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ABSTRACT

Universal Credit: Welfare Reform
and Mental Health

The UK Universal Credit (UC) welfare reform simplified the benefits system whilst strongly
incentivising a return to sustainable employment. Exploiting a staggered roll-out, we
estimate the differential effect of entering unemployment under UC versus the former
system on mental health. Groups with fewer insurance possibilities - single adults and
lone parents — experience a mental health deterioration of 8.4-13.9% sd. For couples,
UC partially or fully mitigates mental health consequences of unemployment. Exploring
mechanisms, for single adults and lone parents, reduced benefit income and strict job
search requirements dominate any positive welfare effects of the reduced administrative
burden of claiming benefits.
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1 Introduction

Governments spend a lot of money on welfare payments to individuals and families. Ac-
counting for around 20% of all public expenditure in the OECD, UK and US!, it is not
surprising that efficient delivery of the welfare state is a common goal of governments across
the world. The objectives of a well functioning welfare state is to raise welfare of recipients,
providing a safety net which mitigates for any negative consequences of losing a job or the
loss of income whilst incentivizing self-sufficiency through work (Hartley, Lamarche, and Zil-
iak 2022). Failure to strike the correct balance can result in unintended consequences such

as mental health issues, illness or criminal activities of claimants (Blank 1997; Blank 2002).

In this paper we evaluate a major overhaul of the welfare state in the UK - Universal
Credit (UC) - on the mental health of unemployed individuals. As UC was rolled out across
the UK, benefit claimants would become eligible for UC if they experienced a change in
their circumstances, such as a change in employment status. There is a long-established
relationship between unemployment and mental health (see for example Bjorklund 1985;
Hamilton, Merrigan, and Dufresne 1997; Tefft 2011) and our paper analyses the differential

effect of entering unemployment under UC relative to the former welfare system.?

Using the UK Household Longitudinal Study (UKHLS) we make three main contribu-
tions to the literature. First, we evaluate the effect of UC on mental health of unemployed
individuals. Wickham, Bentley, Rose, Whitehead, Taylor-Robinson, and Barr (2020), also
study the mental health effect of UC, estimating a different parameter to ours. Whilst
Wickham, Bentley, Rose, Whitehead, Taylor-Robinson, and Barr (2020) compare a group of
unemployed individuals to employed individuals, before and after the UC roll-out, our paper
focuses specifically on the individuals within a roll-out area who were eligible for UC owing
to a change in unemployment status. We evaluate the relative merit of UC in mitigating for

mental health effects of entering unemployment.

Our second contribution is to identify the mechanisms for the treatment effect on mental

health. In particular UC was implemented along with sub-policies which individually may

n the UK, this is represents around 11% of national income (Office for Budget Responsibility 2017)
’In the paper we refer to the treatment effect as this differential effect of unemployment under UC
compared to the former system called "legacy".



result in either positive or negative mental health consequences of the reform. A first objec-
tive of UC was to reduce the administrative burden of the current welfare state by combining
application processes and payments of up to six existing benefits, including income support,
housing and child benefits into one, which is likely to improve mental health consequences
of entering unemployment and claiming benefits.?> The second aim was to strongly incen-
tivise claimants into self-sufficiency, through policy rules including changes in benefit income
(Brewer, Browne, and Jin 2012) and compulsory intensive job search of up to 30 hours per
week for unemployed or low income claimants. Whilst the simplified application process may
raise mental health of claimants, the movement to stricter restrictions is likely to have the

opposite effect.?

We can measure directly or proxy for these policy rules. Specifically we identify the
causal parameter of the differential effect of entering unemployment under UC versus legacy
on six mediators - the administrative burden of receiving benefits, benefit income, household
income, problems paying bills, satisfaction with leisure time and an indicator for exiting
the welfare system whilst unemployed - in mediating the mental health effects of UC. A
descriptive decomposition analysis is applied to calculate the proportion of the total effect

on mental health explained by each mediator.

