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ABSTRACT

In 2001 the Minimum Income Guarantee system for UK pensioners was reformed, changing the
structure and level of benefits. We evaluate the behavioural response to this reform, using
nonparametric analysis of a sample of data on pensioners interviewed in the Family Resources Survey
before and another interviewed after the reform. They are matched in terms of simulated entitlements
and demographic characteristics, using various matching options. We argue that this approach is less
vulnerable to specification and measurement error than the usual parametric analysis. The take-up
response is found to be significant and positive, in contrast with parametric results.



NON-TECHNICAL SUMMARY

Evidence suggests that a substantial portion of individuals entitled to receive welfare benefits do not
claim them, thus compromising the effectiveness of government programmes designed to reduce
poverty. Take-up is particularly low for means-tested benefits requiring an evaluation of income and
assets of the claimant.

Existing qualitative research on welfare participation emphasises claim costs arising from the difficulty
and hassle of making a claim and other intangible costs such as distaste for welfare participation and
social stigma associated with dependence on benefits. The phenomenon seems to be particularly
severe for British pensioners. Official estimates report that, although approximately 2 million pensioners
were living in low income households in 2000-01, between a third and a quarter of them did not claim
the Minimum Income Guarantee payments to which they were entitled. It has been suggested that
pensioners experience more difficulties than others in acquiring information and pursuing a claim.

Most economic analyses of take-up behaviour have considered claiming as a rational choice based on
a comparison of the expected benefits from welfare participation with the tangible and intangible costs
of applying, so that the individual chooses to search for information and make a claim if the expected
benefit adequately compensates for the costs. Typical research studies use individual-level survey data
on income and asset holdings to simulate benefit entitlements and, for those believed to have positive
entitlements, a statistical model is estimated for the probability of take-up of the entitlement. A well
established result in the literature has been the positive impact of the benefit entitlement level on the
claiming decision. In other words, sufficiently large levels of entitlements work as an incentive for more
people to overcome the claim barriers.

This standard approach, involving modelling of the takeup probability, has some drawbacks: particularly
the risk of misspecifying the statistical model and of measurement error in simulated entitlements,
arising from the unreliable nature of survey responses on income and asstes.

The main aim of this paper is to test directly whether there is a response of takeup behaviour to
incentives, using an approach that is less vulnerable to specification and measurement error. We
examine a 2001 policy reform, which substantially increased the Minimum Income Guarantee
entittements levels and relaxed eligibility criteria. We try to identify the effect of this increase in
entitlement on the take-up behaviour of older British pensioners by comparing the benefit receipt of
otherwise similar pensioners from the pre- and post-reform periods.

We find that the take-up of the Minimum Income Guarantee was significantly increased by the 2001
reform for those with the largest potential gains from claiming. These results support the idea that
higher entitlement levels do provide an effective incentive for welfare participation. In contrast, the more
conventional modelling approach finds little compelling evidence of an incentive effect for the 2001 MIG
reform.



1 Introduction

The evidence concerning people who do not claim welfare benefits to which
they are entitled has long animated the economic policy debate on the design
of income maintenance programmes. A better understanding of non-takeup
and the implied effect of policy design on take-up rates would contribute to
the development of more effective policies to reduce poverty, to improvements
in the simulation of policy reforms, and in forecasting the public expendi-
ture associated with these policies. The issue mainly concerns means tested
benefits, which require an evaluation of the income and assets of potential
claimants. Existing qualitative research (Costigan et. al., 1999) suggests
that welfare participation involves some claim costs arising from the actual
difficulty and hassle of making a claim and other intangible costs such as the
social stigma associated with dependence on welfare benefits. Pensioner take-
up behaviour is particularly uncertain, since this vulnerable group may face
more difficulty than others in acquiring information and pursuing a claim.

There is a large non-economics literature on the take-up issue (see Kerr,
1982; Hirsch and Rank, 1999; Kayser and Frick, 2001; Castranova et. al.,
2001) exploring various aspects of behaviour. Most economic analyses of
take-up behaviour have considered claiming as a utility maximizing choice
(see Moftitt, 1983; Blundell, Fry, Walker, 1988; Duclos, 1995; Anderson and
Meyer, 1997; Bollinger, 1997; Pudney et. al., 2006; Hernandez et. al., 2006).
The individual compares expected benefits from claiming with the inherent
costs of applying, and chooses to claim only if the expected benefit ade-
quately compensates the costs. The typical econometric approach consists in
simulating benefit entitlements and, for those believed to have positive en-
titlements, modelling parametrically the probability of benefit receipt. This
standard approach has some drawbacks, including the risk of misspecification
of the underlying parametric model.

In this paper, as an alternative approach, we use a policy change to iden-
tify the impact of variation in entitlement on the take-up behaviour following
a non- parametric approach which avoids the necessity of specifying a func-
tional form. This reform involved the Minimum Income Guarantee (MIG),
which is the main means-tested income support scheme available to pension-
ers in Britain. It generated a substantial real increase in the MIG level, an
increase in the allowable level of assets which claimants can have before losing
entitlement, and a modification of the system of age additions. We consider



a set of pensioners interviewed in the Family Resources Survey (FRS) before
the changes were introduces and another set of pensioners interviewed after
the reform came into force.

We use a nonparametric matching approach (“matching in variables”
rather than “propensity score matching”) in order to reduce the scope for
misspecification. We also argue that the matching method has the impor-
tant advantage of being more robust to measurement error in simulated en-
titlements than is the parametric model-based method. For each group, we
simulate the pair of MIG entitlements under the pre- and post-reform sys-
tems. Members of the two sample groups are then matched according to
their entitlement pairs and other characteristics, allowing us to identify the
behavioural response to the reform.

The paper is organized as follows: Section 2 explains the MIG system and
the 2001 Reform and describes trend in MIG claims over the relevant period.
Section 3 describes the data we use, the measures taken to minimise the
impact of measurement error and the method of simulating of entitlements.
Section 4 sets out the matching methodology, section 5 gives the results of the
analysis and section 6 makes a comparison with the results of the parametric
approach. Section 7 concludes.

