models

We begin the description of the methodology with details of the estimation procedures for
single people and couples. In each case we estimate the probability of changing the labour
market state between wave 1 and 5 of the LFS, i.e. in two periods separated by a year. The
estimated probability is thus the probability of being in an employment state at time (t)
conditional on the employment state a year earlier (at time (t-1)).

2.1 Modelling Transitions of Single People

Two separate equations are estimated for single people:

1. An entry equation for the sub-sample of people who were not employed in period (t-1),

2. an exit equation for those who were employed at (t-1).

Let worki,t be an indicator variable describing whether person ‘i’ is employed at time (t).
The probability that someone not working enters work – or the “entry model” – can be
represented as:

(1)

and the probability that someone working stops work – or the “exit model” – can be repre-
sented as:

(2)

In practice, each individual in the data can contribute only to one of these two equations,
depending on their employment status at time (t-1). Function Φ(.) is the normal cumula-
tive distribution function, and Xentry

it and Xexit
jt are vectors of regressors including individu-

al characteristics. In our approach the regressors include characteristics such as age, fami-

'
, , 1 1 ,Pr( 1 | 0) ( )entry

i t i t i twork work Xβ−= = = Φ

'
, , 1 2 ,Pr( 0 | 1) ( )exit

j t j t j twork work Xβ−= = = Φ
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ly structure, disability status, region, etc. plus the financial incentives faced by individuals
on the labour market, i.e. incomes in and out of work.

2.2 Modelling Transitions of Individuals in Couples

In the model we use for couples, we identify initial employment states at the level of the
couple and not the individual, and then model couples’ behaviour as a bivariate choice
made by partners individually but allowing for correlation between partners’ decisions.3

The semi-structural approach makes no assumptions concerning the process which deter-
mines the observed distributions of hours of work. The method is consistent with the view
that decisions of one member of the couple affect and are affected by the choices of the
other, and represents a natural extension of the methodology used to model single individ-
uals.

Our modelling of couples distinguishes between four states a couple can be in:

1. Man working, woman working (which we refer to as a (1,1) couple, to which we assign
the parameter value Di,t=1),

2. man working, woman not working (a (1,0) couple, Di,t=2),

3. man not working, woman working (a (0,1) couple, Di,t=3),

4. man not working, woman not working (a (0,0) couple, Di,t=4).

The aim of our labour supply model is to model transitions of people in couples between
these states conditional on state at time (t-1). The sample is therefore divided into four
sub-samples: (1,1), (1,0), (0,1) and (0,0), and then we model transitions as a choice made
by each of the partners allowing for correlation between their decisions. This means that
we estimate four separate sets of equations for couples in the sample.

In the case of analysing partners’ choices at their individual level the transition probability
for the two partners is described by the bivariate normal cumulative distribution function.
For example, the probability of choosing state (‘q’) in the case of couples which are in em-
ployment state (1,0) at time (t-1) is:

 (3)

for q = 1, 2, 3, 4 where: π m is 1 if the man exits and – 1 if he does not, while π w is 1 if the
woman enters and –1 if she does not. Vectors Xi

m and Xi
w include net income variables.

3 Initial methodology was based on the modelling the couples’ choice with the multinomial logit model. The
need to include a large set of regressors makes the bivariate probit model a more natural choice and we would
like to thank Alan Duncan for suggesting this approach. As Myck (2005) demonstrates, for the same set of
regressors the performance of these two models in terms of generated response to changes in financial incen-
tives is very similar.

, , 2Pr( | 2) ( * , * , * * )m m w w m w
i t i t i m i wD q D X Xπ β π β π π ρ= = = Φ
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Φ2(.) is the bivariate normal CDF, and ρ is the correlation parameter denoting the extent of
correlation between the two transitions equations for men and for women. Corresponding
expressions for transition probabilities can be written for the other three initial employ-
ment states.

3 Modelling Financial Incentives

The first stage of the modelling process consists of estimating gross wages for labour mar-
ket entrants (i.e. those who are not employed). Because the model only distinguishes be-
tween employment and non-employment we also estimate a measure of expected number
of hours worked if employed. For people with children we also estimate the cost of child-
care under different employment scenarios (for example: if both parents are working and
if either of them is working).

Below we discuss how financial incentives are calculated for non-disabled people (Sec-
tion 3.1) and disabled people (Section 3.2). We must remember here that financial incen-
tives in the transitions model (estimated on the LFS) are imputed from the FRS by match-
ing group-average values of financial incentives for individuals or couples with the same
characteristics.4 Section 3.1 also explains how the intermediate equations for wages, hours
of work and childcare cost are estimated.5

3.1 Financial Incentives for People without Disabilities

For people without disabilities, the modelling of financial incentives is conducted almost
entirely using the FRS. The only exception is made for the estimation of entry wages. This
is estimated using the LFS data in which we can identify people who enter employment
between time (t-1) and (t). The computation of financial incentives, both in and out of
work, is most straightforward in the case of non-disabled people without children. For this
group to calculate financial incentives we use the FRS information on demographics, as-
sets, area of residence, etc., and require a measure of gross wage and of hours of work
when employed. Hours of work are estimated on the FRS sample of working people using
OLS regression on the sample of those employed, with regressors as shown in Table 2 be-
low. Wages for the non-employed sample are imputed using an entry wage equation run
on the LFS entry sample. The entry wage equations are estimated for men and women sep-
arately using OLS on the log hourly wage measure, and the regressors comprise: year
dummies, a cubic in age, age left full time education, a regional dummy for London and
the South East (which are particularly high wage areas in the UK), marital status, and a
disability dummy. The precise treatment of wages in the model is a little more complex,
and we return to this issue in Section 3.3. For the moment let’s just assume that for all in-
dividuals in our sample we have a measure of expected hours of work when employed and
a measure of gross hourly wage.

Using these measures of hours of work and gross hourly wage we can compute income in
and out of work for individual ‘i’ (who does not have children) in the LFS sample as:

4 See Appendix for details.
5 Detailed results of the intermediate models are available from authors on request.
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(4)

while for a couple ‘i’ (also without children) as:

(5)

• where:

• ‘i’ and ‘j’ index individuals in the LFS and FRS samples respectively, ‘g’ indexes a
specific group and ‘E’ is a specified employment state.6 For couples indices ‘m’ and
‘w’ identify the man and the woman respectively;

• ‘Jg’ is the number of individuals (or couples) ‘j’ in group ‘g’ in the FRS;

•  is a measure of hours worked in employment state ‘E’, which for non-employ-
ment takes value 0 and for employment is a measure of expected hours worked based
on the linear hours equation;

• wjg* is a gross wage measure;

• ς0 stands for the a tax and benefit system in place at the time the data was collected;

6 ‘E’ takes values 0 (non-employed) and 1 (employed) for single people and 1 (state (1,1)), 2 (state (1,0)), 3
(state (0,1)), 4 (state (0,0)) for couples.
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Table 2

Regressors used for Hours Equations

• indicates use in subsample regression on employed people in FRS.
Source: Myck and Reed (2006).

