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1.  Introduction

In-work transfer schemes have recently been suggested as a device for encouraging labour

force participation and reducing the severity of the disincentives associated with out-of-work

transfer programmes (such as Income Support (IS) in the UK, and Aid for Families with

Dependent Children (AFDC) in the US). Indeed the UK and the US have in-work transfer

schemes called Family Credit (FC) and the Earned Income Tax Credit (EITC) respectively and

the expansion of EITC has been central to the direction of welfare reform in the US1. These

programmes have been put forward as a more appropriate policy for relieving poverty than

alternatives such as a minimum wage because of their potentially beneficial effects on work

incentives. A similar expansion to that for EITC has recently been proposed for FC to cover

individuals without children2. In the UK, although there has been an expansion of cash transfers

to those in-work this has been at the expense of a contraction in in-kind ransfers for those in

work3. Entitlements to in-kind transfers has been withdrawn from those on in-work transfer

programmes but not from those on out-of-work income transfer programmes4.

One difficulty with transfer programmes is that their design may be unavoidably com-

plicated or personally intrusive to ensure that they are targeted sufficiently finely. The result

may be that individuals may feel that participation in such programmes isstigmatisedor not

understand that they have some eligibility. The implication of such stigma or ignorance is that

individuals may not participate in such programmes despite their potential entitlement. We use

stigma as a generic term because we are empirically unable to distinguish between stigma, other

costs or ignorance. The problem is known asprogramme non-participation. In-work transfers

are intended to counter the adverse work incentive effects of out-of-work transfers which

themselves are intended to guarantee a basic living standard - if they are to do this then it is

important that they do not suffer from low participation rates. Yet this is precisely what we

observe.

Eligibility for multiple transfers is the rule rather than the exception for low-income groups

in the UK. Indeed, it is this multiplicity of potential entitlements and their interactions which

generate high marginal effective tax rates and may cause work disincentives. Both IS and FC

provide apassportfor eligibility to in-kind (IK) transfers. The most important IK transfers are

to pre-school (Milk Tokens (MT) ) and school aged children (Free School Lunches (FSL)), and

Housing Benefit (HB) for households with low incomes and high housing costs. Since FC, HB

1 Moffitt (1992) provides a survey of the effects of the US welfare system and Scholz (1996) discusses the EITC
expansion and implications for incentives.
2The "Earnings Top-Up" pilot extension to FC is outlined in DSS (1995).
3 In the US the expansion of in-kind transfers for those out of work has been a major factor in protecting the living
standards of this group despite their fall in real cash incomes. See Slesnick (1996).
4 However, there has been a recent call for their reintroduction on the grounds of their alleged beneficial work
incentive effects by the Social Security Advisory Committee (1994).



and the other IK transfers are not administered together, entitlement has to be established sep-

arately. Participation in one programme does not automatically result from participation in any

of the others.

There are two difficulties in estimating the impact of such transfer programmes on labour

supplybehaviour.First, laboursupplyandprogrammeparticipationdecisionsmaybedetermined

simultaneously, for example, if labour supply depends on the marginal wage and the marginal

wage depends on whether one participates in an income transfer programme. Secondly, indi-

viduals may choose not to participate in the labour market if some in-work benefit is stigmatised

so it is necessary to distinguish between individuals who choose this position from those

individuals who would want to work (and, perhaps, claim the in-work benefit) but simply cannot

find a job - i.e. labour market rationing. Indeed, there are difficulties involved in estimating

multiple programme participation decisionsper se. Decisions may be taken jointly if either

stigma (or transaction costs) changes disproportionately with the number of programmes which

individuals participate in, or if the level of entitlement to some transfers depends upon par-

ticipation in other programmes.

Here we estimate a labour supply model which allows for endogenous multiple welfare

programme participation. We also allow for involuntary unemployment so as to distinguish

between programme non-participation and an inability to obtain work. This is applied to the UK

Family Credit, Housing Benefit, Milk Token and Free School Lunch Programmes for a sample

of UK lone mothers. Our approach is distinctive from previous US work since we are primarily

concerned with in-work transfer programmes and many potentially eligible individuals may

choose to remain out of work, because of stigma, and therefore not appear to be entitled. Thus,

we also need to model the probability of wanting to work for individuals observed not to work.

Reducing stigma would promote programme participation for those currently eligible and would

promote out of work individuals to want to work and become eligible. Thus the methodology

we employ extends recent US studies by modelling labour supply and programme participation

usingdiscretechoice methods to allow for oneof the "choices" to be involuntary unemployment5.

IS is the UK equivalent to the US Aid for Families with Dependant Children (AFDC) and

is intended to ensure that household incomes6 do not fall below some minimum. HB covers a

5 Moreover, we allow for wages to be determined differently across employment states because of the large dif-
ferential between part-time and full-time wages rates that is a feature of the UK labour market. The raw differential
is of the order of 20%. Ermisch and Wright (1993) support this view and estimate differential returns to education
and experience which imply a full-time/part-time differential of 8.5%.
6Net of housing costs including mortgage interest payments in many cases.
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proportion of the rent7 and rates (a local property tax) of households not on IS - making it

effectively an in-work transfer8. FC is payable to low income families but only if hours of work

exceed some level - it is explicitly an in-work benefit. Apart from HB, the main means-tested

IK transfersare to children.Free school lunchesare an in-kind transfer equivalentof US National

School Lunch Programme.Milk tokensare an in-kind transfer to households with a requirement

of purchase, and as such are similar to the US Food Stamp programme9.

In the US AFDC has an unambiguous negative impact on work incentives (ie on com-

pensated labour supply) and so there is then a conflict between reducing stigma and improving

work incentives.Lowering the stigmaassociated with theprogramme induces extra participation

in it and therefore reduces labour force participation and hours of work. In contrast in the UK,

while IS has an unambiguously negative effect on work incentives, FC exhibits anotchin the

budget constraint which increases the probability of working (although, because FC is means

tested, it may act as a disincentive to working long hours). IS has a high (84%) programme

participation rate for lone mothers but improving participation in FC and HB would have a

beneficialeffect on the incentive to participate in the labour force.Sinceprogrammeparticipation

is often found to be an increasing function of the level of entitlement this offers the virtuous

prospect that an increase in FC and HB entitlement could increase both programme participation

and labour force participation.

The relative labour supply responses to cash and IK transfers is an issue. Since 1988 only

IS recipients have been entitled to IK, and FC recipients receive cash but no in-kind transfers

apart from HB. Prior to 1988 those on FC were also eligible for the transfers in-kind. That is,

in 1988 there was (partial) cash-out of the non-HB in-kind benefits for those in-work. This makes

participation in the IK programme important to the work decision, whereas previously it was

more important for the conditional hours choice. Essentially the budget constraint notch (a

discontinuity equal to the value of the IK trnsfers) has moved back from the point where FC

exhaustion occurred to the point where IS was exhausted10.

Hoynes (1996b) gives an extensive overview of the US literature but the few UK studies

assume that labour supply is exogenous11. Moffitt (1983) was the first to analyse the decision

7But not loan payments for mortgagees.
8 IS contains an element to cover housing costs which is as least as generous as HB. For example it helps with
mortgage interest payments.
9See Currie (1996) for an exhaustive review of US in-kind transfers.
10Moffitt (1989) uses the Puerto Rico Food Stamp cashout as a natural experiment to estimate directly the value
of an In-Kind transfer.
11An example is Blundell, Fry and Walker (1988).
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not to participate in a welfare programme despite a positive potential benefit as a utility maxi-

mizing decision subject to programme induced stigma12. The econometric framework is an

hours Tobit with endogenous AFDC participation applied to a small sample of US female

household heads. Disutility of welfare participation is assumed to be additively separable from

the utility function, which implies this disutility affects programme participation, but not labour

supply conditional upon benefit receipt. This assumption is maintained in most subsequent work

applied to single decision maker households.

Only two studies have considered labour supply and multiple programme participation.