2 The 2001 Minimum Income Guarantee re-
form

Income Support is a means-tested, non-taxable and non-contributory welfare
programme designed for people on low income. Since 1999, when particular
rates were established for people aged 60 and over, it has been named the
Minimum Income Guarantee (MIG) when claimed by people over 60. In April
2001 the MIG scheme was reformed to increase its generosity and simplify
its structure.! The unit of assessment for the MIG is the pensioner unit: a
single pensioner or a couple where at least one is a pensioner. People are
considered to be a couple if married or if living together as if married. For
eligibility, the claimant must be 60 or over, not working more than 16 hours a
week and not living with a partner working more than 24 hours a week. The

'In October 2003, the MIG was replaced by Pension Credit, whose main purpose was
to increase the incentive to save for retirement.



scheme works by topping up income to a guaranteed level, which depends on
personal circumstances. The awarded amount is then the difference between
needs, as reflected by the guaranteed level, and assessable income, calculated
from the claimant’s incomes and capital, according to predetermined rules.
The guaranteed level is a basic allowance, different for singles and couples,
plus housing costs and any premium awarded in consideration of particular
circumstances like disability and (in the pre-reform scheme) age. Before April
2001, there was a system of age-additions to the MIG: a “pensioner premium”
for single people aged 60-74 and for couples where at least one aged 60 or over
and both under 75; a higher “enhanced pensioner premium” for single people
aged 75-79 and for couples where at least one aged 75-79 and both under 80;
a “higher pensioner premium” for single people and people living in a couple
when aged over 80 (or if aged 60-79, if receiving a disability benefit such
as Attendance Allowance, Disability Living Allowance, Severe Disablement
Allowance, the long term rate of Incapacity Benefit or if registered as blind).

Table 1 shows rates of MIG allowances and premiums, in terms of pounds
per week before and after the April 2001 reform. To calculate assessed in-
come, both income and financial assets have to be considered. In the pre-
reform system, eligibility is lost when assets exceed £8,000.2 If assets are
below £8,000, MIG can be claimed but a notional “tariff income” of £1
for every £250 of assets between £3,000 and £8,000 is added to net earn-
ings, pensions and some state benefits to calculate assessed income. Actual
returns from capital and some benefits, including Housing Benefit, Council
Tax Benefit, Attendance Allowance and the mobility and care components of
Disability Living Allowance are not taken into account. Some other elements
of income are also disregarded (see CPAG, 2000 for full details). Finally,
if the difference between the applicable amount and the assessed income is
positive, its amount represents the MIG payment to which the pensioner unit

2For this purpose, assets include cash, bank and building society accounts, National
Savings accounts and certificates, premium bonds, stocks and shares, property (other than
the main residence). The surrender value of life assurance policies, the arrears of some
benefits (Attendance Allowance, Disability Allowance or Income Support for 52 weeks
since first received) and personal possessions (if not bought to decrease the amount of
savings) are excluded.



is entitled. However, payment of the MIG is not automatic and entitlements
must be claimed by filling in and submitting a detailed claim form.

In April 2001, a more generous scheme was introduced, involving a sig-
nificant real increase in the benefit level, the elimination of the age additions
and an increase in the allowable level of assets, with the eligibility thresholds
raised to £6,000 and £12,000 (see CPAG, 2001, for full details). As a conse-
quence of this reform, more people were entitled to, and likely to claim, the
MIG.

Implementation of the reform was preceded, in May-November 2000, by
a national publicity campaign designed to raise awareness of the MIG. As
part of this campaign, 2.4 million pensioners were contacted by post, but the
campaign was not specifically linked to the reform. Attempts to evaluate this
campaign concluded that “most low-income pensioners still have very little
knowledge about the benefits that are available [...] the most important
source of information on benefits for pensioners was friends and relatives,
rather than official sources” (CAG, 2002). The conclusion of a weak effect
of this publicity campaign is supported by the observation that previous
attempts to raise awareness have had little impact on the trend in take-up
rates. However, suppose the campaign did have a positive effect on take-
up, as illustrated in Figure 1. Assume that the response to the increase in
awareness occurs within 5 months (as is likely, since claim processing times
are generally much shorter) and that the raised level of awareness persists for
into the post-reform period. Then the comparison between the pre-reform
period (April 2000-March 2001) and the post-reform period (April 2001-
March 2002) is only distorted to the extent that, for the one pre-publicity
month (April 2000), there was a lower take-up propensity than for the rest of
the pre-reform period. This will generate a small upward bias in the apparent
reform effect. However, this bias will be offset to some degree if there is some
decay in awareness after the end of the publicity campaign.

A further issue is the possibility of an anticipation effect, which produces
a downward bias in estimates of the impact of a pre-announced policy reform.
The 2001 MIG reform was mixed in this sense. One of its components - the
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change in capital limits - was announced a year in advance in the April 2000
budget. This will have had two effects: removing the ineligibility of some
people who were previously over the £6,000 asset ceiling; and increasing
slightly the entitlement levels for people with assets between £3,000 and
£6,000. Our analysis focuses on people who were eligible both before and
after the reform, so pre-announcement will not affect our results as far as
the former group is concerned. The large number of MIG-entitled pensioners
below the £3,000 limit were not affected at all by the change in asset limit
nor, therefore, its pre-announcement. The other components of the reform - a
large real increase in benefit levels and a changed structure of age additions -
were only announced in the pre-Budget statement shortly before the change
took effect. In our view, anticipation effects were unlikely to have been
significant for the group covered by our analysis.