Regressor
Single men no 

children
Single women no 

children
Single parents Married men Married women

Year dummies • • • • •
Cubic in age • • • • •
Age left full time education • • • • •
Regional dummies • • • • •
Number of children • • •
Age of youngest child • • •
Disability dummy • • • • •

Number of obs 9,962 8,004 3,895 29,940 25,293
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• net income of individuals in the FRS is a function f (.) of hours of work, gross hourly
wages and the tax and benefit system.

The calculation is more complex for people with children because it accounts for take-up
of the WFTC, probability of childcare use, and use of childcare subsidies in scenarios
where at least one person in the family is employed.7 Let us define three variations of the
tax and benefit system:

• ‘1’: a system with WFTC childcare subsidies where everyone takes up 100% of their
modelled WFTC entitlement,

• ‘2’: a system without WFTC childcare subsidies where everyone takes up 100% of their
modelled WFTC entitlement,

• ‘3’: a system where no one takes up the WFTC.

Defining ‘M’ as a vector of hours of work and gross hourly wages and  as the predicted
childcare cost in the employment state ‘E’, we can define three measures of net income for
family ‘j’ in the FRS:

(6)

Let be the expected measure of WFTC take-up, i.e. a measure of probability that
the family claims the WFTC, conditional on being eligible for it. Also let  be a pre-
dicted measure of childcare use, i.e. a measure of probability that the family will use child-
care in a given employment scenario. Then function f (.) from equations (4) and (5) takes
the following form:

(7)

The first term in square brackets on the right-hand side is value of net family income in
employment state ‘E’ in the scenario when they do not claim the WFTC. The second term
in square brackets is the expected value of the WFTC, taking into account the value of
childcare subsidies (multiplied by the probability of childcare use) and the probability of
WFTC take-up. The third term is the expected childcare cost, given the calculated value of
childcare weighted by the expected probability of using it.8

7 Take-up rate for Income Support/JSA, Housing Benefit and Council Tax Benefit is assumed to be 100% for all
people in the sample. In the case of these benefits this assumption seems acceptable since take-up rates for
these benefits are in the range of 80–95% (see, for example: Department of Social Security 1999).

Ĉ

2
, , 2( , )E j E jY q M ς=

3
, , 3( , )E j E jY q M ς=

1
, , 1 ,

ˆ( , , )E j E j E jY q M Cς=

ˆWFTCP
ˆ CP

3 2 1 2 3
, , , , , , , , , , ,

ˆ ˆˆ ˆ ˆ( , ) [ ] [( ( )* )* ] [ * ]C WFTC C
E j E j E j E j E j E j E j E j E j E j E jf M C Y Y Y Y P Y P C P= + + − − −
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The final measure of net income for family ‘i’ in the LFS is an average for the correspond-
ing group in the FRS in the same way as for people without children.

Table 3 gives a list of the regressors used in the different childcare equations – the child-
care cost equation, the equation to determine hours of paid childcare among families that
use paid childcare, the equation to determine use of childcare and the equation for take-up
of Family Credit/Working Tax Credit.

3.2 Financial Incentives for Disabled People

For those with disabilities we add another stage which allows more precise allocation of
the major disability benefits – Incapacity Benefit (IB), Disability Living Allowance
(DLA) and Disabled Persons Tax Credit (DPTC). The reason for doing so, rather than fol-
lowing the methodology used for modelling the WFTC (for example), is that on the basis
of the data alone it is difficult to determine eligibility for disability benefits. Therefore,
standard take-up modelling methods cannot be easily applied. As we show below, in cases
where take-up modelling is necessary, the LFS contains more information than the FRS.

8 Detailed results of the childcare cost and childcare hours equations, FC/WFTC take-up modelling, and child-
care use probability models are from the authors on request.

Table 3

Regressors Used for Childcare Hours, Cost and Take-Up Equations

• indicates use in subsample regression on employed people in FRS.
Source: Myck and Reed (2006).

Regressor Hourly childcare cost
Hours of paid childcare 

among those who
use it

Use of paid childcare Take-up of FC/WFTC

Year dummies • • • •
Cubic in age • •
Male dummy • • •
Age left FT educ. • •
Regional dummies • • • •
More than 2 children • • •
Age of youngest child • • • •
Hourly childcare cost •
Non-employed HH member •
Value of WFTC eligibility •
Works less than 30 hrs per • • •
Number of obs 3,666 815 3,373 1,764
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This extra information can be used in a disability benefit eligibility/take-up model. Given
the computational intensity of this method we apply it only to the most commonly claimed
disability benefits: DLA, IB and DPTC. In addition, our methodology also indirectly mod-
els Income Support Disability Premiums (ISDP).9

For disabled individuals and for couples with a disabled person, we compute net incomes
in different employment states in a greater number of scenarios than for those without dis-
abilities. The scenarios are determined by ‘imposed’ benefit eligibility. For example, we
calculate net incomes in work and out of work assuming that the person gets the DLA and
assuming that he/she does not. As a consequence each disabled person in the LFS sample
is assigned several in and out of work measures of income. To use the DLA example, for a
single disabled individual without children we therefore have:

(8)

(9)

In the case of the DLA, whether income is assigned including or excluding the DLA is de-
termined by recorded benefit receipt by person ‘i’ in the LFS data. Since the DLA is inde-
pendent of employment status, if a person declares receipt of the DLA in the data, he/she
is assigned income with the benefit both in and out of work.

Allocation of the benefit is slightly different in the case of IB because eligibility for IB is
dependent, among other things, on being out of work. For individuals who are observed in
the LFS as being out of work (‘E’ = 0) at time (t) we use the same method as for the DLA.
We compute:

(10)

(11)

and allocate the income which corresponds to the recorded IB claim. However, since we
also need a measure of financial incentives out of work for those who are employed at
time (t) (and who therefore cannot have a recorded IB claim), we estimate an IB take-up/

9 Income Support Disability Premium (ISDP) is an addition to Income Support (IS) which is the main means
tested income replacement benefit in the UK. As disabled people tend to be poorer than the rest of the UK
population on average, ISDP is a very commonly claimed means-tested disability related benefits. Unfortuna-
tely, neither of the datasets we use contains explicit information on whether a family receives ISDP as a specific
component of its IS or not. The only way of imputing receipt of the premium is through identification of another
disability related benefit on which ISDP is made conditional (the so called ‘qualifying benefit’). Both DLA and IB
are qualifying benefits. Therefore in our procedure of computing incomes for disabled people described above,
net incomes out of work calculated for disabled people under the assumption of DLA or IB receipt, include also
the IS Disability Premiums.
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eligibility equation on the basis of information from the LFS at time (t-1) and (t).10 A pre-
dicted take-up/eligibility probability measure ( ) is then derived for all those who are
disabled and in work at time (t) and a measure of income out of work is calculated using
the predicted IB take-up probability, as follows (note that ‘i’ identifies a person in the
LFS):

(12)

Our calculations of income out of work account also for the possibility of joint receipt of
IB and DLA. For those who are out of work with recorded IB and DLA receipt we allo-
cate:

(13)

while for those in work at time (t) with a recorded receipt of DLA we calculate income out
of work as:

(14)

Because DPTC is an in-work benefit it is only allocated to incomes in the in-work scenar-
ios (‘E’=1). Group level income with DPTC is calculated as:

(15)

This measure of income is allocated to people who work at time (t) and are recorded as
claiming the DPTC in the LFS. We also allocate this measure of income for the in-work
scenario to people who are out of work at time (t) and who are recorded as receiving the
IB. Those who either work and receive both the DLA and the DPTC or are not working
and receive the IB and the DLA are assigned income with the DPTC and the DLA as in-
come for their in-work scenario.