Fraker and Moffitt (1988) estimates a Trivariate Ordered Probit for discrete (ordered 3-state)

labour supply, AFDC and Food Stamp programme participation, using a sample of 358 lone

mothersdrawn from the 1980 Income Survey and Development Program data. They find a strong

positive correlation between participating in the two programmes and a negative correlation

with labour supply. Labour supply is estimated conditionally upon programme participation,

though endogeneity is allowed for, and separability is assumed. Keane and Moffitt (1996)

extends this earlier work: AFDC, Food Stamps and Housing Subsidies are modelled as a Tri-

variate Probit simultaneously with a discrete choice (ordered 3-state) Probit for labour supply,

as well as a wage equation. They use a sample of 968 lone mothers drawn from the 1984 SIPP

(Survey of Incomes and Programme Participation). The notable feature of the methodology is

that, because of the high dimensionality of the integration required, estimation involved the use

of simulation methods to compute the likelihood.13 They find that there are economies to joint

programme participation which they interpret as stigma (since they suggest that stigma arises

from participation in a single programme and does not rise additively with additional pro-

grammes) or money-and-time costs (it is administratively easier to participate in subsequent

programmes after single programme participation is established). The statistical significance of

the elements of their error covariance matrix suggests that their approach would dominate a

simpler Multinomial Logit.

The drawback of these papers is that they assume if full-time work is preferred to

non-participation, then so is part-time work, so that utility comparisons are not made between

all alternatives. The validity of this depends upon the budget constraint being convex, which is

not the case for UK (or US) lone mothers. Hoynes (1996a) considers participation in a single

12See Blackorby and Donaldson (1988), and Besley and Coate (1995a,b) for relevant theoretical arguments.
13Kiefer, Natarajan and McCulloch (1995) note that such simulation methods are computationally intensive, may
suffer from numerical instabilities, poor convergence properties and are likely to be sensitive to starting values.
They propose an alternative method based on a Monte Carlo EM algorithm which they demonstrate to have superior
properties especially for large dimensional problems.
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programme together with household labour supply. She analyses AFDC-UP (Unemployed

Parents) participation and simultaneous husband and wife discrete choice labour supply. The

econometric framework is a multinomial logit with measurement errors in income levels, and

the data comprises 1010 married couples drawn from 1985 SIPP. She finds significant labour

supply and programme participation effects of different AFDC withdrawal rates. The approach

relaxestheassumptionofseparabilitybetween laboursupplyandprogrammeparticipationwhich

is a feature of much previous work. This allows for an unordered choice-based framework which

is appropriate when there are non-convex budget constraints. However, it does so at the cost of

imposing the unpalatable assumption associated with a Multinomial Logit that the odds of

choosing one alternative over another are independent of all other possibilities available.

In earlier work (Bingley and Walker (1997)) we estimated a simpler framework: a model

with three labour supply states and just a single transfer programme.

In thecase of two-parenthouseholds,modelling jointhousehold laboursupplyandmultiple

programme participation decisions would be a major undertaking, even if we were to restrict

the correlation structure between unobservables. However, lone mothers are an important client

group for the welfare system, and one which has grown considerably in size in recent years.

Moreover much of the US work relates to lone mothers. Thus we restrict our analysis here to

this group. Since IS is characterised by a high participation rate for lone parents, we consider

only the modelling of FC, HB and IK transfer programme participation.

2.  Transfer Programmes

The nature of the UK welfare system relevant to the labour supply of lone mothers is well

documented elsewhere14 so only a brief review is presented here. In our analysis we incorporate

all welfare programme entitlements (as well as income ta and social securitycontributions) into

the budget constraints that individuals are assumed to face. Indeed for those who have the

opportunity of participating in FC, HB or IK all combinations of programme participation are

considered, and we shall describe only those in detail since they are of direct interest for the

current application. After 1988 FC entitlement has been driven by the formula:

where is weekly after tax income averaged over the previous five weeks or two months,

is called anapplicable amountand is the maximum FC payable which depends on the

FC = max[0,MFC − max(0,0.7(YFC − AFC))]  if h ≥ 24

YFC AFC

MFC

14See for example Duncan and Giles (1996) and references therein.
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number and ages of children15. In terms of the budget constraint there is a discontinuity at 24

hours of up to , followed by a section with slope equal to the gross wage ratew (ignoring

income taxation and social security contributions) until income reaches which is then

followed by a section with a 70% clawback rate until the entitlement is exhausted at the value

of Y such that . There was a marked increase in the value of in 1988

which was somewhat larger for families with two children.

Similarly (from 1990) HB was driven by the formula:

is the maximum HB payable which depends on eligible housing costs16 and number of

non-dependants sharing the accommodation17. In terms of the budget constraint there is a

payment on first entitlement of up to , followed by a section with slope equal to the gross

wage ratew (ignoring income taxation and social security contributions) until income reaches

which is then followed by a section with a 65% clawback rate until the entitlement is

exhausted at the value ofY such that . It is important to appreciate that

FC counts as income for HB and IS, but IS is ignored for HB and FC.

IS (and, prior to 1988, FC18) provides a "passport" to in-kind benefits. Milk tokens are

available for each child under 5, and may be exchanged for liquid milk to the value of 7 regular

pints a week. Free School Lunches are available for each school aged child19. FC superseded

Family Income Supplement (FIS) and IS by Supplementary Benefit (SB) in 1988. In 1978 FIS

MFC

AFC

MFC = 0.7(YFC − AFC) MFC

HB = max[0,MHB − max(0,0.65(YHB − AHB))]

MHB

MHB

AHB

MHB = 0.65(YHB − AHB)

15Prior to 1988 the formula was where is pre-tax income andP is the "prescribed
amount" which depends on the number and ages of children. Since the marginal tax rate from 1988 has been 25%,
the FC taper of 50% on pre-tax income closely approximates the FC 70% taper on post-tax income.

FC has been subject to a wealth test since 1988 although this is set quite high so the effect is probably quite weak.
We approximate this test by applying an assumed interest rate to the recorded investment income data.

FC is payable for 6 months from establishing entitlement regardless of any change in circumstances. This feature
of FC begs the question of what is the appropriate way to model its effects. A strict interpretation of the incentive
mechanism is that during the assessment period over which eligibility is established the FC carries a 70% taper
but, once eligibility is established, FC becomes a lump-sum transfer and should have only income effects on labour
supply behaviour. We intend to pursue this in future work.
16Eligible housing costs are mainly "reasonable" rents. Prior to March 1990 80% of rates were also included. These
were withdrawn at .
17 Prior to 1988 the HB structure changed and it is difficult to make any meaningful comparisons in marginal
effective tax-rates between the more recent system and the earlier one. The formula was

, whereY0 is pre-tax income,NA is a "needs allowance" which depends on the number of children,ERENTand
ERATESare eligible rent and rates and1 is a unit indicator variable.
18The FC Applicable Amounts paid for children of all ages were increased in partial compensation.
19A pint of milk and a school meal cost £0.33 and £1.00 respectively in December 1992.

FC = min[0, M − 0.5(Y0 − P)] Y0

0.2(YHB − AHB)

HB = max[0, 0.6ERENT− 0.33(Y0 − NA)1(Y0 > NA) − 0.25(Y0 − NA)1(Y0 < NA) + 0.6ERATES− 0.13(Y0 − NA)1(Y0 > NA) − 0.08(Y0 − NA)1(Y0 − NA)]

6



expenditure was £63 million p.a. (at 1992 prices) over 70,000 recipients. By 1992 the figures

for FCwere £864 million and 420,000 respectively. Since FC is limited to households containing

poor parents and HB covers all household types HB expenditure is considerably larger than FC

expenditure.In 1978 HB was £1894 million over 3.79 million recipients rising to £6410 million

and 4.29 million recipients in 1992. Official figures for HB programme participation in 1985

were 67% and 80% for by caseload and eligibility respectively; compared with 49% and 54%

for FIS; and 84% and 91% for SB20. Clearly HB and FC have a more serious take-up problem

than IS21, though the numbers for lone mothers are likely to be slightly different to those for the

population as a whole (Fry and Stark, 1993).

3.  Family Expenditure Survey Data

Our data consist of 15 pooled cross-sections of Family Expenditure Surveys22 from 1978

to 1992 which yields a sample of 4527 lone mothers who are householders. We compute

eligibility and the level of entitlement from a very detailed routine23 that acknowledges all of

the features of the tax, welfare and social security contribution systems including in-kind

transfers using estimated wage equations.