ook FIGURE 1 HERE etk

Published estimates (DWP, 2004) of the numbers of pensioners receiving
MIG, together with the numbers of entitled non recipients and the take-
up rate are presented in table 2. The evident fall in the takeup rate after
the April 2001 reform cannot be directly interpreted in terms of incentive
effects, since the reform not only increased the entitlements of people who
were already entitled pre-reform, it also brought into the MIG system for the
first time many people whose new entitlement levels were small. The effects
of the reform at these intensive and extensive margins are likely to have
acted in opposite directions in terms of their impact on the overall take-up
rate. Figures 2a-2b plot the trend in the number of recipients of the MIG
programme in comparison to that of the similar Income Support programme
applicable to non-pensioners. The growth in MIG caseload after April 2001,
together with the fall in the estimated takeup rate, clearly demonstrates
the importance of the extension of entitlement, which is absent from the IS
programme.

ook FIGURE 2a,2b HERE etk



3 The Data

3.1 The FRS and data cleaning

The Family Resources Survey is a repeated cross section study covering pri-
vate households in Great Britain. It is carried out on behalf of the De-
partment for Work and Pensions with the aim of providing information to
monitor social security programmes and related public expenditure. It pro-
vides detailed information at the personal level on income from different
sources, tax payments and refunds, national contributions, benefit receipts,
assets, savings and investments. The survey thus allows, for each benefit
unit, the assessment of entitlement to MIG in the year considered, providing
at the same time information about the take-up of the benefit and the actual
amount received.

Between April 2000 and March 2001, 23,790 private households were inter-
viewed, corresponding to 28,093 benefit units and 55,801individuals. Between
April 2001 and March 2002, 25,320 households, corresponding to 30,037 ben-
efit units and 59,499 individuals, successfully completed the interview. From
the whole samples, only pensioner benefit units consisting of singles aged
over 60 or couples in which at least one partner aged over 60 are relevant for
further analysis.

The samples used for the aim of the present paper are further reduced in
several ways with the purpose of minimizing the potential for errors in as-
sessed entitlements. In fact any error in recorded income and state benefits
receipt or capital will generate errors in the assessment of MIG entitlements
thus contaminating all the following analysis. Further restrictions exclude
singles aged less than 5 years above the state pension age or couples with
either partner aged less than 5 years above the state pension age, the purpose
being to exclude those facing the option of deferring drawing their state pen-
sions and those more likely to report incorrectly since facing more unstable
incomes; benefit units with income from employment or self employment for
the same last mentioned reason; benefit units whose household also belong
to some other member, adult or children, since this would complicate the en-
titlement assessment increasing the error potential; benefit units repaying a
mortgage or receiving allowances from a spouse not in the household, for the
same reason; benefit units not providing enough information (for example on
capital holdings) for the evaluation of their entitlement to MIG.



The samples are then subjected to an error detection and correction proce-
dure with internal coherence checks, to reduce further the scope for measure-
ment errors. These cleaning procedures are described in detail by Hancock
and Barker (2005).

3.2 Simulation of the MIG entitlements

Simulation of the MIG entitlement for each benefit unit is needed to carry out
any take-up analysis. It requires calculation of the capital held by the benefit
unit: if this is above the upper capital limit, the benefit unit is automatically
ineligible to MIG and the unit is omitted from the analysis. Otherwise,
the ‘tariff income’ is calculated from the amount of capital above the lower
capital limit. The income guarantee level is then identified according to age,
disability status and whether the unit is single or living as a couple. Assessed
income is then computed as the sum of income from all assessable sources
and the tariff income from capital. Finally the difference between assessed
income and the guarantee level is computed. If positive, it represents the
MIG entitlement for the pensioner unit. If negative, the pensioner unit is
ineligible to MIG and the unit is excluded from the analysis. For further
details, see CPAG(2000, 2001).

To identify the behavioural response to the 2001 MIG reform, we use a
matching procedure which compares observed take-up for people interviewed
in different years, but who would have faced a similar pair of pre- and post-
reform entitlements. This requires us to evaluate two entitlements for each
pensioner unit: actual entitlement in their year of interview and the entitle-
ment they would have had, if assessed under the MIG system of the ‘other’
year. The simulation is made under constant prices to remove the effect of
automatic indexation of benefit rates. It is important to note that the simula-
tion of the MIG entitlement is not compromised by simultaneous entitlements
to other benefits since the MIG entitlement can be calculated independently.
We only include in the analysis pensioner units with simulated entitlements
above £1 per week under both systems.

The final sample used in the statistical analysis consists then of 845 benefit
units (80.89% singles, 18.11% couples) observed in 2000/2001 and further
756(83.60% singles, 16.40 % couples) observed in 2001/2002. In both years
the vast majority of single pensioners are women (85.55% in 2000/2001 and
84.49% in 2001/2002).



3.3 FRS evidence on new applications for the MIG

The FRS provides some direct evidence on the generation of new MIG claims.
Interviewees were asked whether they were awaiting the outcome of an ap-
plication for the MIG. Figure 3a shows the number of respondents who were
waiting, on a monthly basis over the period January 2000-December 2001.
For comparison, the corresponding Figure 3b for non-pensioner IS applicants
are also given. It should be emphasised that the sample numbers involved
here are very small indeed, but there is a raised level of pending applications
for pensioners around the time of the reform in April 2001. No such peak
is evident for new IS applications. It should be noted that this post-reform
peak in the number of applications does not necessarily reflect only an in-
crease in the take-up of the benefit, since the reform extended the coverage
of the MIG programme as well as making it more generous for those already
entitled. Nevertheless, it is evidence of a response to the reform. We now
attempt to separate the pure takeup response by analysing in more detail the
set of pensioners who were entitled under both versions of the MIG system.

ikl FIGURE 3 a,b HERE

4 Statistical analysis of the reform

To identify the effect of the 2001 MIG reform on the take-up behaviour of
eligible individuals requires the comparison of MIG-entitled pensioners ob-
served in the 2000/1 FRS with a comparison group from the 2001/2 FRS.
This comparison is not straightforward because, for any observed pensioner,
we have only a single observation of take-up behaviour under a single ben-
efit regime. Thus, for pensioners observed before the reform, their take-up
behaviour under the new regime is unobserved (and conversely for those
observed after the reform). This is essentially the same problem of an un-
observed counterfactual that occurs in the standard Roy-Rubin approach to
the evaluation problem (Roy, 1951; Cochran and Rubin, 1973).