A similar methodology is used when calculating financial incentives for couples, but it
recognises that there are more possibilities for who receives particular benefits. For disa-
bled people with children the same methodology is applied but in line with the calculation
for non-disabled people we calculate incomes under the three variations of the tax and
benefit system (ς1, ς2, ς3) defined in Section 3.1, making different DLA, IB and DPTC
claim assumptions.11

10 Details of the estimation are presented in Appendix 2 in Myck and Reed (2006).
11 For details see: Appendix 1 in Myck and Reed (2006).
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3.3 Treatment of Wages

One of the key determinants of financial incentives to work is the gross hourly wage. The
model requires us to calculate financial incentives to work both for those who are ob-
served in work (and therefore for whom we know the actual hourly wage) and for those
who are not. In the latter case, a wage prediction is needed.12

The approach we use to model wages is to use actual wages for people with observed wag-
es, and for those without to integrate net incomes in work over the distribution of the re-
sidual. This treatment ensures that wages for those with and without observed wages are
drawn from the same conditional distributions. The method requires estimating the transi-
tions models for non-workers (and for couples with at least one non-working partner) us-
ing simulated maximum likelihood methods.

For the exit model and for (1,1) couples we do not need to use the simulated likelihood es-
timation since we use observed wages to calculate incomes in work. In the example where
only the man is working at time (t-1) net incomes calculated for the (0,1) and (1,1) scenar-
io are based on actual wages of the man and female wages drawn from the conditional
wage distribution. Net incomes are then calculated k times on the basis of k independent
draws from the wage distribution. Similar principle applies to (0,1) couples. For couples
(0,0), i.e. those where both partners are not employed at time (t-1) we draw independently
from the distribution of men’s and women’s wages k times and calculate net incomes at
the couple level for different scenarios for k pairs of wages.13

4 Simulating a Policy Change

The methodology developed in this paper is intended as a tool for policy analysis in which
the key area of interest is simulation of employment effects of changes to taxes and bene-
fits. In Section 6 we give an example of such a simulation and examine the simulated em-
ployment effects of the introduction of the Working Families’ Tax Credit in 1999, holding
all other aspects of the tax and benefit system constant. The policy simulation involves the
following stages:

Calculating expected transition probabilities (for example from non-employment to em-
ployment) using the original financial incentives variables on which the model is estimat-
ed (i.e. using the ‘base’ tax and benefit system).

Replacing the financial incentives variables with incentives calculated using a ‘reformed’
tax and benefit regime (i.e. incentives after the introduction of a reform, like the WFTC)

12 Wage predictions are based on linear entry wage equations run on a sub-sample of the LFS data using indi-
viduals who entered employment between the first and the fifth wave. Linear specifications were used in prefe-
rence to selection-corrected ones because of lack of appropriate instruments for the double selection problem
(in work in both waves, in work in fifth wave only).
13  Note that in this case we would ideally want to use a double-integral over wage distributions of the man
and the woman. This is done for example in van Soest’s (1995) structural model. Such approach would, howe-
ver, require k2 number of final net incomes for (0,0) couples. Given the already high computational intensity of
the model we decided to draw pairs of wages only k times.
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and calculating expected transition probabilities using the new financial incentives varia-
bles.

With the two sets of expected transition probabilities, calculating the expected number of
people in various employment states under the two regimes. The difference between these
is the employment effect of the simulated reform.

Using the estimated model coefficients from the transitions equations we produce a vector
of predicted probabilities corresponding to potential employment states for each benefit
unit. The difference in these predicted probabilities between the base and reform tax and
benefit systems represents the effect of the reform on this particular individual/couple.
These sample-level estimates are then grossed up to the population level estimates.14

The initial results from the policy simulation give the predicted changes in transition rates
between labour market states over the same period that the data is taken from, i.e. over one
year, from the 1st to the 5th quarter of LFS. These results are unlikely to be comparable
with simulations from structural models since unlike the latter they are unlikely to corre-
spond to long-run equilibrium effects of policies. The most natural notion of equilibrium
in our transitions approach is that of a state in which the number of people entering and
exiting employment is the same. Using this definition we can derive such labour market
equilibria under ‘base’ and ‘reform’ financial incentives levels and the difference in em-
ployment levels between these could be treated as the full equilibrium policy effect. This
has the additional advantage that the process of convergence is demonstrated in the simu-
lation. This is contrary to all static models which usually just show the full equilibrium ef-
fect of the reforms with little or no indication as to how long it may take for the system to
reach this equilibrium.

This approach relies on two assumptions:

1. That equilibrium can be generated as a result of a Markov transition process, assuming
that the observed transition rates between employment states in the most recent period
of the initial data are ‘equilibrium’ rates, i.e. in the absence of changes to financial
incentives, they would persist indefinitely into the future (and are not affected by
moves of individuals in and out of employment).

2. That changes in financial incentives induced by policy changes will produce a perma-
nent change in transition rates.

The Markov transition process assumption is rather strong, as it implies that compositional
changes do not affect the transition rates. However, as we shall see in the policy simula-
tion we present in Section 6.4 (and as other simulations using the model confirm) the equi-
librium is reached very quickly (after only about 5–6 iterations) which in our view justi-
fies our approach.

14  We use FRS grossing factors, which are matched to the LFS in the same way as financial incentives. This pro-
cedure compensates for any attrition in the LFS.
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The long run equilibria can be generated separately for couples and singles to analyse the
performance of the models for these two subgroups separately. But it can also be done
jointly by applying the transition probabilities for couples for each partner individually.
The latter does not have to be the same as the sum of the separate simulations for singles
and couples because we no longer assume separate long-run equilibria for the two sub-
groups.15

To have a feel over the precision of the simulated effect we bootstrap the simulated em-
ployment response. Simulation bootstrapping is done using a parametric bootstrap (Cam-
eron and Trivedi, 2005), and relies on repeating the reform simulation K number of times
(where K is at least several hundred) each time with a different set of coefficients .
Each  is a sum of the estimated vector of coefficients and a vector of estimation errors
drawn with replacement from the estimation error distribution with mean zero and the es-
timated variance-covariance matrix .