Our third contribution is to allow for treatment effect heterogeneity across household
composition. The UC welfare reform may lead to a heterogeneous treatment effect on men-
tal health for households with just one adult compared to households with couples due to
different insurance possibilities. An unemployed individual living with a partner can poten-
tially protect against changes in benefit income or stress from stricter job search through
changes in the spouse’s labour supply or offering of support (see for example Tominey (2016)).
However single adult households may be more vulnerable to the welfare reform. Estimat-
ing differential treatment effects across household composition is particularly important for

policies aiming to minimise the negative unintended consequences from welfare reform.

To identify the treatment effect of UC on the mental health of participants, we exploit
a staggered roll-out across areas of the UK between 2013-2018 which started in the North

3The legacy system is similar to the welfare systems in many countries, offering a set of benefits depend-
ing on different needs. The six legacy benefits combined into UC include Income Support, Income Based
Jobseeker’s Allowance, Income-Related Employment Support Allowance, Housing Benefit, Child Tax Credit
and Working Tax Credit.

4See Section 2 for full details on the policy rules.



of the UK and slowly moved across the whole country. So as not to overwhelm the roll-
out, not all benefit claimants within a roll-out area were eligible for UC, but rather those
changing their employment or housing status whilst satisfying eligibility rules (explained
in Section 2.3). Given this, our identification strategy estimates a panel data model with
fixed effects at the individual, region and time level. This identifies the mental health
effect of entering unemployment under the UC versus legacy system. The intuition for the
identification strategy is to compare two similar individuals who enter unemployment under
different welfare systems. Whilst the effects of an individual entering unemployment across
time or claiming a benefit are potentially endogenous, the focus is on the differential effect
of an individual entering unemployment under the two systems. This parameter is causally
identified if the roll-out is exogenous and if the common trends assumption holds and there
is no treatment effect heterogeneity across the timing of roll-out. We show that our strategy

is robust to tests of these assumptions.

Our results suggest that compared to the former legacy system, UC exacerbates mental
health problems among the unemployed for groups with fewer insurance possibilities - in-
cluding single adults and lone parents. The treatment effect is a reduction in mental health
of 8.4% and 13.9% of a standard deviation for single adults and lone parents, respectively.
While we do not find a significant treatment effect for couples without children, we find a
large improvement in mental health for couples with children from entering unemployment
by 25.4% of a standard deviation. This heterogeneity of treatment effects on mental health
are explained through estimation of the treatment effect on the set of mediators related to
sub-policy rules of UC. For single adults and lone parents, although the reform was success-
ful in simplifying the benefit application system and thus reducing mental health problems
among those entering unemployment, its negative consequences on other channels including
reduced income, increased difficulties paying bills, reduced leisure satisfaction and increase

exit from the welfare system generate a net negative effect on mental health.

In contrast, we find that the reform is favourable to the mental health for couples without
or with children through an improvement in income, a reduction in administrative burden
of applying benefits and a reduction in problems paying bill (for couples with children). As

a consequence, the net treatment effects on mental health are zero or positive for couples.



Future government policy in the UK and elsewhere, aiming to improve the efficiency of a wel-
fare system whilst protecting the mental health of claimants should consider that households

with just one working age adult are more exposed to negative mental health effects.

Our paper is relevant to several strands of the economics literature. First, it speaks to
the central question of the consequences of welfare reforms (Blank 2002). Previous studies
on this research topic has initially focused on employment which is typically the direct target
of welfare reforms (Brewer and Hoynes 2019). Accordingly, welfare reforms are helpful in
raising labour supply for the affected working age population including lone parents’ labour
supply (Brewer, Duncan, Shephard, and Suarez 2006; Francesconi and Van der Klaauw 2007;
and Gregg, Harkness, and Smith 2009) and immigrant labour participation (Borjas 2003).
The literature has been extended to consider mental health outcomes, such as improving sub-
jective well-being for single mothers (Herbst 2013) as well as other unintended consequences
including disparities in political outcomes (Fetzer 2019) and increasing criminal activities
(Giulietti and McConnell 2020; Tuttle 2019; and Watson, Guettabi, and Reimer 2019). A
very relevant paper is by d’Este and Harvey (2020), who show that Universal Credit led to

an increase in local crimes including burglaries and vehicle crimes.