We use the following notation. The set of observable characteristics of the
pensioner unit in year t is X;, where ¢t = 0,1 denotes the 2000/1 and 2001/2
fiscal years. Bj denotes the unit’s (simulated) MIG entitlement that would



result if benefit regime r is in force (r = 0 or 1) and their characteristics are
X;. The binary variable 77 indicates the corresponding take-up behaviour,
where 7} = 1 indicates take-up and 7} = 0 indicates non-take—up. A binary
variable R; indicates whether the unit would be a respondent (R; = 1) or
non-respondent (R; = 0), if approached for interviewing in the FRS of year
t. Then, in the FRS sample in year ¢, we observe {X;, B, B}, T}} if Ry = 1
and nothing otherwise. The potential take-up behaviour that would occur
under the “other” year’s MIG rules (T3 and T7) are never observed.

It only makes sense to assess the reform-induced change in take-up be-
haviour for those who have a positive entitlement under both the pre- and
post-reform MIG rules. Given this, there are two natural definitions of the
average impact of the reform on take-up:

Ay = E(Ty —T9|B) > 0,B; > 0) (1)
Ay = E(T} -T{|B) > 0,B] >0) (2)

These differ only in the choice of base year distribution of X used to construct
entitlements.

4.1 Analysis without matching

The difference in the crude take-up rate between MIG-entitled respondents
in the FRS 2000/1 and the analogous group in the FRS 2001/2 is a consistent
estimate of the following population parameter:

E(RyTYBY>0,B! >0) E(RT?|B>0,BL>0)

A = - 3
E (R:|BY > 0, BL > 0) E (Ro| B3 > 0, Bt > 0) (8)

Our sample estimate of the crude difference (3) is:

S Th- =T (4)

i€S] o ;es,

~ 1
A=—
n
where Sy and S; are the sets of respondents in the 2000/1 and 2001/2 FRS
pensioners samples, whose pre- and post-reform simulated entitlements are

both positive; ng and n; are the sample sizes. Table 3 below summarises
the results, together with average entitlements and take-up rates in the two



years.®> These unmatched differences suggest a generalized increase in the
post-reform take-up rate, although a decrease is reported instead for the
oldest group. This is not surprising given that age is often found to reduce
the claim probability and since the post reform increase in the entitlement
level was lower for older pensioners. Table 3 also shows no clear pattern
of take up behaviour for increasing levels of the post reform change in mean
entitlement. Some groups show a striking increase in the take-up rate despite
a low increase in the average entitlement, whilst others display a significant
increase in post reform entitlement with no accompanying increase in the
post reform take-up rate.

The implicit assumption underlying analysis of empirical take-up rates is
that survey nonresponse is ignorable in the following sense.

Assumption 1 R, L T}|B? >0,B} >0, t=0,1

where L denotes statistical independence. Under this assumption, (3) sim-
plifies to:

A=E(T!|B) >0,B} >0) - E(T9|B) > 0, B} > 0) (5)

In general, this is not equal to Ag or A;. Instead, A can be written in
either of the following forms:

A=A+ |E(T{B) > 0,B} >0) — E(T§|BY > 0,B; > 0)|  (6)

A=A+ |E(T!B) >0,B} >0) - E(T}|B) > 0,B; > 0)|  (7)

31t is interesting to compare these figures with the DWP estimates produced in the two
relevant years for all pensioners. The takeup rates in the subset of pensioners included
in the present analysis appear definitely lower than those resulting from DWP estimates,
which are in the range 68-76% for 2000/1 and 63-72% for 2001/2. This difference is not
unexpected since the two estimates are obtained from different samples and are not directly
comparable.
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The bias term in square brackets in (6) or (7) summarises the impact on the
take-up rate, under the old or new benefit regime respectively, of the change
in the distribution of X, B%, B! that occurred between years 0 and 1.

There are two obvious shortcomings of an estimator based on (3). Firstly,
the assumption of unconditionally ignorable nonresponse for the benefit-
entitled population is unduly strong. It is well known, for example, that
response rates in household surveys tend to vary with economic circum-
stances of the household (Lynn et. al, 2005). Secondly, the unmatched
comparison of respondents from different survey years introduces an addi-
tional confounding term that reflects changes in the distribution of pensioner
characteristics over time. Both of these may lead to avoidable bias.

4.2 Analysis of matched samples

Define W, = (X;, BY, B}) to be the set of observable influences on takeup
behaviour. Conditional on a particular value for W, the change in takeup
rates between periods 0 and 1 is:

. E (R1T11|W1 = U)) E (R()T(?H/VO = U))

A = E R —w)  E (B[ = ) ®)

where w € S and S here is the subset of the support of W in which B® > 0 and
B! > 0 are satisfied. Now weaken assumption A1 to require only ignorability
of non-response conditional on W

Assumption 1* R, L T/|W,=w, fort=0,1and all w € S

Then assumption 1* implies A*(w) = E (T}|W; = w) — E (T9|Wy = w).

Make the further assumption that, for any given set of personal charac-
teristics (X ) and benefit rules (B°, B'), the mean take-up rate is unchanging
over time:

Assumption 2 E (T;"|W; = w) is independent of ¢ for all w € S and
for each benefit regime r = 0,1

Assumption 2 rules out confounding macro-level changes besides those al-
ready reflected in W;. This assumption might be questionable if the reform
happened to coincide with other unobservable or unquantifiable changes, for
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example in the application procedure or in social attitudes. In such cases,
the result will be an estimate of the combined change in take-up caused by
the reform itself and the other contemporaneously varying factors.