5 Data for Estimation 

The modelling process relies on the use of two datasets: the Labour Force Survey and the
Family Resources Survey. This section presents some information on the datasets and the
basic descriptive statistics. We begin with the description of the definition of ‘disability’
used in this project and the comparison of disability information as reported in the two da-
ta sources.

5.1 Definition of Disability

We rely on two sources of data on disability to identify disabled people. These are:

1. Data on ‘self-reported work-limiting disability status’,

2. data on receipt of any disability-related benefits.

Defining disability in this way ensures that:

• The definition is consistent across the two datasets: both datasets include questions on
work limiting disability and on benefit claim,

• information on which the disability definition is based does not directly relate to
employment status, so the definition covers those in and out of work,

• the ‘disabled’ defined in this way include all claimants of disability benefits; this is
important from the perspective of reform simulations and ensures that any modelled
reform to disability benefits will affect only people who are defined as ‘disabled’ in the
model.

15  For computational details using this methodology see Myck and Reed (2006).

ˆ kβ
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Table 4 presents some basic information on the proportion of disabled people in the FRS
and the LFS. Depending on the data set and the precise definition, this proportion varies
between about 16%–18%.

Turning to the data on benefit receipt, we would expect that since the eligibility criteria for
all disability benefits include a form of disability test, most people claiming disability ben-
efits would have limitations in terms of the type or amount of work they can do. However,
this is not always the case. Having a disability benefit claim does not always correspond to
an affirmative answer to questions concerning work limitations. To ensure consistency of
the project definition of disability we thus extend our definition of disability to include al-
so the benefit claimants who say they are not limited in the amount or type of work they
can (could) do. The difference between columns 2 and 4 (for the FRS) and columns 3 and
5 (for the LFS) in Table 4 is the proportion of people who claim a disability benefit and yet
do not declare work limiting disability in the FRS and LFS samples respectively.

Table 4

Disabled People in the LFS and FRS Samples
In %

Source: Authors’ calculation on the basis of: FRS 1999/00-2002/03; LFS Spring 1999 – Winter 2002 (only final
wave from each survey). Complete samples. Fiscal (FRS) years correspond to waves: Spring – Winter in the LFS.

Self-reported disability may be problematic due to the endogeneity of the response to this
question with respect to labour market status, as documented in earlier work on this issue
(e.g. Parsons 1982, Bound 1991). From a purely analytical point of view, it would have
been better to use an objective measure of disability, based for example on a medical test,
but such information does not exist in the data available to us. However, the questions on
which we base the disability definition are asked of all surveyed individuals and are not
directly linked to work status. Moreover, as we saw above, modelling of disability related
financial incentives is largely based on the actual reported disability benefit claim infor-
mation in the data, which should ensure that the financial incentives arising through disa-
bility-related benefits and tax credits are handled correctly in the modelling process.

Data year
Proportion of people who say have limitations 
concerning the amount or type of work they do

... and/or claim disability benefits

FRS sample LFS sample FRS sample LFS sample

1999/00 15.5 16.7 17.0 17.9

2000/01 16.5 16.7 18.0 17.8

2001/02 15.1 16.5 16.6 17.7

2002/03 15.7 18.4 17.3 19.5

Total 15.7 17.1 17.2 18.2
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5.2 Sample Selection

The following selection criteria have been applied to the LFS and FRS samples. In the
LFS and the FRS we exclude:

• Full-time students,
• observations with key information missing or inconsistent,
• the self-employed,
• individuals aged less than 20 and more than 55,16

• individuals who change their marital/co-habiting status between times (t-1) and (t) in
the LFS panel.

16  Age restrictions are slightly different for the intermediate models which include also people over the age of
55 and still of working age (i.e. less than 64 for men and less than 60 for women). This improves the identifica-
tion of the models. Including people close to retirement age makes the identification of the effect of financial
incentives on transitions very difficult, given that the FRS does not allow us to model the financial incentives
that individuals face to retire early (because, for example, it contains little information on the prospective pen-
sion arrangements of those who are not retired).

Table 5

Entry and Exit Rates by Sex, Age, Family Characteristics and Disability Status
In %

Source: Authors’ calculation on the basis of: LFS Spring 1999 – winter 2002 (panels starting from spring 1998-
spring 1999 and ending at winter 2001 – winter 2002).

Total Men Women

Exit

Overall exit rate 3.44 4.03 2.70

   Age group 20-30 4.05 4.77 3.14

   Age group 31-42 3.27 4.07 2.32

   Age group 53-54 3.09 3.32 2.79

   Disabled 8.83 9.85 7.65

   Non-disabled 3.11 3.69 2.39

   Single individuals 4.12 4.18 4.05

   Individuals in couples 3.05 3.94 1.97

   Have children 4.02 4.90 3.07

Entry

Overall entry rate 18.93 21.89 17.22

   Age group 20-30 29.26 38.07 24.22

   Age group 31-42 17.39 18.78 16.79

   Age group 53-54 11.66 12.74 10.79

   Disabled 5.67 5.37 5.95

   Non-disabled 28.92 43.56 23.29

   Single individuals 19.42 22.61 16.75

   Individuals in couples 18.36 20.45 17.62

   Have children 16.78 19.62 16.27
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The FRS data covers years 1999/2000 to 2002/2003. Corresponding to this is an LFS data-
set from spring 1998 to winter 2002. In the LFS we only use the observations for which
we have information from wave 1 (corresponding to (t-1) in the model) and wave 5 (corre-
sponding to (t) in the model).

5.3 Employment Transitions in the LFS

One of the key issues addressed in this paper is examination of employment transitions by
disability status. Here we present entry and exit rates from the LFS for those who are and
who are not disabled at time (t-1) by marital status, gender, age and children. Note that at
this stage this is purely descriptive.

The LFS data presented in Table 5 confirm that people who are disabled are less likely to
enter the labour market if they are not employed and are more likely to exit a year after be-
ing observed as an employee. The entry rate among disabled women is four times lower
than among non-disabled women, and disabled men are eight times less likely to enter
work than non-disabled men. Exit rates are about three times higher for disabled people
than for non-disabled people. Exit rates of men are lower for those living in couples, while
male entry rates are slightly higher for single men than for those living in couples. Entry
rates are higher for single women than for women in couples. Having a child reduces entry
and increases labour market exit and as far as age effects are concerned it is generally the
case that labour market mobility reduces with age – people in higher age groups have low-
er probability to enter and lower probability to exit.

6 Results

In this Section we present details of estimation and simulation results from what we judge
to be the best specification of the model. The results include both the singles and the cou-
ples model and simulations are conducted separately for singles and couples and then
jointly for the whole sample (see Section 4). As above we conduct a simulation bootstrap
to check the statistical significance of the predicted employment effects. To account for
the disability status of individuals in the sample the models include a set of disability con-
trols. This is important for better understanding of how disability affect employment but
also to minimise the effect of endogeneity of disability status with respect to employment.
We allow for different response to financial incentives by non-disabled people without
children, non-disabled people with children and the disabled.