Our analysis will be based on discrete choice modelling so we divide the observed data

into groups according to hours of work into: unemployed (UE) defined as usual hours are zero

andeconomic position is coded as "searching for work"; non-participants (NP) defined as having

hours less than 10 and not searching for work; lower part time (LPT) defined as hours between

10 and 19; higher part time (HPT) with hours from 20 to 29, and full time (FT) defined as hours

30+.

The motivation for the choice of hours levels used in the analysis was to capture the

potential effects of the reforms that have taken place over time. In particular, the minimum hours

level for receipt of FC has fallen from 24 to 16 and there has been an additional kink introduced

by providing a supplement to FC for those working at least 30 hours.

20DSS (1996). We were unable to find similar figures for the non-HB In-Kind transfers.
21Dorsett and Heady (1991) and Blundell, Fry and Walker (1988) provide further evidence from certain years.
22Atkinson and Micklewright (1983) consider the deficiencies of the FES data in detail. It is difficult to use data
prior to 1978 because of the absence of schooling information, and data beyond 1992 does not contain appropriate
information about housing costs to deal with changes in the local tax system that occurred at this time.
23The routine is based on the Institute for Fiscal Studies’ TAXBEN programme but is less complicated in that it
considers only lone mothers although more complicated in that it considers not just tax/benefits at the observed
level of hours but also at other levels, and it deals with all of the changes that have taken place between 1978 and
1992. See Johnson, Stark and Webb (1990) for details of TAXBEN.
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Table 1 Labour Supply, Transfer Programme Eligibility and Participation
Transfer Programme Status Labour Market Status
Receiving Entitled UE NP LPT HPT FT Obs.

FC N N 234 2527 317 228 670 3976
(5.9) (63.3) (8.0) (5.7) (16.9) (100.0)

N Y 32 0 0 75 136 243
(13.2) (0.0) (0.0) (30.9) (56.0) (100.0)

Y N 4 25 25 16 36 106
(3.8) (23.6) (23.6) (15.1) (34.0) (100.0)

Y Y 5 0 0 77 120 202
(2.5) (0.0) (0.0) (38.1) (59.4) (100.0)

IK N N 79 539 172 261 769 1820
(4.3) (29.6) (9.5) (14.3) (42.3) (100.0)

N Y 35 241 18 25 36 355
(9.9) (67.9) (5.1) (7.0) (10.1) (100.0)

Y N 9 114 23 27 79 252
(3.6) (45.2) (9.1) (10.7) (31.3) (100.0)

Y Y 152 1658 129 83 78 2100
(7.2) (79.0) (6.1) (4.0) (3.7) (100.0)

HB N N 233 2349 260 215 246 3303
(7.1) (71.1) (7.9) (6.5) (7.4) (100.0)

N Y 17 87 34 54 175 367
(4.6) (23.7) (9.3) (14.7) (47.7) (100.0)

Y N 11 52 21 39 217 340
(3.2) (15.3) (6.2) (11.5) (63.8) (100.0)

Y Y 14 64 27 88 324 517
(2.7) (12.4) (5.2) (17.0) (62.7) (100.0)

IS N N 50 251 97 235 945 1578
(3.2) (15.9) (6.1) (14.9)) (59.9) (100.0)

N Y 18 242 95 106 0 461
(3.9) (52.5) (20.6) (23.0) (0.0) (100.0)

Y N 39 20 6 10 17 92
(42.4) (21.7) (6.5) (10.9) (18.5) (100.0)

Y Y 168 2039 144 45 0 2396
(7.0) (85.1) (6.0) (1.9) (0.0) (100.0)

Note: Figures in parenthese are row percentages.

Programme participation is summarised in Table 1 where the data is divided by our

definition labour force status. The table uses actual observed (usual) income and hours data to

compute entitlement. The participation rates (or "take-up" rate of entitlements) are computed

tobe45.5, 58.5, 85.8and83.8%respectively forFC, HB, IK and IS. Comparedwith theaggregate

published figures this indicates a greater programme participation problem among lone mothers

than for the population as a whole.

As is to be expected there are not insignificant numbers of apparently ineligible partici-

pants. In the case of FC these arise because there is no requirement to report changes in cir-

cumstancesover the6 monthperiod of entitlement.For IK there issome localauthoritydiscretion

in the provision of nutition to children at school and nursery, and there are some categories of

eligible children (such as severely disabled) that our data cannot identify. In the case of IS the

numbers are small. However, in the case of HB, this has the largest proportion of ineligible

8



Table 2 Labour Supply & Multiple Transfer Receipt

Programme Participation Status Labour Market Status
IK HB FC UE NP LPT HPT FT Obs

N N N 75 566 93 120 299 1153
(6.5) (49.1) (8.1) (10.4) (25.9) (100.0)

N N Y 1 3 4 18 38 64
(1.6) (4.7) (6.3) (28.1) (59.4) (100.0)

N Y N 36 207 79 113 402 837
(4.3) (24.7) (9.4) (13.5) (48.0) (100.0)

Y N N 154 1717 134 59 54 2118
(7.3) (81.1) (6.3) (2.8) (2.5) (100.0)

N Y Y 2 4 14 35 66 121
(1.7) (3.3) (11.6) (28.9) (54.5) (100.0)

Y N Y 6 7 2 18 19 52
(11.5) (13.5) (3.8) (34.6) (36.5) (100.0)

Y Y N 1 37 11 11 51 111
(0.9) (33.3) (9.9) (9.9) (45.9) (100.0)

Y Y Y 0 11 5 22 33 71
(0.0) (15.5) (7.0) (31.0) (46.5) (100.0)

275 2552 342 396 962 4527
(6.1) (56.4) (7.6) (8.7) (21.3) (100.0)

Note: The figures in parentheses are row percentages.

participants. These ineligibles have relatively high unearned incomes, and in particular most

have child support payments which are on average three times as large as those of eligible

participants24. It is our suspicion that these child support payments are either irregular payments

or arrears and there is some doubt over whether they would be counted against HB entitlement.

The importance of multiple transferreceipt (ignoring calculated entitlement) is shown in

Table 2. The sample proportions receiving 3, 2, 1 and 0 transfers are respectively 1.6, 6.3, 66.7

and 25.4%. Sample proportionsentitled to multiple transfers are much higher25. The 40 cells

in Table 2 will each correspond to a term in the likelihood in our econometric analysis in Section

4.

4.  Econometric Framework

The budget constraints faced by UK lone mothers are likely to take complicated

piecewise-linear forms with several important non-convexities.26 Moreover, we find strong

evidence that there is non-convexity in the gross budget constraint induced by a marked dif-

24The HB maintenance disregard (£15 in 1992) is binding for HB eligibility in only 10% of cases.
25A similar percentage breakdown according to number of entitlements is not straightforward, as eligibility to some
programmes depend upon receipt of other transfers. Indeed, levels of transfer entitlement interact, and this
interdependence needs to be treated appropriately in estimation.
26One non-convexity is due to the FC notch at 24 hours interacting with the 100% tax faced by those on IS. More
non-convexities arise from FC and HB eligibility ceasing as earnings rise. Withdrawal of IK creates a notch where
IS ends post 1988, and where FIS ended prior to 1988. A notch exists at the lower earnings limit for National
Insurance contributions. In the post-April 92 system, the relevant FC non-convexities moved to 16 and 30 hours.
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ferential between the wages of full-time workers and part-time workers. There are severe

difficulties associated with estimating a model that allows for the possibility of continuous hours

substitution in the face of such complex budget constraints27. Our approach follows much of the

literature on modelling the labour supply of low income households and approximates the

continuous choice with a choice among discrete alternatives28. Each regime is characterised by

some specific hours level. Individuals choose between these alternatives and no hours sub-

stitution is allowed within regimes. Though obviously an approximation, one could argue that

choice between discrete hours offers is an empirical regularity, and modelling a continuous

choice may, in fact, be a mis-specification.

McFadden (1984) surveys the discrete response literature and motivates a choice of

modelling framework appropriate to the present context following Hausman and Wise (1978).