Under assumptions 1* and 2, the conditional change in the take-up rate
(8) is expressible in either of the following two forms:

A*(w) = E (T} = T{[Wy = w) (9)

A*(w) = B (Ty = T§|Wo = w) (10)
This in turn implies that (1) and (2) can be written:

A, = /A*(w)dFt(w|w es) ., t=0,1 (11)
S

where Iy and F are the cross-section distributions of W in periods 0 and 1.

Since the vector W; contains continuous variables, it is not generally pos-
sible to implement the conditioning in (9)-(10) exactly in the estimation
process. To overcome this problem, we use a matching approach, which
pairs together individual respondents in the pre- and post-reform samples.
This is similar in spirit to propensity score matching (Rosenbaum and Rubin,
1983), but we match on the vector W rather than a propensity score. From
the viewpoint of the evaluation literature, the unusual feature of this appli-
cation is that there is no possibility of bias stemming from the allocation of
individuals to pre-reform and post-reform samples, since this is essentially
random as a consequence of the FRS design. However nonresponse is a po-
tential confounding factor whose impact is reduced by matching.

We use a nearest-neighbour matching algorithm, based on observables
covering: a set of discrete demographic characteristics (sex, age group, mari-
tal status, disability status) and the MIG entitlements BY and B}. The first
step of the algorithm is stratification, which acts as a first adjustment for con-
founding variables. The year 0 and year 1 samples (analogous to control and
treatment cases respectively) are divided into nine mutually exclusive sub-
classes, indexed by k, according to their demographic characteristics. The
stratification partitions the sets of respondents with positive entitlements, Sy
and S; so that

9
St:UStk7 t:(),l
k=1
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Take year 0 as the baseline.* For each individual ¢ within stratum Sy, choose
an appropriate match from the same stratum in year 1 (Si). The criterion
for matching is distance minimization, so the matched individual j(i) € S,
satisfies

D(i,j(i)) < D(i,7)  Vj € S (12)

where D(i, j) is a distance function based on a comparison of Py; = (B;, BY;)
for case ¢ in the year 0 sample with P; = (B?j, B?j) for case j in the year 1
sample. We use the Mahalanobis distance measure (Rubin, 1980; Abadie et.
al., 2001):

D(i,j) = (Po; — Pi;)'V " (Poi — Pyj) (13)

where V' is the pooled within-sample covariance matrix of 4, and P;; based
on the subsamples of treated and non treated individuals. Matching is per-
formed with replacement, to ensure the closest possible match.

We also explore several modifications of this algorithm. One is to avoid
stratification. Another is to exclude the possibility of very poor matches,
using a caliper method. This is done by rejecting matches which breach the
following requirement:

D (i,j(i)) <e (14)

where € is a pre-set critical value. Individuals ¢ for whom there is no match
satisfying (14) are dropped from the comparison. This has the effect of
reducing the range of pensioner types over whom the impact of reform can
be estimated. By improving match quality, it also reduces the bias caused
by imbalances in the covariate distributions, at the cost of an increase in
variance.

The estimator of the change in take-up for a particular stratum k is
computed as

A= - 2 [Tll}(i) —ng} (15)

N0k ey,

4The estimation problem is completely symmetric, so we can repeat this using year 1
as the baseline.
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and My, is the set of ng, individuals in stratum k in year 0, for whom a
match can be found. These can be combined into an overall estimator of the
reform-induced change as follows:

9
AT =) A (16)
k=1

where 1, is the relative size of stratum k in year 0.

5 Implementation and Results

5.1 Matching estimates

The two covariates used for matching are the simulated MIG entitlements
under the pre- and post-reform systems. When stratification is used, the
strata are based on age group, sex, marital status and disability. Table 4
reports results for matching only on entitlements without stratification. The
estimated impact of the reform is an increase of around 9 percentage points,
from a baseline average take-up probability of 60-65%. This is statistically
significant, both for matching the 2000/1 to 2001/2 pensioners and for the
symmetric matching of the 2001/2 sample to 2000/1. A similar estimate
is obtained using a range of caliper options®. Again, the estimated reform-
induced change in take-up is large: above 8 % and significant in all cases.
For calipers of 0.05, 0.025 and 0.01 respectively, the proportion of discarded
matches rises from 4.3% to 6.8% and 10.5% when 2000/1 characteristic
are used (and from 2.8% to 4.5% and 7.7% when the symmetric matching
with 2001/2 characteristics is performed). There is a consequent increase in
the standard error and the average number of times each ‘control’” is used,
although this remains below 2.5.

5Figure 3 shows the effect of varying the caliper on the proportion of cases which can
be matched; the values € = 0.05,0.025 and 0.01 span a reasonable range
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Table 5 gives the results obtained with stratification. This allows for a
further adjustment to confounding variables, at the same time restricting the
set of controls available for matching. When matching with 2001/2 charac-
teristics the effect is positive in all but one of the strata (the oldest couples)
but significant® only for a few of them (disabled couples and singles, and the
youngest group of singles). With baseline 2000/1 characteristics, the effect
is not generally significant. With calipers imposed, the estimate cannot be
calculated in several groups due to the small sample size. Averaging over
groups, the effect is found to be positive, although generally lower than in
the no-stratification specification, and significant only for 2001/2 baseline
characteristics”.

To give more detail on the role of entitlement as an influence on take-up
behaviour, we can also perform the analysis separately for groups defined in
relation to the size of the reform-induced increase in entitlement. Table 6
gives results without demographic stratification, which suggest that higher
MIG entitlement does indeed have an incentive effect on benefit take-up.
The estimated impact of reform substantially increases when the reform-
induced change in entitlement is above £10 per week and, for those gaining
over £15, a still more striking increase of over 33 percentage points, from
a baseline take-up rate of 24-40%. When finer demographic stratification is
used in addition to matching entitlements (Table 7), the estimated impact of
reform falls somewhat and statistical significance becomes less clear. How-
ever, the estimated reform effect remains significant for those gaining the
largest amounts and we continue to observe a pattern of response rising with
potential gain.

ik TABLES 6 & 7 HERE  **

To evaluate the success of our matching strategy, Table 8 examines the
balance in the mean values of the covariates in the matched samples. The

6Note that sample size is very small in many strata.
"This might be also explained by the higher presence of pensioners with very small
entitlements in the 2000/1 sample.
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mean values of the covariates for treated units can be compared both for the
full control sample and the matched control sample. The difference between
covariates means after matching appears negligible and the reported reduc-
tion in bias due to differences in sample characteristics for the comparison
groups suggest that the matching procedure is a good one.