Given better identification and higher precision of the estimated coefficients and of the
simulated employment effects we impose a priori restrictions in terms of which variables
financial incentives variables enter the model. Each partner’s entry and exit can directly be
influenced only by income in the (t-1) employment state and in the state he (she) can move
to assuming the other partner remains in the original state. Indirectly, however, the move is
also determined by the financial incentives the other partner faces in the alternative she
(he) can move to between (t-1) and (t).

In Section 6.1 we present a list of variables included in the regressions for single people
and couples. Summary of the results is presented in Section 6.2. Finally, in Section 6.3 we
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present results of a policy simulation using the model. As noted in the introduction the
policy reform we choose to simulate is the introduction of the Working Families’ Tax
Credit.

6.1 Regressors in the Transition Models

For single people we include financial incentives variables in the form of logarithms of
predicted income in work and out-of-work. Income measures are split into separate regres-
sor variables to allow differential effects of financial incentives by three categories of peo-
ple:

• Disabled people (denoted as D the tables of results 7–9 below),
• non-disabled people with children (denoted as C, ND),
• non-disabled people without children (denoted as NC, ND).

Apart from financial incentives variables the preferred specification for single people uses
the regressor variables listed in Table 6. It is important to stress here that, following GJR,
we exclude education controls from the transition models. This follows from difficulties
with identifying the model when education information enters transition equations, which
most probably derives from very high correlation of net incomes and education level. This
in a sense implies an exclusion restriction. Education in the model determines the financial
incentives variables, but is then assumed not to affect transitions. The same assumption
was made in the original GJR model.

Table 6

Regressors in the Transitions Models

Age Linear, squared and cubic terms.

Disability status Because disability status can change across LFS waves, we include indicator variables for each 
combination of individual disability at LFS wave 1 (t-1) and at LFS wave 5 (t). That is, taking non-
disability at (t-1) and (t) as the base category, we have dummies for: 
– Not disabled at (t-1), disabled at (t),
– disabled at (t-1), not disabled at (t),
– disabled at (t-1) and at (t). 

Disability type We control for the type of disability by including two dummies for the health problem which 
affect the individual most:
– Mental disability,
– see/hear/speech impediment. 
We also include a dummy for receipt of the DLA at time (t-1) as a proxy control for severity of 
disability.

Number and ages of 
children

We include indicator variables for:
– Having a child at all or not, 
– having two or more children,
– presence of a child aged less than 5,
– presence of a newborn baby.

Other dummy variables We include indicator variables for:
– Data years,
– being female,
– being female and having a child,
– living in London/South-East,
– being ILO unemployed at (t-1) (entry model only),
– being ILO long term unemployed at (t-1) (entry model only).
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The models for couples include essentially the same control variables as those listed in Ta-
ble 6, but in the case of each partner’s equation in the bivariate probit we include controls
for characteristics of the other partner. For example in each of the equations we control for
the age and the disability status of both the man and the woman. In each equation we have
a variable for net income in the employment state at time (t-1) and then net income in the
employment state which results from entry or exit of the respective partner. Because, as in
the singles’ model we allow for differentiated response to financial incentives, each equa-
tion contains six financial incentives variables. Below we discuss the main findings from
the estimations and show some details on the sign and significance levels of the estimated
coefficients on financial incentives.17

6.2 Major Findings in the Final Specification of the Transitions Models for Singles

6.2.1 The Singles’ Entry Model

The left-hand side of Table 7 shows the signs and significance levels of coefficients esti-
mated for the sample of single people unemployed or inactive in the labour market at LFS
wave 1, where the dependent variable is entry into work by LFS wave 5 – the “entry mod-
el”.

If movements into work are more likely amongst individuals with larger gains to work
(other things being equal), then we would expect to find the coefficients on the ‘income
out of work’ (inc 0) variables to be negative (because higher out-of-work income is likely
to be negatively correlated with propensity to enter work), and that the coefficient on ‘in-
come in work’ (inc 1) variables should be positive (individuals are more likely to enter
work if their income in work is higher). In Table 7, this pattern exists for all three groups
(disabled, non-disabled parents and non-disabled non-parents), although the coefficient on
financial incentives in work is not statistically significant for disabled people. Coefficients
on other regressors (not reported here) suggest that:

There is a negative relationship between age and propensity to enter work, but the rela-
tionship is non-linear. Single people aged below 30 are notably more likely to enter work,
other things being equal, those aged over 30. Between the ages of 30 and 50 the probabili-
ty of entering work is roughly constant, but above 50 it falls quite sharply.

‘Having a child’ and ‘having more than two children’ variables are not statistically signif-
icant which suggests that most of the effects of children on work entry are captured by the
different financial incentives faced by parents, and the fact that parents respond differently
to financial incentives than non-parents. Having a child aged under five is, however, sig-
nificantly negatively related to work entry even after controlling for financial incentives.

Other things being equal, single women are more likely to enter work than single men,
particularly if they have children. This may reflect the fact that the employment rate of
lone mothers was increasing relative to other groups in the labour market over this period.

17  Full details of the estimations can be found in Myck and Reed (2006).
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Disabled single people are more likely to enter work than non-disabled single people con-
trolling for other factors (including the impact of financial incentives in the ‘out of work’
state, which is more negative for disabled people than non-disabled people). However,
these dummies are only marginally statistically significant with the exception of disability
at (t-1). In this case however it is plausible that someone who was disabled at (t-1) and is
not at time (t) may be more likely to enter than someone who is not disabled at both the
periods.18 The dummy variable for mental disability suggests that people with mental disa-
bilities are less likely to enter work. Similarly, those who receive the DLA at (t-1) are also
less likely to be in work at (t).

The ILO unemployed are, unsurprisingly, more likely to enter employment, though the ef-
fect is smaller for those who have been out of work for more than a year at (t-1).

6.2.2 The Singles’ Exit Model

Results on financial incentives coefficients from a probit equation estimated on the sample
of single people in work at LFS wave 1, where the dependent variable is leaving work by
LFS wave 5 – the “exit model”, are given in the right-hand side of Table 7.

In the exit equation, we would expect the financial incentive variables to have the opposite
sign to what we would expect in the entry equation. That is, we would expect the coeffi-
cients on the “inc 1” (income in work) variables to be negative, and the coefficients on
“inc 0” to be positive. As with the entry model, this is what we do find, but the effects are
only statistically significant for disabled people, and non-disabled people with children.

In the exit model we also find that:

• The relation between age and exit probability, conditional on other factors, is much
weaker than it was for the entry model. The linear age term is significant (and negative)
only at the 10% level, and the quadratic and cubic terms not at all.