That is, we estimate an Unordered Probit Random Utility Model over 4 labour supply states and

3 transfer programmes, and we control for the fact that some of those not working would rather

beemployed. These choices are determined, among other things, by the income levels associated

with each state. As we only observe one chosen alternative, we need to predict incomes for each

state from the income in the observed state. Since it would be computationally demanding to

estimate the wages associated with each labour market alternative jointly with choice among

alternatives, and since we only require consistent prediction of wages in order to estimate the

determinants of each state, we adopt a two-step procedure. In the first step we estimate full-time

and part-time wage equations which use a reduced form for labour market status to control for

theendogeneityof labourmarket statusanduse theseestimates to predict incomes in thepart-time

andfull-time positions. Income fornon-participants iscomputed fromaknowledgeof thewelfare

system andobserved unearned (non-transfer) income. In the second step, we estimate the random

utility model using the predicted incomes in each state.

27MaCurdy, Green and Paarsch (1990) take an approach which is based on estimating an hours equation where the
budget constraint is approximated by a quadratic. However, it is difficult to think of finding a reasonable
approximation to the constraint faced by UK lone mothers. A second approach can be found in Blundell, Duncan
and Meghir (1993) where they sidestep the problem by taking a "deep selection" of high earning women only and
correcting for the resultant bias using some reduced form. The weakness of this approach is that the absence of
convincing exclusion restrictions to achieve identification.
28Zabalza, Pissarides and Barton (1980) characterise the choice over retirement, part-time or full-time work as an
ordered probit with random parameters. They can do this because their sample exhibit kinked butconvexbudget
sets. Moffitt (1984) estimates a discrete choice model where there is gross wage endogeneity which is modelled
as a quadratic relationship between wages and hours. Work which includes programme participation by Fraker and
Moffitt (1988), Keane and Moffitt (1996) and Hoynes (1996a) all follow the approach of discretizing the budget
constraint for computational reasons.
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The budget constraint is approximated by just 4 discrete labour supply alternatives:

non-participation (NP), low hours part-time (LPT), high hours part-time (HPT) and full-time

(FT)29; in combination with 3 transfer programmes: Family Credit (FC), Housing Benefit (HB)

and In-Kind (IK - together free school lunches and milk tokens) transfers. So individuals face

a choice among 40 alternatives (4 labour supply states plus unemployment and 23 transfer

programme combinations). The choices between the these alternatives are driven by differences

in the utility attached to them. To be consistent with choice theory in the general case implies

determining all 31 utility differences (8 alternatives involve unemployment which we do not

regard as a choice).

We are able to reduce the dimension of the problem by taking advantage of some of the

restrictions inherent in the structure of the model. Participation in programmep and labour

supply are two attributes fully characterising an alternative states. Let the utility associated

with choosing states be where is the income from programmep, is

other income, is hours and is the programme participation vector associated with this

alternative, andX is a vector of individual characteristics.

Now consider a statistical specification which allows for random variation in behaviour

due to an additive disturbance and variation in tastes, , where is

unobservable utility of states for individual i, is an alternative specific random error term.

Fischer and Nagin (1981) denote this a random coefficients, co-varying disturbances model.

Thus, the utility gain of moving from alternatives to t is:

(1)

In a discrete choice model the choicess and t are assumed to be common across individuals

who are indexed byi. We assume that labour supply is a function (which is allowed to vary

across hours) of individual characteristics (which are fixed irrespective of hours), and a function

(which is fixed across hours, but varies across programmes) of characteristics of alternative

combinations of programmes and hours (which vary across hours and programmes). In other

words labour supply is a function of individual-specific characteristics and alternative-specific

characteristics. These functions are assumed to vary in the dimension that the explanatory

variables do not - respectively across hours comparisons and across programmes. In particular,

hours comparisons are a function of demographics and incomes. The utility difference between

labour supply states can be expressed as

Ts
p

hs

U(yis
o,his, yis

p,Tis
p;Xi) yis

p yis
o

Tis
phis

U *(yis
o,his, yis

p,Tis
p;Xi , εis) Uis

*

εis

Ui
*(ys

o,hs, ys
p,Ts

p;X, εs) − Ui
*(yt

o,ht, yt
p,Tt

p;X, εt) ≡ Uis
* − Uit

*,

29We define these as: usual weekly hours 0-9, 10-19, 20-29, 30+ respectively. We then compute their incomes at
6, 16, 26, 36 hours. An important criticism of discrete choice modelling is the arbitrary nature of the definition of
the alternatives. Sensitivity of the estimates to different definitions of what constitutes the regimes may be tested.
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(2)

where , , and is a row

vector of differences of functions of the net incomes (from programmes and non-programme

income, , which differs across states because it embodies earned income as well as unearned

income) The choice ofg() is arbitrary, although here we assume linearity for simplicity.

reflects the mean tastes of the sample while is a coefficient which shows howi differs from

the mean individual, and is an additive disturbance assumed to be iid acrossi but not

necessarily acrosss30. could represent unobserved attributes of alternatives or individuals

which affect choice but, by assumption, are uncorrelated with . The does not in itself

capture variation in tastes. The appropriate way to model differing tastes among individuals

with identical observables is to estimate a taste variance parameter, . It can easily be shown

that failure to incorporate this taste variation induces a downward bias to estimates of taste

parameters.

As usual in this class of model only the utility differences between the number of alter-

natives minus one can be identified.31 It is possible to interpret the parameters as a gain (or

a loss) in utility from having the characteristics when one compares the alternative to the

alternative , where the latter choice is the reference.

We are able to introduce taste heterogeneity by way of random parameters as described

in Hausman and Wise (1978). In this case assuming that the error terms are distributed multi-

variate normal and that the parameters are distributed independent normal is a natural choice

and leads to tractable expressions for the probabilities. The model thus obtained belongs to the

class of Multinomial Probit Random Utility Models.

To summarize, from (2) the probability of observingi in labour market states is given by

(3)

Programme participation is assumed to be a function (which does not vary across hours) of

individual and programme characteristics: specifically, demographic variables and the levels of

entitlement. Consequently programme participation can vary with labour market state, as does

Uis
* − Uit

* = g(yis, yit)ψ + Xiωst + (εis − εit),

ψp = ψp + ψ̃i
p ∀ p = HB, IK ,FC,oψ = (ψHB, ψFC, ψIK , ψo)′ g(yis, yit)

yis
p

yis
o

ψp

ψ̃i
p

(εis − εit)
εis

ψ̃i
p εis

ψ̃i
p

ωst

Xi s

t

Pis = Pr [Uis
* > Uit

*]

= Pr [g(yis, yit) (ψ + ψ̃i) + Xiωst > (εis − εit)] ∀s ≠ t .

30Hausman and Wise (1978) assume to be iid across alternatives too.
31See Pudney (1989) for a discussion.

εis
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entitlement and eligibility. In particular, an individuali, in labour market states will take-up

transferp if it offers a utility gain. This is assumed to be determined by the following latent

and observed programme participation (take-up) equations:

(4)

where is the latent variable corresponding to observed take-up of a transfer from

programme , which we define to be unity ifi is observed to be participating in the programme

and zero otherwise; is a matrix of individual characteristics which do not vary across labour

market states; is a corresponding vector of parameters; is transfer entitlement which may

vary across labour market states; is an associated coefficient vector and is a random error.

Observed programme participation is zero if entitlement is zero.

The relationship between labour supply and programme participation is establsihed

through the income functiong(.,.). Hours comparisons are made on the basis of income dif-

ferences, amongst other things. These differences are decomposed into HB, FC, IK and other

income differences separately. Other income is differenced directly, whereas the differences in

programme incomes are the differences in the programme participation indices, which are, in

turn, a function of entitlement level. It is straightforward to show that when comparing labour

market statessandt, the difference in programme participation indices between the states turns

out to be a function of entitlement differences only.

(5)

It is evident from equation 5 that has the dimension of income, and can be interpreted

accordingly. Our model does not require that we impose additive separability between labour

supply and programme participation.32 Indeed, imposing the restriction allows a direct

test of separability between labour supply and participation in programmep. Furthermore,

allows taste heterogeneity to vary across types of income.