The issue of common support is not straightforward in this case since
matching is not implemented using a scalar variable like the propensity score.
Instead, we evaluate matching performance in Figure 4, by plotting the per-
centage of matches whose Mahalanobis distance stays below the threshold 7
as this increases. The pattern is sharply increasing, reaching 90% when 7
is still below 0.05. This motivates our choice of caliper values in the range
0.01-0.05.

ook FIGURE 4 HERE e

6 A comparison with the parametric approach

6.1 The probit estimator

The preceding results can be compared with those obtained from a stan-
dard parametric analysis. After estimating a probit model of take-up behav-
iour, we can predict the take-up probability for each pensioner unit in the
non-observed year. The predicted change in the take-up rate between the
pre-reform and the post-reform systems is then calculated, together with a
confidence interval for the comparison. The probit model is written:

Pr(T; = 1|z;) = ®(z:8) (17)

where x; denotes the covariates, including variables reflecting benefit entitle-
ment. The specification and parameter estimates for this probit model are
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given in appendix 2. They are representative of the results to be found in
most of the applied literature on take-up.

The reform changes ; from z? to x} and the take-up rate from E®(x?03)
to E®(z} ) where expectation is taken with respect to the distributions of
2? and z} among the entitled population. When i is sampled in 2000/1
two estimators (the first using the actual take up and the second using the
predicted one for the observed period ) of this change are defined as

:—2[ (w} o) — T6)] (18)

’LES()

=—Z[ (2} B0) — D(205o)] (19)

1650

where T is the observed take-up in the pre reform period, Sy is the set of
observations in this sample with positive entitlement under both regimes and
ng is the number of such cases. For the 2001/2 sample, the corresponding
estimators are defined as

A= [T - @(alh) (20)
Ay = S [atelfh) - 2t (21)

where T\., S} and n; are defined analogously. In (18)-(21) we have assumed
that the probit coefficients are estimated separately for sample 2000/1 and
2001/2; alternatively, a single pooled estimate can be used.

The estimates of Ag and A; have two sources of error: sampling error
in the sample averages; and parameter estimation error. Standard errors for
each estimator can be derived taking account of both, as shown in appendix.
Due to its use of a sample average of outcomes rather than the average
predicted probability, the estimate A;} will have lower precision than Af ;
however, it will be affected differently by any misspecification bias that exists.

Results reported in Table 9 are insignificant both for singles and couples,
the only exception being the AP estimate for couples, which shows a pos-
itive and significant effect of around 4 percentage points. In a parametric
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setting we do not find compelling evidence of an incentive effect for the 2001
MIG reform on pensioners take-up behaviour as we do using nonparametric
methods.

6.2 The impact of measurement error

The parametric approach has two obvious weaknesses. Firstly, it embodies
specific parametric forms and there is a consequent risk of misspecification.
Secondly, it is more vulnerable to bias arising from error in the simulation of
benefit entitlements. This is an important issue for models of benefit take-
up. Simulated entitlements may differ from actual or perceived entitlements
because of measurement error in the income and asset levels reported in
household surveys, or because of mistaken perceptions of potential claimants
or errors in the administration of the MIG system by programme adminis-
trators. The resulting simulation errors may be quite large, despite the effort
we have devoted to data cleaning.

Consider first the parametric model. The vector x contains a variable
equal to the simulated MIG entitlement (or its logarithm). If this is subject
to an additive zero-mean random measurement error, there is a consequent
large-sample bias in the estimated probit coefficients, leading to bias in the
simulated reform effect. In general, one would expect to see an attenuation
bias, with underestimation of the coefficient of the entitlement variable and
thus the reform effect. However, the probit model is nonlinear and it is
possible for the bias to be positive in certain circumstances (see Stefanski
and Carroll, 1985).

In contrast, the matching approach has no bias under standard assump-
tions. Consider A*(w) given by (8) and suppose that W; is observed with
error as W;™ = W, + &,, where the ¢, are zero-mean measurement errors dis-
tributed independently of each other and all other variables. The observable
counterpart of (8) is:

E(R1T11|W1 =W — 61) _ E(ROT([))|WO =w — 60)
E(R1|W1 :w—€1) E(R0|W0:w—50)

At (w) = (22)
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Under assumption 1%, AT (w|eg, 1) = E (T}HW1 = w —&1)—E (T{|Wh = w — &).
Assumption 2 implies that F (T9|Wy = w —g9) = E (TY|W; = w — &), so
that:

A+<U)|€0,€1) = F (T11|W1 =W — €1) - F (TIO|W1 =W — 60)
= E(T - T)Wy=w—e1) + {E (T}|Wy = w — 1) — E (TP|W) = w — &)

The first term on the right hand side of (23) is not equal to A*(w) =
E (T} — TY|W; = w) in general. However, if the conditional expectation of
T} — T? is approximately linear in the conditioning variable W, then it is
approximately equal to A*(w). If the two measurement errors €y and £; are
identically distributed, the difference term in curly brackets is exactly zero.
Thus, we would expect the matching method to give an approximately un-
biased estimate of each A*(w) and the overall measure A; unless the reform
effect is very nonlinear in the covariates and the measurement error vari-
ance is large or changing markedly over time. In contrast, the parametric
approach is subject to measurement error bias even if we work with a linear
probability model where the response probability is linear in covariates.