• Having a child is negatively associated with leaving work conditional on other factors,
but having a child aged 5 or under is positively associated with leaving work, as is
having a baby born between wave 1 and wave 5 of the LFS. Women without children
are significantly less likely to leave work than men without children, conditional on
other factors.

• Disability dummies themselves are positive and statistically significant. However
people who declared mental disability as their main health problem at (t-1) are more
likely to exit work between (t-1) and (t), while those who have problems with seeing,
hearing or a speech impediment are less likely to exit than other disabled. This is an
interesting and important finding. It may reflect the fact that either people who have
such problems enjoy some special employment protection or when they do find work
they put extra effort to maintain it. At the same time, the interaction between financial
incentives and disability acts to reinforce the effects of financial incentives.

18  This type of relationship would of course be observed if disability was endogenous to work status (which we
suspect is the case).
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Table 7

Financial Incentives in Transition Models of Single People

Notes: Ln (inc 0) – log income out of work; LN (inc 1) – log income at work; NC – does not have children, ND –
not disabled (at t), D – disabled (at t); LTU – long term unemployed; FI – financial incentives;

*** significant at 1%; ** significant at 5%, * significant at 10%

Source: Myck and Reed (2006).

6.3 Major Findings in the Final Specification of the Transitions Models for Couples

The discussion of results in this section refers to the coefficients on financial incentives
presented in Tables 8a and 8b. The couples regressions are estimated by bivariate probit.
This means that there are two sets of coefficients in every regression – one for the male
partner, and one for the female. The model also estimates the degree of correlation be-
tween the decisions of partners and we report the sign and significance level of these
measures in the Tables.19

6.3.1 Transitions of Individuals in (0,0) Couples

The left-hand side of Table 8a shows the results for the model for couples where neither
partner is in work in LFS wave 1 (time (t-1)). We now have six sets of coefficients on the
financial incentive variable: disabled, non-disabled parents, and non-disabled non-parents,
each for men and women separately.

If people are more likely to enter work when the financial reward is greater, then we
would intuitively expect a negative coefficient on the (0,0) incomes, and positive coeffi-
cients on the (1,0) or (0,1) incomes. In fact, we find this pattern only for disabled men, dis-

Entry equation (dependent variable: work 
entry)

Exit equation (dependent variable: work 
exit)

Financial incentives 
regressors

Sign of coefficient Significance Sign of coefficient Significance

Ln (inc 0) NC, ND (–) *** (+)

Ln (inc 1) NC, ND (+) *** (–)

Ln (inc 0) C, ND (–) *** (+) ***

Ln (inc 1) C, ND (+) *** (–) ***

Ln (inc 0) D (–) ** (+) ***

Ln (inc 1) D (+) (–) **

No. observations 8,878 23,108

Log likelihood –2,955.74 –3,887.15

19 As in the case of singles results full details of the estimations can be found in Myck and Reed (2006).
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abled women, and non-disabled mothers, and the coefficients on financial incentive varia-
bles are only statistically significant for disabled men. We find positive statistically
significant correlation between the labour market decisions of partners. A positive correla-
tion in this model indicates that there is a tendency for both individuals to want to choose
the same labour market status.

This estimation also suggests that:

• Men who are disabled in both LFS waves, or in the later LFS wave only, are less likely
to enter work than other groups. On top of this, men with partners who are disabled in
both LFS waves are less likely to enter work. This may be because of caring responsi-
bilities for the partner, for example. Women who are disabled in both waves are less
likely to move into work than other women, but the man’s disability does not affect
women’s work entry to any measurable extent. Severity of disability as measured by
the DLA receipt indicator variable is negatively related to men’s entry.

• Having a child aged less than five and a newborn baby is associated with being less
likely to move into work for women. The other children variables are not significant for
either men or women once financial incentives are taken into account.

Table 8a

Financial Incentives in Transition Models of Individuals in Couples

Financial incentives 
regressors

Neither working at wave 1 (0,0) Woman only working at wave 1 (0,1)

Men entry Women entry Men entry Women exit

sign s.l. sign s.l. sign s.l. sign s.l.

Ln(inc 0,0) ND, NC (–) (+) (+)

Ln(inc 0,1) ND, NC (–) (–) * (+)

Ln(inc 1,0) ND, NC (–)

Ln(inc 1,1) ND, NC (+)

Ln(inc 0,0) D (–) *** (–) (+)

Ln(inc 0,1) D (+) (–) ** (+)

Ln(inc 1,0) D (+) **

Ln(inc 1,1) D (+) **

Ln(inc 0,0) ND, C (–) (–) (+) **

Ln(inc 0,1) ND, C (+) (+) (–)

Ln(inc 1,0) ND, C (–)

Ln(inc 1,1) ND, C (–)

Rho (+) *** (–)

No. observations 1,502 1,014

Log likelihood –681.04 –594.04
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• As in the case of the entry of single people the model confirms an intuitive association
of unemployment with the probability to enter. Being ILO unemployed (i.e. looking for
work and being prepared to take a job) is positively correlated with entry for both men
and women. Remaining unemployed for over a year, however, reduces the probability
of entering relative to the other unemployed.

Table 8b

Financial Incentives in Transition Models of Individuals in Couples

Notes for Tables 8a and 8b: Ln (inc 0,0) – log income when both partners out of work, Ln (inc 0,1) – log income
when women only working, Ln (inc 1,0) – log income when man only working, Ln (inc 1,1) – log income when
both partners work, NC – no children, ND – not disabled (at t); D – disabled (at t) – disability defined on the level
of the couple (i.e. disabled if at least one partner disabled), Rho – measure of correlation between the men’s and
the women’s equations.

Source: Myck and Reed (2006).

6.3.2 Transitions of Individuals in (0,1) Couples

The right-hand side of Table 8a shows the result of the couples model for the group where
the man was not working in LFS wave 1, but the woman was – starting state (0,1). This is
the least common of the four starting states for a couple to be in, so sample sizes are small,
and the coefficients are not precisely estimated. We also suspect that this group contains a
number of cases where the man in the couple has been temporarily displaced from work:
this should be borne in mind when analysing the results.

Financial incentives 
regressors

Man only working at wave 1 (1,0) Both working at wave 1 (1,1)

Men exit Women entry Men exit Women exit

sign s.l. sign s.l. sign s.l. sign s.l.