Tis
p =





1 if Tp
is

* ≡ Vi
pβp + Yis

pγp + ηis
p > 0 and Eis

p > 0

0 otherwise
∀p = HB,FC, IK ,

Tis
p* Tis

p

p

Vi
p

βp Yis
p

γp ηis
p

Tis
p* − Tit

p* = Vi
pβp + Yis

pγp + ηis
p − (Vi

pβp + Yit
pγp + ηi t

p)

= (Yis
p − Yit

p)γp + ηis
p − ηit

p

Tis
p*

ψp = 0

ψ̃i
p

32Non-separability means that programme participation directly affects labour market status in addition to its effect
through income levels at each state. Note from Equation 5 that although the terms in individual characteristics

cancel out, the error terms and do not. These terms carry through into the variance of the labour supply
function (see Appendix).

Vi
pβp

ηis
p ηi t

p
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The importance of allowing for involuntary unemployment in a labour supply model is

well established (see for example Blundell, Ham and Meghir, (1987)). Falsely assuming

everyone to beon their laboursupply curve mayexaggerate thedisincentive effectsof the welfare

system. The FES asks those with zero hours in the labour market whether they are actively

looking fora job andweuse this information todiscriminatebetween voluntarynon-participation

and involuntary unemployment. This is important because women who are involuntarily

unemployed are not observed to be in their most preferred state, and must be classified appro-

priately in a choice model. For the purposes of labour supply modelling this group is assumed

to reveal that some positive hours state is preferred to zero. Furthermore, individuals observed

in any positive hours labour market state are assumed to prefer their observed state to all

alternativesandare not rationed in exercising this preference. They are distinguished by the

following latent and observed unemployment rationing equations

(6)

where is the latent variable describing the rationing process, and is the observed outcome,

which we define to be unity ifi is observed to be not working and searching for work and zero

otherwise. is a matrix of demand side variables, is a corresponding vector of parameters,

and is a random error.

While this is an extension that has not previously been considered in the labour supply

and programme participation literature, we consider it important because we would otherwise

understate the extent of programme non-participation. That is, we would assume that non-

workers prefer that state to, say, part-time work with programme participation when in fact they

simply cannot find a job33,34.

The labour supply equations are identified by those observations without any transfer

entitlements at any employment status: largely because they have high wages or high levels of

unearned income. Labour supply choice itself is distinguished from unemployment rationing

by the exclusion of regional unemployment rate. Identification of participation in the various

Ri =




1 if Ri
* ≡ Ziτ + υi > 0

0 otherwise

Ri
* Ri

Zi τ
υi

33The specification for the determination of wages is wherePT=LPT+HPTand
FT indicate part-time and full-time labour force status. We are simply interested in obtaining consistent wage
predictions so, although employment status is likely to be endogenous to the wage, we estimate the wage equations
by including the Mills Ratio from a Bivariate Probit model of participationvsnon-participation and full-timevs
part-time work conditional on participation. We include the level of unearned income in the reduced form labour
force status equations but not in the wage equations to achieve identification. Details are available on request.
34To reduce the dimensionality of our model we appeal to the results in Blundell, Ham and Meghir (1987) which
tests for the exogeneity of rationing in their double hurdle model of labour supply and finds that their FES data
supports this.

logWi
h = Ziγh + ei

h,   for  h = PT, FT
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programmes is achieved through observed eligibilities which vary according to exogenous

criteria. Variations in real housing costs and real school meal and milk prices determine HB and

IK entitlements respectively. In the case of FC we rely on the fact that the data spans two

important reforms: in 1988 FC entitlements were increased (partly to compensate for the loss

of the in-kind transfer passport), and in 1992 the minimum hours level for entitlement fell to 16

from 24. Details concerning stochastic specification and likelihood contributions are relegated

to the Appendix.

5.  Estimates

The model estimates are presented in Table 3. The labour supply and rationing (upper

panel) and programme participation (lower panel) equations are all estimated simultaneously.

It is convenient to discuss each panel in turn as the nature of the two sets of dependent variables

is different, and consequently the interpretation differs accordingly.

In the top panel, the labour supply model has two types of explanatory variable: alter-

native-specific and alternative invariant. Their respective coefficients are comparison-invariant,

in which case we estimate a coefficient mean and variance (indicatedRandom); or

comparison-specific, in which case we estimate a coefficient mean (indicatedFixed) only.

Consider thefixedparameters in the labour supply model. A negative sign implies that a

variable is associated with decreasing the probability of moving to the destination state. For

example, a negative coefficient onwidowin the equation means that being a widow

makes one less likely to preferNP thanLPT. A number of coefficients are worth remarking on

at face value. The presence of young children reduces the FT probability, and pre-school aged

childrenreduce theprobability ofworkingany positivehours.The coefficients in the

equation are not well determined, though they are significantly different from the corresponding

coefficients in the other comparisons withNP. This suggests that a specification whch allows

for region and time effects everywhere may be asking too much of our relatively small part-time

sample, thoughHPT ought still to be considered a distinct alternative in its own right.

Interpretation of therandomparameters on alternative-specific variables is more direct.

This tells us of the impact of the difference in the variable between states on the probability of

being in any state. A positive sign implies that states with larger values of the variable are

preferred to those with smaller values. The positive coefficient on anincome differenceimplies

that more of that income is preferred to less. As well as estimating the mean of theincome

differencecoefficients, the variance is estimated to allow for taste heterogeneity.

LPT → NP

HPT → NP

ψ

ψ̃
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Table 3 Estimates of Labour Supply, Unemployment and Programme Participation

Labour supply Unemployment

Fixed
Intercept 0.9615 (0.1880) 0.8939 (0.5219) 1.0850 (0.6610) -1.0408 (0.2286)
Renter 0.1879 (0.0288) 0.0095 (0.0353) 0.0460 (0.0194) 0.2612 (0.0390)
Age -0.0430 (0.8944) -0.2692 (0.7177) -0.9637 (0.4489) -1.8052 (1.1078)
Age2 -0.1267 (1.1687) 0.2612 (0.8978) 1.4251 (0.6624) -0.2031 (1.4680)
Child 0-4 0.2358 (0.0872) 0.4872 (0.2418) 0.1550 (0.0675) 0.2303 (0.0456)
Child 5-10 -0.0759 (0.0374) 0.0460 (0.0349) 0.0777 (0.0369) 0.0874 (0.0304)
Widow -0.1477 (0.0356) 0.0279 (0.0405) 0.0608 (0.0307) -0.1469 (0.0521)
Unemployment 0.0097 (0.0928)
North 0.0744 (0.0496) -0.0422 (0.0398) 0.0742 (0.0333) 0.1287 (0.0790)
Yorkshire -0.0156 (0.0357) 0.0229 (0.0296) 0.0311 (0.0152) -0.0028 (0.0537)
N. West 0.0831 (0.0370) 0.0338 (0.0323) 0.0472 (0.0210) -0.1014 (0.0650)
E. Midlands -0.0370 (0.0351) -0.0094 (0.0272) 0.0188 (0.0103) 0.1328 (0.0454)
W. Midlands 0.0903 (0.0400) 0.0352 (0.0356) 0.0268 (0.0124) 0.1723 (0.0582)
E. Anglia 0.0490 (0.0481) -0.0326 (0.0394) 0.0051 (0.0068) -0.0286 (0.0575)
S. West 0.0284 (0.0303) -0.0281 (0.0271) 0.0107 (0.0060) -0.0665 (0.0514)
Wls,Scot,NI -0.0111 (0.0325) 0.0225 (0.0272) 0.0204 (0.0104) -0.0921 (0.0663)
1979-80 0.2060 (0.0514) -0.1176 (0.0838) -0.0221 (0.0156) -0.0336 (0.0704)
1981-82 0.2148 (0.0664) -0.1915 (0.1158) -0.0151 (0.0134) 0.4386 (0.0764)
1983-84 0.0747 (0.0442) -0.0900 (0.0610) 0.0085 (0.0071) 0.4230 (0.0897)
1985-86 0.0212 (0.0488) -0.1410 (0.0804) -0.0006 (0.0066) 0.4644 (0.0928)
1987-88 0.0135 (0.0423) -0.0763 (0.0525) -0.0109 (0.0083) 0.5599 (0.0754)
1989-90 0.1093 (0.0472) -0.1559 (0.0889) -0.0301 (0.0169) 0.2507 (0.0686)
1991-92 0.2512 (0.0434) 0.0020 (0.0550) -0.0169 (0.0140) 0.3232 (0.0678)
Random