7 Conclusions

In this paper, we have analysed the behavioural response of older pensioners
to the 2001 reform of the Minimum Income Guarantee system. We have
decomposed the observed difference in crude takeup rates between the pre-
reform and post-reform periods into a component due to behavioural response
and a further component due to the change in the sample distribution of per-
sonal characteristics and circumstances between the two periods. Although
panel data are not available, it is shown that the behavioural element of the
change in take-up rates can be identified by matching survey respondents ap-
propriately in the pre- and post-reform samples. This leads to a “matching on
variables” approach, rather than propensity score matching. We implement
this using data from the Family Resources Survey, matching on demographic
characteristics and simulated values of both pre- and post-reform MIG enti-
tlements. The average effect of the reform, for those who would have been
entitled under both the pre- and post-reform systems, was found to be posi-
tive and significant for most of the implemented specifications. This finding
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supports the idea that the take-up of the MIG was significantly increased
by the reform and that the effect was particularly large for those with the
largest potential gains from claiming. The same result could not be estab-
lished clearly using a parametric specification.
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Appendix 1: Standard errors for parametric
predictions of take-up

Each estimate has two sources of error: the sampling error in the sample
averages and the estimation error in B . The standard error formula must
take into account both of them. Considering as example Ag, its error can be
written as

AS_AOZ iZ@(leBO)_ [ ZTO—M()]
0 4e5, 0 €S,
= LS ({0 ) - @)} + {0(ad) - m)] - [ S M]
0 eS8 0 iS5,
Making a tangent approximation about the point 3
. H(r143 R
AG —Ag = [M] (50 - 5) + i Z (‘I)(leﬁ) - Ml)]
9bo 0 Sy
[ Z T — pol| + Op(n_l/Q)
0 eS8y
= {Qg(xlgo)xl] (Bo - 5) + io > (@2 8) — )
i€So |
[ Z TP — po| + Op(n_l/Q)
ZGSO

and by the usual espansion for maximum likelihood estimators

\/n—o(ﬁo_ﬁ):—<iH) — 3" s+ 0,(1)

no ZESO
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where s; is the score vector for case ¢ and H is the Hessian matrix of the
log-likelihood, we get

Vi (8 - 80) = = [oa o] (1) =¥

o

+ [\/Ln_o i(@(xgﬁ) — )| — \/% z;, T7 — o + 0p(1)
1

1€850

where e; can be approximated as

& =— {é(flﬁo)xl] (J%H> si + [@(%130) - ﬂ1)] - {Tio - ﬂo]

where the estimated take-up rates jig and ji; are the sample means of ®(x} Bg)
and T respectively. The approximate standard error can then be calculated
as

se(A%) = \Jvar(é) /ng

Similar asymptotic approximations can be used for A% A% and A
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Table 1 Pre- and post-reform Minimum Income Guarantee rates

Pre-reform rates

Allowances and Premiums £ per week-single £ per week-couple
Basic Allowance 52.20 81.95
Pensioner Premium 26.25 40.00
Enhapced Pensioner 28.65 43.40
Premium

nghgr Pensioner 33.85 49.10
Premium

Capital limits 3,000 - 8,000 3,000 - 8,000

Post-reform rates (deflated values in brackets)

Basic Allowance 53.05 (52.21)
Pensioner Premium 39.10 (38.48)
Enhar_med Pensioner 39.10 (38.48)
Premium

nghe_zr Pensioner 39.10 (38.48)
Premium

Capital limits 6,000 -12,000

83.25 (81.93)
57.30 (56.39)

57.30 (56.39)

57.30 (56.39)
6,000 - 12,000
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Table 2 MIG recipients, entitled non recipients and caseload take-up rates

Couple Single Single All
Male Female
Number of 1999/2000 240 240 900 1390
Recipients 2000/1 260 250 920 1430
(thousands) 2001/2 280 270 960 1520
Range of 1999/2000 90-170 60-170 220-460 390-770
Entitled non 2000/1 110-170 80-140 230-380 450-670
Recipients 2001/2 170-260 90-160 310-480 600-870
Caseload 1999/2000 59-72 59-79 66-80 64-78
Take-up 2000/1 60-69 65-76 70-80 68-76
Range 2001/2 52-62 64-75 67-75 63-72

(Ranges are 95% confidence interval to reflect sampling errors); source: DWP (2004)
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Figure 1 Schematic effect of the May-November 2000 publicity
campaign and the April 2001 reform
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Table 3 Empirical take-up rates, pre- and post-reform
(standard errors in parentheses)

Pre-reform  Post-reform Change in Mean Mean Change in
. entitlement entitlement mean
Population group take-up rate  take-up rate  take-up rate .
(FRS 2000/1) (RS 2001/2) A (£ per week) (£ per week) entitlement
(FRS 2000/1) (FRS 2001/2) (£ per week)

Single disabled 577 .651 074 44.68 48.21 3.53
N2ooo/1 = 189, N2001/2 =189 (495) (478) (688) (2392) (2554) (3382)
Couple, at least one disabled 579 .618 .039 37.23 41.37 4.14
N2000/1 =57 ; Nooo1/2 =34 (498) (493) (701) (3580) (3117) (4747)
Single aged below 70 .864 .868 0.004 16.47 32.31 15.84
N2000/1 =66; N20o1/2 =38 (346) (343) (487) (1421) (2274) (2681)
Single aged 70-74 632 835 0.203 16.14 29.42 13.28
N2000/1 =106; Nago1/2 =97 (484) (373) (612) (1712 ) (2073) (2689)
Single aged 75-79 690 731 0.041 14.58 28.60 14.02
N20oor =116; Nogo12 =119 (.465) (.445) (.644) (15.04) (22.36) (26.95)
Single aged 80 or above 637 582 -0.055 18.56 18.87 0.31
N2000/1 :215, N2001/2 =189 (482) (494) (691) (1835) (1384) (2298)
Couple at least one aged above 74 491 311 -0.181 19.58 31.23 11.65
N2000/1 :57, N2001/2 =45 (504) (468) (688) (2967) (2847) (4112)
Couple both below 74, one below 68 444 AT76 0.032 48.69 52.07 3.38
N2ooo/s =18; Nogo1p =21 (511) (512) (723) (4449) (4091) (6044)
Couple both below 74, one above 68 381 .708 0.327 35.62 47.71 12.09
N2000/1 :21, N2001/2 =24 (498) (464) (681) (5401) (34340) (6403)
All groups 624 .656 .032 25.78 33.35 7.57
N2000/1 :845, N2001/2 =756 (485) (475) (679) (2650) (2591) (3706)
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Table 4 Matching estimates with no demographic stratification
(standard errors in parentheses)