Ln(inc 0,0) ND, NC (–)

Ln(inc 0,1) ND, NC (–)

Ln(inc 1,0) ND, NC (+) (–) (+) **

Ln(inc 1,1) ND, NC (+) + (–) **

Ln(inc 0,0) D (+) **

Ln(inc 0,1) D + ***

Ln(inc 1,0) D (–) * (–) * (+) ***

Ln(inc 1,1) D (+) * (–) *** (–) ***

Ln(inc 0,0) ND, C (+)

Ln(inc 0,1) ND, C (–)

Ln(inc 1,0) ND, C (–) (+) (+)

Ln(inc 1,1) ND, C (–) (+) (–)

Rho (–) (+)***

No. observations 6,069 25,121

Log likelihood –3,539.65 –6,285.30
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If people are more likely to enter work, and less likely to leave work, the larger is the pay-
off from working, then we would expect the coefficients on the financial incentives varia-
bles to be positive on the income (1,1) state for men and on the income (0,0) state for
women, and to be negative on the income (0,1) state for men and on the income (0,1) state
for women. We find this pattern for three of the six groups: disabled men, non-disabled
mothers, and non-disabled, non-parent men, and the financial incentive variables are only
statistically significant for disabled men and non-disabled mothers. The correlation be-
tween labour market decisions of partners is negative, but not statistically significant. A
negative correlation in this model indicates that there is a tendency for both individuals to
want to choose the same labour market status.

For this group of couples:

• Analysis of the age variables shows that it is not a significant determinant of either
men’s entry into work or women’s work exit. Neither partner’s labour market transi-
tions are affected by women’s age.

• Disability of women is positively related to their exit, and partners of men who are dis-
abled only in period (t) are also more likely to exit employment. Men with seeing,
speech, or hearing problems and those receiving the DLA are less likely to enter
employment, as are those with a child aged less than 5 (though men with a newborn
baby are in fact more likely to enter employment). Conditional on other factors,
women’s exit probability is lower for those with children.

6.3.3 Transitions of Individuals in (1,0) Couples

In Table 8b we present a summary of results for couples where the starting state is (1,0), in
the left-hand side of the table and (1,1) in the right-hand side of the table. The (1,0) state –
i.e. the state where the man in the couple is in work, but the woman not in work, far more
common in the data than the starting state (0,1).

If people are more likely to enter work, and less likely to leave work, the larger is the pay-
off from working, then in this model we would expect the coefficients on the financial in-
centives variables to be positive on the income (1,1) state for women and on the income
(0,0) state for men, and to be negative on the income (0,1) state for women and on the in-
come (0,1) state for men. This pattern can be found for disabled men and women, non-dis-
abled fathers, and women who are neither disabled nor a parent; the financial incentive
variables are significantly different from zero, though, only for disabled men and women.
The correlation between partners’ decisions is negative but not statistically significant.
Thus again the correlation between partners’ decisions indicates that there is a tendency
for both individuals to want to choose the same labour market status.

For (1,0) couples the estimation shows that for men only disability dummies for disability
at both (t-1) and (t) and disability at (t) are statistically significant and have the expected
signs. For women disability at both periods (t-1) and (t) and at period (t) are negatively
correlated with entry while disability at period (t-1) only is positively correlated with en-
try. Women’s severe disability, as measured by the receipt of DLA at (t-1) is negatively
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correlated with entry. Having small children is also negatively correlated with the propen-
sity to enter employment by women.

6.3.4 Transitions of Individuals in (1,1) Couples

If couples in the starting state is (1,1) – i.e. where both the male and female partner are
working in LFS wave 1 – are less likely to leave work where they receive a large financial
reward to working, then the coefficients on (1,1) income should be negative, and the coef-
ficients on the other income states should be positive. In Table 8b this pattern is confirmed
for disabled men and women, mothers and non-disabled women without children. The co-
efficients are significantly different from zero for disabled men and women and non-disa-
bled women without children. The correlation between the labour market decisions of
partners is positive and statistically significant. A positive correlation in this model indi-
cates that there is a tendency for both individuals to want to choose the same labour mar-
ket status.

The estimations results which are not reported in Table 8b suggest that disability is posi-
tively correlated with exit for both men and women. Those who have a mental disability
are also more likely to exit than other disabled people. The presence of children affects
primarily women’s propensity to leave work, however while having a small child or a
newborn baby increases the probability of exit, having children seems to reduce the prob-
ability of exit, conditional on other characteristics. Women living in London or the South-
East are more likely to leave employment.

6.4 Simulating Policy Change Using the Final Version of the Model

The model specifications presented above are employed to simulate the effects of intro-
ducing the Working Families’ Tax Credit (WFTC) as it was implemented in October 1999.
The WFTC increased the generosity of in-work support for families with children in the
UK by increasing maximum values of support people could apply for and reducing the
withdrawal taper of the transfer. As its predecessor, the Family Credit, the WFTC was
conditional on at least 16 hours of paid employment per week worked by at least one adult
in the family, and on net family income.20 The reform included also changes to generosity
of childcare support and increases in in-work support for disabled people (the Disabled
Persons’ Tax Credit) which are also modelled in our approach.

6.4.1 Employment Effects of Introducing the WFTC

The estimated long run change in employment effect from introducing the WFTC is an in-
crease of around 37,000 and this figure is statistically significantly different from zero. On
average, employment falls for couples, but rises for single people (i.e. lone parents): when
equilibrium effects are calculated separately for singles and couples, we find that the
WFTC increases employment among lone parents by about 37,000, while reducing em-
ployment among couples by about 3,000. The latter figure comes from a rise in employ-

20 For details of the reform see: Blundell et al. (2000) or Myck et al. (2006).
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ment amongst married/cohabiting men (+600) and a fall amongst married/cohabiting
women (–3,300) and both of these figures are not statistically significantly different from
zero. To put this into perspective, in 1999 when the WFTC was introduced there were
about 1.6 million lone parents in the UK (of whom around 50% were working), and about
5.3 million couples with dependent children (of whom around 95% had at least one earner
in work.). In Figure 1 we show the path to the long run equilibrium employment effect of
the reform. The convergence path is presented separately for single people and couples
and also for the entire sample.21 We can see that the long-run equilibrium effect is reached
quickly, after about ten iterations. It is important to note that this does not necessarily im-
ply that the full effect of the reform would be realised after ten years. Although the period
between (t-1) and (t) in the model is 12 months, a simulated iteration does not have to cor-
respond to a year. The path to equilibrium in our setting is constrained to follow these 12-
month-long steps by the set up of the model, but in reality the market can converge faster.

In Table 9 we present some more detailed breakdown of the simulated short run effects.
The top part of the table presents the grossed up 1999/00 sample on which the simulation
is run. The table then shows exit rates, the effect of the WFTC reform on exit rates, entry
rates and the effect of the reform on the probability to enter. All results are shown sepa-
rately for men and women and together for the whole sample, and are split by age group
and disability status. The WFTC reduces exit among lone parents, but increases exits
among parents in couples. Overall, the exit rate among parents falls by about 0.024 of a
percentage point, and the fall is concentrated among the younger part of the population.
Exit rates rise amongst disabled people, probably because working disabled parents are
most likely to be living in couples.

Figure 1

Employment Effect of the WFTC Reform

21  The two separate convergence paths do not have to sum to the path generated for the full sample. See Sec-
tion 4 for details.