4.4740 (0.2111) 1.0496 (0.0494)
0.3223 (0.1544) 0.9809 (0.3994)

-0.0085 (0.0250) 0.5980 (0.4005)
0.4843 (0.2193) 1.0001 (0.5504)

0.0915 (0.0906) 0.4459 (0.0602)
-0.6997 (0.0928)

1 0.5604 (0.5613) 0.2322 (0.1960) 1

Programme Participation FC HB IK

Intercept -1.0551 (1.2053) -0.4691 (0.9082) 0.1025 (0.5725)
Renter 0.4486 (0.2315) 0.6262 (0.1152)
Age -0.0486 (0.5887) -0.3170 (0.4399) 0.0190 (0.2979)
Age2 -0.0426 (0.7770) -0.3598 (0.5472) -0.3472 (0.4147)
Child 0-4 -0.1231 (0.2291) 0.2327 (0.1902) 0.3692 (0.1252)
Child 5-10 -0.0823 (0.1561) 0.0920 (0.1178) 0.0897 (0.1057)
Widow -1.4515 (0.6644) -0.2528 (0.1359) -0.3584 (0.2013)
Unemployment 0.5657 (0.1816) 0.4590 (0.1310) -0.0887 (0.0857)

0.0690 (0.0369) 0.2797 (0.0905) 0.0748 (0.0058)

-0.2203 (0.1544) 0.2119 (0.1145)
0.4354 (0.1238)

Log Likelihood -6825
Observations 4527

Notes: Standard errors are in parentheses. The reference categories are a youngest child aged 11-18, owner-occupier
(incuding mortgagees), non-widow, South East (including London) and 1978. All continuous variables (income,
age, unemployment rate) are scaled to have a mean between zero and one. See Appendix Table A1 for a full set
of descriptives.

LPT → NP HPT→ NP FT → NP

ψ ψ̃
Yother

YFC*γFC

YHBγHB

YIKγIK

ρLPT → NP

ρHPT → NP

σ

Yp

ρIK

ρFC
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Income difference coefficientsare estimated according to programme. Programme income

differences arise through differences in across different states, wherep is FC, IK or HB.

Since the level of demographic variables is alternative-invariant, what remains is a function of

transfer entitlement only. These functions are comparable across programmes, and our estimates

imply that FC entitlement has less of a labour supply effect than does IK entitlement, and HB

does not have a significant effect at all on labour supply.

Other (that is non-transfer) income enters into the labour supply function directly. We can

put the coefficient into some perspective by calculating the implied utility gain associated

with an additional pound of regular income at 0.0447 (4.474/100). Furthermore, the utility loss

associated with working LPT, HPT, FT is 0.92, 1.06, 1.27, which is valued at £20.56 (sd 5.14),

£23.69 (1.56), £28.38 (4.47) respectively on average for the sample35. This compares with the

utility gain from an extra pound of FC and IK of 0.0222 (=0.0690×0.3223) and 0.0362

(=0.0748×0.4843) respectively - that is, approximately £0.49 and £0.81. We are able to treat

the difference between regular and transfer income as a measure of stigma. Hence the stigma

cost of FC participation at mean positive entitlement of £25.10 is £12.58. Similarly for IK mean

positive entitlement of £7.33, the stigma cost is £1.3936.

These results suggest the economic model is supported by the data: there is a utility gain

from income, a loss from working and a stigma cost to programme participation. Further support

for the choice of modelling framework is given by the significant correlations between the

unobservables in the choice equations. These suggest that a Multinomial Probit would dominate

a more restrictive Multinomial Logit, whereby comparisons are assumed to be independent.

Significant random parameters on the income functions support the random utility approach

which accommodates taste heterogeneity.

In the lower panel of Table 3 the programme participation results are presented. The

equations are estimated for all individuals who have a computed eligibility to a transfer in at

least one labour market state.37 Depending on number of eligibilities: 1, 2, 3; these equations

Yi
p

Yother

35These numbers are calculated from the mean of the levels and of the differences of the indices.
36Note that we are effectively treating stigma as a variable cost.
37We assume thatpotentialeligibility is exogenous. That is, that the distinction between those eligible to a transfer
at any hoursof work and thosenevereligible is ignorable for our purposes. Potential (in-)eligibility is often due
to (high) low unearned income. However, since potential eligibilities are generated from predicted wages, we
cannot rule out the possibility of prediction error, whereby an under (over) prediction of the wage leads to a spurious
potential (in-)eligibility. We could deal with the prediction error directly by integrating out the wage (a recent
example is Van Soest (1995)), or deal with errors in classification directly (see Poterba and Summers (1995)).
These extensions are beyond the scope of the present study and are left for future work.

Xiωjk
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can be thought of as respectively uni-, bi- and trivariate probits with appropriate cross-equation

restrictions38. Participation in each transfer programme is a positive and significant function of

entitlement level.

Other variables associated with greater participation are rental status and higher unem-

ployment rate39. Widows are less likely to take-up transfers than other lone mothers. It is worth

pointing out that women with pre-school children are most likely to participate. This

distinguishes the Milk Token from the Free School Lunch programmes, the former only being

available to children under 5 years.

The unrestricted correlation structure which we allow across take-up unobservables

appears to be appropriate. HB unobservables are positively correlated with both FC and IK. FC

and IK are themselves uncorrelated. This is surprising since the former passports the latter in

20% of cases. A possible explanation is that those with IS passports, who are mainly out of

work, have different unobservable characteristics. This results suggests that the nature of IK

transfers and their take-up is distinctive: perhaps, not suprising, since the stigma is borne by

children in the case of free school lunches.

A direct test of separability between programme participation and labour supply is a test

of the significance of the programme participation indices in the labour supply functions. These

tests indicate that labour supply and programme participationper seare non-separable40.

Non-separability is a feature of FC and IK but not of HB41.

A more transparent way to examine the implications of the estimated parameters is to

define a representative individual and simulate the effects of changing some of her character-

istics. Our representative woman has median or modal values for all characteristics. She has

38To make the participation indices consistent we impose the determinants of any one programme to be independent
of the number of programmes to which one is entitled. It is essentially the multiple programme eligibilities that
allow us to identify the participation error correlation terms.
39Renterwas dropped from the HB participation equation, because of the small number of lone mothers qualifying
for HB on the basis of rates alone. An alternative would be to distinguish between local authority renters and those
privately renting (as in Blundell, Fry and Walker, 1988).
40A Lagrange Multiplier test statistic for separability has the following form:

where is the estimated unrestricted parameter vector on which the restriction is imposed. This has a

value of 188, compared with a 5% critical value of 152, and the associated probability is 0.00023. Hence we reject
separability of programmes from labour supply.
41These test statistics have a similar form with (131-2) degrees of freedom. FC, IK and HB have values of 160,
181 and 101. Hence we reject separability for FC and IK only.
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Table 4 Programme Participation Simulations for a Representative Individual
% Expected by State

Variable Programme
IK HB FC

Reference 84.42 40.87 41.61
IK Value + £10 8.76 0.01 -0.01
HB Value + £10 0.01 10.75 0.01
FC Value + £10 0.01 0.01 3.16
Owner -19.80 0.00 -13.87
Age + 10 -0.35 -1.77 -1.45
Unemp + 1% -0.22 1.85 2.05
Child 0-4 7.39 10.12 -5.02
Child 5-10 2.19 3.81 -3.14
Widow -10.23 -9.48 -25.42

weekly regular income (in 1992 prices) of £105, £115, £130, £145 at NP, LPT, HPT, FT

respectively;has zero eligibility forFC, HBor IK; lives in rented accommodation;has ayoungest

child at secondary school (aged 11-18); faces a local unemployment rate of 5%; and lives in the

South East in 1992. The simulation exercise performed in Table 4 is for programme participation

response. HB and IK participation respond most to increasing level of entitlement. FC is only

one third as responsive as HB, despite the same low reference levels.