The UC welfare reform has been recognised as the most radical social security reform
for over 60 years (Dwyer and Wright, 2014). The reform is estimated to cost £15 billion to
implement and the early roll-out had a positive albeit very modest effects on employment
of claimants.?> A full evaluation of the reform requires to identify the mental health costs
or benefits. We contribute to this research strand by focusing on mental health as a main

outcome which is understudied in the literature.

2 Welfare system in the UK

The UK Welfare Reform Act of 2012 legislated for Universal Credit (UC), a major reform
aimed at simplifying the welfare system by replacing six means-tested benefits and in-work
tax credits into one benefit. This reduced the administrative burden to applicants and welfare

offices. Whilst previously benefit applicants would have to navigate different government

®Department for Work and Pensions (2014) found that 69% of UC claimants found a job between making
their claim six months later compared to 65% of legacy claimants.



departments and apply for benefits via telephone or paper forms, under UC claimants make

one online application.

2.1 Legacy

UC replaced the former benefit system known as the legacy system. The legacy system is
common in most OECD countries, whereby a set of benefits exist for different purposes. Indi-
viduals claim separately for each benefit they are eligible for. Under legacy, claimants could
apply individually for housing benefit, income-based jobseeker’s allowance (JSA), income-
related employment and support allowance (ESA), income support (including support for
mortgage interest), child tax credit and working tax credit.® See Appendix Section 2.1 for
details. In general a benefit payment under the legacy system was made every 1-2 weeks to

the individual claimant, except in the case of housing benefit which was paid to the landlord.

2.2 UC Roll-out

The implementation of UC roll-out is managed by the Department of Work and Pensions
(DWP). The welfare reform required substantial changes in the technology of processing

welfare payments and as such UC was rolled out across local authorities slowly across time.

Figure 1 demonstrates the national expansion of the UC roll-out coverage between April
2013 and December 2018. The figure shows that by April 2013 the "Pathfinder" areas had
incorporated UC into their welfare systems. There followed a quick expansion across 2015

and by the end of 2018 all local authorities in the UK had rolled out UC.

2.3 UC Eligibility

Whilst the roll-out of UC took place between 20132018, individuals living in a UC roll-out
local authority would become eligible for UC only if their housing or employment circum-

stances changed and they satisfied eligibility criteria.” From the initial roll-out, individuals

60ther benefits not included in the reform include disability living allowance, contribution-based JSA,
contribution-based ESA, carer’s allowance and child benefit.

"This strict condition allowed DWP to prevent a rush of applicants transferring from the legacy system
to UC within a local authority.



have to satisfy the following ‘gateway’ conditions. Individuals were eligible to claim UC if
they resided in a roll-out area, had a change to their employment or housing circumstances,
were single with no partner or children and were aged 1860, with no or low income (under
£270 (or £330) per month if under (or older than) 25 years old), not self-employed, not in
education or homeless, had savings no higher than £16,000 and if they accepted a ’claimant

commitment’ to work-related requirements.®

These conditions were changed in the following years to expand the coverage of UC
whereby couples without children became eligible from July 2014 and households with chil-
dren from January 2016. In our analysis, we exploit the regional roll-out variation for our
identification, comparing two individuals with the same characteristics entering unemploy-
ment under two different policy regimes. Analysis is run separately across household com-
position and consequently for identification, we exploit the geographical variation in roll-out

rather than the policy variation related to individuals’ traits.

As of July 2019, the UK government planned a "managed migration" where all benefit
claimants would be moved to UC. A pilot was initiated in Harrogate, Yorkshire but indef-
initely postponed from March 2020 once the Covid-19 pandemic led to national lockdown

and a large increase in UC claims.

2.4 UC rules as potential mediators

Whilst the overall objective of UC was to align six benefits into one, in practice UC was
implemented along with several other individual policy changes, which will feature in our

analysis estimating the mechanisms for the treatment effect on mental health.