Source: Authors’ calculations.
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However, the WFTC increases the probability of entry for almost all groups of parents we
consider. It is negative only for disabled mothers in couples. The overall entry rate in-
creases by 0.4 of a percentage point and the increase is much higher for women. This is to
a large extent determined by the fact that probability of entry among single mothers in-
creases by 1% point from 12.6% to 13.5%. Among people in couples the increase in the
probability of entry is higher for fathers.

Table 9

Effect of the Introduction of WFTC on Entry and Exit Rates of  People with Children

Total Men Women

Grossed-up population 9,054,000 3,838,000 5,216,000

Exit sample 6,536,000 3,433,000 3,103,000

Entry sample 2,517,000 405,000 2,113,000

Disabled in exit sample 353,000 179,000 174,000

Disabled in entry sample 745,000 238,000 506,000

Lone parents in exit sample 667,000 55,000 612,000

Lone parents in entry sample 892,000 36,000 857,000

Exit:

Overall exit rate 4.12% 4.99% 3.16%

   Age group 20–30 6.89% 8.41% 5.55%

   Age group 30–42 3.94% 5.15% 2.71%

   Age group 43–54 3.27% 3.52% 2.90%

   Disabled 8.85% 9.62% 8.06%

   Non-disabled 3.85% 4.73% 2.87%

   Single parents 8.31% 6.89% 8.44%

   Couples 3.64% 4.96% 1.86%

Effect of WFTC reform on exit rates:

Overall exit rate –0.024 0.018 –0.071

   Age group 20–30 –0.105 –0.002 –0.195

   Age group 30–42 –0.013 0.030 –0.057

   Age group 43–54 –0.012 0.006 –0.037

   Disabled 0.044 0.047 0.040

   Non-disabled –0.028 0.017 –0.078

   Single parents –0.419 –0.292 –0.431

   Couples 0.021 0.024 0.017
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Notes: Only people with children. Reform effects presented as percentage point changes in probability to enter
or exit.

Source: Authors’ calculations.

7 Conclusions

A change in government in the UK in 1997 led to a series of reforms to the system of in-
work and out of work transfer payments for people on low incomes with children and/or
disabilities. The consequent introduction of the Working Families’ Tax Credit and the Dis-
abled Persons’ Tax Credit in 1999 provides an ideal changed policy environment for using
microeconometric modelling to estimate labour supply responses to changes in the finan-
cial incentives facing individuals and couples. In this paper we have developed a semi-
structural model of labour supply and demonstrated its usefulness with regard to simulat-
ing tax and benefit reforms, using data from a period in the UK when the system of sup-
port for disabled and non-disabled people underwent considerable change as a result of re-
forms introduced by the Labour Government. We have addressed the question of how one
can include disabled people in a labour supply model and explicitly account for differenc-
es in financial incentives between the disabled and non-disabled populations. The method-
ology we present accounts for important features of the labour market, like fixed cost of
work and take-up of benefits, and takes advantage of observed labour market dynamics to
identify the factors determining labour market behaviour. We have also presented method-
ologies for assigning financial incentives to people with disabilities and we hope these can
be applied in other studies of the labour market. While the methods are computationally

Entry:

Overall entry rate 16.66% 18.31% 16.35%

   Age group 20–30 17.17% 23.43% 16.62%

   Age group 30–42 17.51% 20.21% 17.05%

   Age group 43–54 13.44% 13.87% 13.22%

   Disabled 6.39% 6.49% 6.34%

   Non-disabled 20.98% 35.23% 19.50%

   Single parents 12.40% 6.77% 12.64%

   Couples 19.00% 19.42% 18.88%

Effect of WFTC reform on entry rates:

Overall entry rate 0.361 0.124 0.407

   Age group 20–30 0.585 0.229 0.616

   Age group 30–42 0.303 0.133 0.333

   Age group 43–54 0.146 0.071 0.183

   Disabled 0.024 0.093 –0.008

   Non-disabled 0.503 0.169 0.537

   Single parents 0.936 0.486 0.955

   Couples 0.046 0.089 0.033

Total Men Women
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intensive, it seems that the gain in terms of precision of calculating financial incentives for
disabled people justifies their use.

Our estimations suggest that financial incentives are important determinants of labour
market transitions, both for single people and for individuals living in couples. The effect
of financial incentives could be more precisely estimated for single people than for cou-
ples, which could be due to the more complex nature of labour market decisions among
the latter. The models also suggest that financial incentives play a greater role among peo-
ple with children and among the disabled than for non-disabled people without children.
We find that in several models coefficients on financial incentives for non-disabled people
without children are not statistically significant. Estimated correlations among partners in
couples suggest that partners tend to choose the same employment states. We have also
presented results of a tax and benefit reform simulation using the model. The simulated re-
sults of the WFTC reform are broadly in line with other results from the labour supply lit-
erature (Blundell et al. 2000, Blundell and Reed 2000, Brewer et al. 2003). The introduc-
tion of the WFTC increases employment by 37,000. Overall the reform reduces the exit
rate from employment among parents from 4.12% to 4.10% and increases the entry rate
among people with children from 16.66% to 17.02.
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Appendix

In matching the incomes information from the FRS to the LFS we have followed the
method applied in the original labour market transitions project (Gregg et al. 1999). This
relies on averaging incomes in groups defined by certain observable characteristics in the
FRS and allocating these averages to corresponding groups in the LFS. The group defin-
ing characteristics have been adjusted to take account of different age criteria and of disa-
bility status. Grouping is done exclusively within different employment status groups (i.e.
employed and non-employed for singles and the four employment states for couples de-
fined by the employment status of the partners). Single people are grouped by the follow-
ing characteristics:

Data year four years (1999/00 to 2002/3)

Sex two groups

Age five age groups: 20–24, 25–36, 37–50, 51–54, 55–59(women)/64(men)

Education three groups: left school aged <17, left school aged 17–18, left school aged 19+

Residence two groups: live in London/South East or not

Children three groups: no children, one or two children, three children or more

Age of youngest 
child

two groups: have a child aged 0–4 or not

Disability two groups (disabled, not disabled)

Data year four years (1999/00 to 2002/3)

Age of the man five age groups: 20–24, 25–30, 30–36, 37–44, 45–54, 55–65

Age of the woman four age groups for (1,1) couples: 20–32, 33–44, 45–54, 55–60; three age groups for other couples 
types: 20–32, 32–54, 55–60

Education level five groups for (1,1) couples: (1) both partners left school aged 19+, (2) the man left school aged 19+ and 
the woman aged<19; (3) the woman left school aged 19+ and the man aged<19; the man left school 
aged 17 or 18 and the woman aged<19; the man left school aged <17 and the woman aged <19; four 
groups for other couple types: (1) both partners left school aged 19+, (2) either of the partners left school 
aged 19+; (3) either of the partners left school aged 17 or 18 but no one left school aged 19+; (4) both 
left school aged <17

Residence two groups: live in London/South East or not

Children three groups: no children, one or two children, three children or more

Age of youngest 
child

two groups: have a child aged 0–4 or not

Disability two groups (either of the partners disabled, none of the partners disabled
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