Baseline Estimate of impact with 2000/1 characteristics:

take-up rate A
(2000/1) 0

0.01 .082

(.043)

0.025 .085

624 . (.042)

(ag5) | CAlPer 05 090

(.042)

- .092

(.040)

Baseline Estimate of impact with 2001/2 characteristics:

take-up rate A
(2001/2) .

.092

0.01 (039)

.091

656 Caliper 0.025 (.038)

(.475) 0.05 099

' (.038)

- .094

(.037)
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Table 5 Matching estimates with demographic stratification
(standard errors in parentheses)

Population group Impact with 2000/1 characteristics: A | Impact with 2001/2 characteristics: A
- €=005 €=002 €=0.01 - €=005 €=002 €=0.01

Single disabled 079  .043 .032 .039 101 .069 .078 .092
(.077)  (.084) (.087) (.088) (.076) (.079) (.082) (.083)

Couple, at least one disabled - - .031 .087 176 167 .200 176

(.180) (.192) (.147) (.169) (.185) 202

Single aged below 70 -.106 -.086 -.130 - 263 212 .200 -
(.112) (.106) (118) (.127) (.129) (.130)

Single aged 70-74 104 - - - 165 - - -
(.082) (.087)

Single aged 75-79 .078 .055 .046 - .067 .080 073 -
(.102) (.103) (.104) (.094) (.095) (.096)

Single aged 80 or above .023 .051 0.063 .056 .037 .050 .056 .052
(.082) (.087) (.089) (.093) (.081) (.084) (.084) (.086)

Couple at least one aged above 74 -.158 -.175 -.135 -.182 -.222 -.189 -.147 -.156
(.131) (135) (146)  (155) | (.128)  (141)  (151)  (.157)

Couple below 74, one below 68 111 - - - 143 - - -
(.229) (.207)

Couple below 74, one above 68 190 - - - 250 - - -
(.202) (.201)

All groups .035 .019 021 .031 .086 .060 .067 .056
(.035) (.046) (.046) (.057) (.036) (.043) (.045) (.055)
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Table 6 Matching estimates by increase in entitlement
(standard errors in parentheses)

N

Estimate of impact with 2000/1 characteristics: A,

A

Baseline Increase in Take-up rate Take-up rate Ao
take-up rate : Number of cases 2001/02 standard error
(2000/1) entitlement 2000/01 (matched) ( )
0.026
< £10 per week 542 0.638 0.664 (0.051)
0.624 0.103
(0.485) £10-15 per week 223 0.668 0.771 (0.158)
0.337
>£15 per week 80 0.400 0.737 (0.161)
Estimate of impact with 2001/2 characteristics: Al
Baseline -
take-up Increase in Number of cases 12_358/8{) Take-up A
rate entitlement (matched) 2001/02 (standard error)
(2001/2)
0.054
< £10 per week 484 0.566 0.620 (0.048)
0.656 0.354
(0.475) £10-15 per week 192 0.417 0.771 (0.157)
0.362
>£15 per week 80 0.237 0.600 (0.127)
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Table 7 Matching estimates by increase in entitlement, with stratification
(standard errors in parentheses)

Size of increase in entitlement

All Over £5 per week Over £10 per week Over £13 per week

Over £15 per week

2 strata: couples and singles

A, 0.088 (0.036) 0.091 (0.040) 0.125 (0.062) 0.204 (0.096) 0.296 (0.097)
A, 0.053 (0.038) 0.052 (0.041) 0.049 (0.067) 0.283 (0.120) 0.300 (0.145)
N; ; No 756 ; 845 575; 652 288 ; 303 103; 99 81; 80
3 strata: couple, single male, single female
A, 0.088 (0.037) 0.087 (0.041) 0.121 (0.061) 0.214 (0.095) 0.290 (0.099)
A, 0.046 (0.039) 0.048 (0.040) 0.053 (0.066) 0.293 (0.120) 0.303 (0.147)
N1 ; No 756 ; 845 575; 652 288 ; 303 103; 99 79; 79
9 strata: demographic groups reflecting marital status, age, disability

A, 0.086 (0.036) 0.090 (0.039) 0.115 (0.069) 0.149(0.098) 0.241 (0.101)
A, 0.035 (0.035) 0.035 (0.040) 0.069 (0.051) 0.118(0.097) 0.137 (0.106)
N1 ; No 756 ; 845 575; 652 288 ; 303 101; 93 79; 73
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Table 8 Balance of covariates with pair matching, no caliper

Matching with 2000/1 characteristics

Variables Mean Mean control Mean Std % Std % bias  %Reduction
treated matched bias after in Absolute
control Before matching Bias
matching
Entitlement before reform 34.74 33.35 34.57 5.3 0.7 87.4
Entitlement after reform 25.78 24.30 25.50 5.7 11 80.8
Matching with 2001/2 characteristics
Variables Mean Mean control Mean Std % Std % bias  %Reduction
treated matched bias after in Absolute
control before matching Bias
matching
Entitlement before reform 33.36 34.74 33.08 -5.3 1.1 79.9
Entitlement after reform 24.30 25.78 24.17 -5.7 0.5 90.9
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Table 9 Predicted change in take-up rate
(standard errors in parentheses)

singles Couples
A2 .004 .039
0 (.013) (.038)
~ - .040
p
A (.001)
As .006 041
! (.028) (.040)
~ - .045
p
A (.002)
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