Inasimilarway, wesimulate labour supply responses inTable 5 for thesamerepresentative

individual. That stigma costs have important consequences for labour supply incentives is clear

from comparing the responses to transfer incomes with the response to other income. That is,

comparing the effect of different kinds of incomes on labour market status reveals the relative

effects of the stigma associated with different benefits. Other (i.e non-transfer) income has the

largest effects: £10 added to income at NP increases the NP probability by almost 6% from 31%,

while £10 of FC income would increase the probability by 2.4%, while the same amount spent

on IK atNP would increase theprobabilityby 4%. IK transfersappear tobemuchless stigmatized

than FC. This may reflect that it is being borne by children in many cases; or perhaps that

establishing eligibility for a passport is the more stigmatizing and subsequent in-kind transfer

participation is less so42. Furthermore, most IK recipients (80%) also receive IS, and have lower

incomes than FC recipients. Indeed Table 4 shows that IK participation is more than twice as

responsive as FC participation to level of entitlement.

42Keane and Moffitt (1996) find there are economies to programme participation and stigma does not increase
proportionately with the number of programmes.
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Table 5 Labour Supply Simulations for a Representative Individual
% Expected by State

Variable Labour Supply Ration
NP LPT HPT FT UE

Reference 30.68 8.95 10.82 43.01 6.53
YNP + £10 5.72 -0.01 -0.48 -4.68 -0.54
YLPT + £10 0.04 0.38 -0.05 -0.37 -0.00
YHPT + £10 -0.56 -0.05 0.63 -0.07 0.05
YFT + £10 -3.40 -0.35 -0.15 3.57 0.32
IKNP + £10 4.05 -0.04 -0.34 -3.28 -0.38
IKLPT + £10 -0.04 0.27 -0.03 -0.20 0.00
IKHPT + £10 -0.39 -0.03 0.39 -0.01 0.04
IKFT + £10 -3.56 -0.20 -0.01 3.44 0.34
FCNP + £10 2.43 -0.02 -0.21 -1.97 -0.23
FCLPT + £10 -0.02 0.16 -0.02 -0.12 0.00
FCHPT + £10 -0.23 -0.02 0.23 -0.00 0.02
FCFT + £10 -2.15 -0.12 -0.00 2.08 0.20
Owner -10.30 3.22 0.20 8.83 -1.96
Age + 10 -0.13 0.49 0.54 1.07 -1.98
Unemp + 1% 0.00 -0.00 -0.00 -0.01 0.01
Child 0-4 41.04 -2.08 -7.75 -28.62 -2.60
Child 5-10 17.54 2.16 -1.36 -17.48 -0.85
Widow 13.19 3.87 -0.71 -13.85 -2.50

Labour supply simulations indicate low elasticities with respect to relative income dif-

ferences at both LPT and HPT. We have relatively few observations in these part-time states43.

Transfers for HPT generally do not reduce FT. This is consistent with earlier work on FC alone.

However, extending in-work transfers down to LPT is mainly at the expense of FT.

The last column of Table 5 shows that the unemployment rationing function appears to

be working well. As more women are encouraged to participate, a larger proportion are unable

to find jobs and become involuntarily unemployed. Misclassifying this group as voluntary

non-participants would bias downwards the labour supply incentive effects.

Table 6 shows simulations of the labour supply effects of removing stigma and of elim-

inating non-takeup for FC and IK. Essentially the same simulation exercise as in Table 5 is

performed, and the differential incentive effects of FC and IK programme income relative to

other income are decomposed. Accounting for "non-takeup"per se, we simulate 100% transfer

participation, but allow transfer income to have different utility to other income. Accounting

for "stigma"per se, we simulate transfer income giving the same utility as other income, but

43A motivation for making the split is its relevance for policy since, in recent years, in-work transfers have extended
further up the income distribution. Perhaps sample size considerations makes it worth considering including more
recent years of FES which would cover the extensions to FC, despite the problematic housing cost information in
recent data. Alternatively, we could pool married mothers (as a greater proportion of them work part-time), at the
cost of imposing common preferences.
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Table 6 Labour Supply Effects of Stigma and Non-takeup
% Expected by State

Transfer Stigma Non-participation Labour Supply Ration
NP LPT HPT FT UE

Reference - - 30.68 8.95 10.82 43.01 6.53
IKNP+£10 Y Y 4.05 -0.04 -0.34 -3.28 -0.38
IKLPT+£10 Y Y -0.04 0.27 -0.03 -0.20 0.00
IKHPT+£10 Y Y -0.39 -0.03 0.39 -0.01 0.04
IKFT+£10 Y Y -3.56 -0.20 -0.01 3.44 0.34
IKNP+£10 Y N 5.83 -0.03 -0.50 -4.75 -0.55
IKLPT+£10 Y N -0.27 0.40 -0.04 -0.12 0.03
IKHPT+£10 Y N -0.91 -0.08 0.71 0.19 0.09
IKFT+£10 Y N -3.72 -0.39 -0.17 3.93 0.35
IKNP+£10 N Y 5.47 -0.06 -0.46 -4.44 -0.52
IKLPT+£10 N Y -0.05 0.36 -0.04 -0.28 0.00
IKHPT+£10 N Y -0.53 -0.04 0.53 -0.01 0.05
IKFT+£10 N Y -3.62 -0.28 -0.01 3.46 0.45
FCNP+£10 Y Y 2.43 -0.02 -0.21 -1.97 -0.23
FCLPT+£10 Y Y -0.02 0.16 -0.02 -0.12 0.00
FCHPT+£10 Y Y -0.23 -0.02 0.23 -0.00 0.02
FCFT+£10 Y Y -2.15 -0.12 -0.00 2.08 0.20
FCNP+£10 Y N 5.41 0.03 -0.43 -4.50 -0.51
FCLPT+£10 Y N 0.92 0.35 -0.10 -1.08 -0.09
FCHPT+£10 Y N 0.44 0.01 0.42 -0.83 -0.04
FCFT+£10 Y N -2.30 -0.22 -0.12 2.42 0.22
FCNP+£10 N Y 3.52 -0.03 -0.30 -2.86 -0.33
FCLPT+£10 N Y -0.03 0.23 -0.03 -0.18 0.00
FCHPT+£10 N Y -0.34 -0.03 0.34 -0.01 0.03
FCFT+£10 N Y -3.11 -0.18 -0.01 3.00 0.29
YNP+£10 N N 5.72 -0.01 -0.48 -4.68 -0.54
YLPT+£10 N N 0.04 0.38 -0.05 -0.37 -0.00
YHPT+£10 N N -0.56 -0.05 0.63 -0.07 0.05
YFT+£10 N N -3.40 -0.35 -0.15 3.57 0.32

allow for non-participation. With both stigma and non-takeup together, the full effect of transfer

income is as in Table 5. With neither stigma or non-takeup, transfer income has the same effect

as other income .

Non-participation appears to be more important than stigma in accounting for the weaker

incentive effects of transfer income relative to other income. Indeed, if IK transfers were subject

to complete participation (full takeup) the labour supply effects would be slightly stronger than

that due to other income. The imputed market value of IK transfers, particularly free school

lunches, does not completely reflect and perhaps understates their perceived value. For FC,

removing stigma but keeping non-participation makes up less than half of the difference in

effects of transfer and other income.

(FCS = IKS = YS)
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6.  Conclusion

This paper has been concerned with estimating a model of labour supply and participation

in Family Credit, Housing Benefit and In-Kind transfer programmes for lone mothers in the

UK. These in-work transfer programmes are known to suffer from low participation rates. The

novel features of our modelling are that we allow multiple programme participation to be

endogenous to labour supply, and we discriminate between voluntary non-participants and the

involuntarily unemployed. The former is important if labour supply depends upon the wage and

the wage depends upon transfer programme participation decisions. Furthermore if programme

participation decisions depend upon level of entitlement, this in turn depends upon transfer

income from other programmes, and the decisions are then jointly determined. The involuntary

unemployment distinction is important in this context, since to treat all non-workers as being

on their labour supply curves would exaggerate the impact of the stigma associated with in-work

transfer programme participation. That is, we would be attributing some labour force

non-participation to ignorance and/or stigma associated with in-work transfers rather than to an

inability to obtain a job.

The weakness of the analysis is that it cannot tell us why programme non-participation

occurs. Our results simply suggest that it does occur and we can infer from them the loss in

income that is equivalent to participationper se. We find that, on average, this "stigma" is large

relative to the level of entitlement for FC and moderate for IK - perhaps because the stigma of

IK transfers is largely borne by the children in the household. There are economies to multiple

programme participation. Labour supply is found to be non-separable from FC and IK pro-

gramme participation, but separable from HB participation.

These findings have several implications for public policy. First, we show that an increase

in transfer entitlements available at HPT has a moderate impact on the probability of HPT, some

impact on wanting (but not being able) to participate, but essentially no adverse effect on the

probability of FT. Expanding transfers to FT has strong participation effects. However,

increasing the availability of in-work transfers to those lower down the hours distribution causes

moderate reductions in FT. Secondly, we find that IK transfers are important for labour supply

relative to FC transfers. This is a feature which has not been incorporated in previous empirical

UK labour supply applications and our results suggest that IK transfers may have a useful rôle

to play in promoting work incentives. Third, however, we find evidence of statistically sig-

nificant,andnot inconsiderable, "stigma"which implies that in-work transfersarenot aseffective

at countering the disincentive effect of out-of-work transfers, or at countering poverty amongst

the working poor as they might otherwise be. If it were possible to simply eliminate the stigma
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associated with transfer programmes this would have an important impact on the labour force

non-participation rate for lone mothers, would imply large savings in government expenditure

on Income Support payments for those not working, and would increase the welfare of those in

receipt of transfers.

Implications for the labour supply effects of the, recently implemented, wider hours range

for in-kind transfers are mixed: expanding transfers up the income distribution increases

incentives,expandingdownwards reduces incentives.The importance ofstigmahas implications

for recent proposals to widen the coverage of FC to include non-parents. To the extent that an

element of stigma is reputational externality, this may be diminished by widening the population

of eligibles. Thus such a policy may not suffer from such stigma and it may even reduce the

stigma currently associated with current in-work transfers.
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Appendix The Likelihood

Stochastic assumptions for the error terms are captured by the following variance-covariance matrix of a

multivariate normal distribution:

The variances of the first error difference , rationing error and take-up error may only be estimated up

to scale and so have been normalised to one.

Regarding labour supply and rationing, essentially we havea switching regressionwith anexogenous switch.

According to rationing the switch is between being observed in most preferred state and in the least preferred. The

switch is exogenous because unemployment ration is assumed independent of choice. This part of the model is

parametrically identified, but exclusion restrictions are required for non-parametric identification. These arise

naturally in the present context, if we are allowed a supply and demand interpretation, where income is assumed

to affect only choice and aggregate unemployment only affects rationing.

It is convenient in random utility models to parameterize state-dependent variables with random coefficients

in order to capture individual taste heterogeneity. However, for the purposes of exposition, first we shall ignore

the random parameterization and the existence of state-specific characteristics. The full model and implications

of non-separability will be addressed later. This digression to a simpler structure allows us to exploit the

block-diagonal covariance assumption and product out the take-up, rationing and labour supply likelihood con-

tributions. Essentially this amounts to considering a simpler variance-covariance matrix44 and omitting income

functions and associated mean parameters from the likelihood. So the likelihoods presented are first that of a

tetranomial probit with full correlation structure but without random coefficients, and second that of a trivariate

probit.

The full likelihood (with our temporary simplifying assumptions) can be obtained by combining our latent

and observed models with the stochastic assumptions as follows:

Here

V











ε1 − ε2

ε1 − ε3

ε1 − ε4

υ
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ηFC

ηIK











=













1 ρ23σ13 ρ24σ14 0 0 0 0

ρ23σ13 σ13
2 ρ34σ13σ14 0 0 0 0

ρ24σ14 ρ34σ13σ14 σ14
2 0 0 0 0

0 0 0 1 0 0 0
0 0 0 0 1 µHB,FC µHB, IK

0 0 0 0 µHB,FC 1 µFC, IK

0 0 0 0 µHB, IK µFC, IK 1













(ε1 − ε2) υP η

L = LMNP.LMVP

44Without additive terms for the covariance of functions of individual income.
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where states 1 through 4 are respectively unrationed: NP, LPT, HPT, FT. State 5 is involuntary unemployment.

and are univariate and trivariate normal cumulative distribution functions. Similarly

where,

HereP indicates HB, FC and IK. This general notation allows uni-, bi- and trivariate combinations, depending

upon eligibility (denoted ), is the trivariate normal probability density function.

Our stochastic specification in the fixed parameter case, in particular the assumption of no correlation

between error terms in take-up and labour supply, has allowed us to exploit a natural sequentiality in the decision

process. In the more general case where explanatories (functions of income) are free to vary between states, the

simultaneous nature of the decision process becomes apparent. The choice among labour market states is a function

of the earned incomeand transfer income received in the observed state relative to all others. A programme

participation index is estimated from a take-up equation, which depends, among other things, on the value of the

transfer. The difference between this index (a function of size of entitlement and individual characteristics) in

alternative labourmarket states, is anappropriate way to incorporate transfer income when programme participation

is endogenous.

To make the link explicit it is instructive to consider an example of a single likelihood contribution in full,

including random parameters. Let us pick the hypothetical case of a non-participant who is eligible for all transfers

but does not take-up in-kind benefits.

LMNP =
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where the functions of income in statej are defined

Sincedemographics are alternative-invariant, these programme participation indexcomparisons come down

to differences in functions of level of entitlement.

LMNP
NP = Φ3





Xω12 + (G1 − G2)ψ
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,
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Appendix Data

Table A1 Descriptive Statistics By Equation: Means (standard deviations)
Variable Programme Participation Labour Supply

FC HB IK

Status 0.4539 (0.4984) 0.4928 (0.5003) 0.8554 (0.3518) 11.507 (15.554)
YNP 0.00 (0.00) 1.50 (3.27) 7.54 (4.38) 85.36 (49.45)
YLPT 0.13 (0.01) 1.51 (2.85) 5.78 (4.86) 105.14 (50.40)
YHPT 11.72 (13.89) 1.85 (4.62) 3.62 (6.28) 120.97 (51.30)
YFT 1.67 (5.30) 0.89 (4.87) 0.20 (1.89) 145.67 (46.90)
Age 0.3580 (0.0809) 0.3804 (0.0871) 0.3188 (0.0825) 0.3467 (0.0895)
Unemployment 0.9161 (0.3562) 0.9949 (0.3706) 0.9485 (0.3693) 0.9317 (0.3714)
Renter 0.9079 0.9632 0.9373 0.8463
Child 0-4 0.1596 0.1363 0.4652 0.3389
Child 5-10 0.3708 0.3578 0.3312 0.3260
Widow 0.0202 0.1651 0.0208 0.0850
North 0.0584 0.0419 0.0635 0.0579
Yorkshire 0.1191 0.0865 0.1084 0.0992
N. West 0.0764 0.0944 0.0937 0.0884
E. Midlands 0.1258 0.0891 0.1124 0.1027
W. Midlands 0.0652 0.0813 0.0721 0.0725
E. Anglia 0.0629 0.0433 0.0501 0.0486
S. West 0.1753 0.1625 0.1939 0.1999
Wls,Scot,NI 0.1371 0.1284 0.1360 0.1341
1979-80 0.0742 0.2123 0.0786 0.1107
1981-82 0.1438 0.2412 0.1084 0.1199
1983-84 0.1236 0.1979 0.1283 0.1255
1985-86 0.1146 0.1232 0.1381 0.1330
1987-88 0.1393 0.1022 0.1609 0.1449
1989-90 0.2112 0.0380 0.1585 0.1522
1991-92 0.1596 0.0197 0.1772 0.1568

Observations 445 763 2455 4527
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