A first mediator measures the extent to which UC reduced the administrative burden
of applying for benefits - a primary aim of UC. The greater the number of benefits an
individual is entitled to, the larger the potential improvement in mental health from moving

to UC versus legacy.

Second, UC aimed at strengthening incentives to work and a movement out of the benefit
system in part through a change in benefit income. The overall expectations were that the

total benefits paid out would increase through UC as more individuals claim for their full

8See Section 2.4 for the detailed information.



benefit entitlement with one benefit application compared to several applications under the
legacy system. Yet, there were distributional changes in benefit income received by different
groups of individuals, designed to strengthen incentives to work where these were previously
weakest, including low income households (Brewer and Hoynes 2019). For example, employed
couples received the greatest increase in benefits and single parents received the greatest
loss. In practice therefore, for some UC claimants, benefits would fall under UC compared

to legacy system whilst for others would rise.

Third, there is a possibility that UC created financial difficulties in paying bills due to
three sub-policy rules. There is a wait of at least five weeks between the UC application
and receipt of the benefit which compares to 1-2 weeks under legacy. From the initial pilot,
DWP learnt that the delay in benefit payments led claimants to struggle to pay their bills
and so from April 2014, claimants could apply for a loan (known as a UC advance) to cover
their bills or living expenditures until their first payment was received. The advance is paid
off across the subsequent 12 months, taken directly from the welfare payment. A further
change under UC was payment of housing benefits to the claimants rather than under legacy
straight to the landlord. A consequence of these rules of UC was an increase in financial debt.
According to Windle and Martin (2019) "76% of claimants on Universal Credit are behind
on their rent payments, with just 24% not in some form of rent arrears" whilst Reeves and
Loopstra (2021) found a correlation between universal credit uptake and food bank usage.
An unintended consequence of the UC reform therefore was an increased financial difficulty

which may induce mental health problems.

Fourth, the "claimant commitment" under UC stipulated an intense job search criteria
for either claimants out of work, receiving a low income or working just a few hours. To
claim UC, individuals including non parents or single parents of a child aged three or over (or
five or over for before April 2017) were expected to meet the full work-related requirements
which consist of actively spending 30 hours per week on job search. Upon being offered a job,
claimants were obliged to accept if they were unemployed, or the job increased their work
hours and earnings for those already working. These activities were supported and monitored

by an assigned work counsellor.? Failure to adequately meet this work-related commitment

9Geveral UC claimants with specific conditions can be exempted from the full work-related requirements
if they have one of the following conditions: no sufficient ability for work or work-related activities, eligible
for pension credit, pregnant and within 11 weeks of the due date, caring responsibility for a severely disabled
individual or an under-one year old child, students who are aged under 21 without parental support and



without acceptable reasons resulted in benefit sanctions (non-payment) - although note that
the specific policy of sanctions applied across both the legacy and UC systems (see Williams
2020). The severity of the sanctions varied across the work requirement missed. The lowest
level of sanction would prohibit benefits until a missed work-related meeting with the work
counsellor had taken place; whilst a highest level stopped benefits for 3 months, for example

if a job offer was not taken up.

Finally we measure whether UC induced individuals who were unemployed to exit the
welfare system without claiming any benefits. There are three possible reasons why welfare
exit may increase under UC compared to legacy. UC digitalised the benefit application
process which caused problems firstly if claimants did not have a smartphone or computer
but also due to the common IT issues which delayed a new claimant’s application. In a
survey of UC claimants, 30% of participants had made more than 10 calls to the helpline to
solve problems such as a delay or reduction in their payment, an error in their payment or
difficulty navigating the system (Foley 2016). Second, the strict rules associated with the
work commitment may mean that some individuals who were not able to fulfil the job search
intensity requirements would face sanctions in the short-run and choose to exit. Finally,
individuals were eligible for UC only if their household savings were below a threshold of
£16,000 which may cut off the benefit system to more wealthy individuals. This criteria was
absent in many of the legacy benefits where, for example eligibility for Job Seekers Allowance

states that household savings will not affect the claim.

The policy rules of the administrative burden of being unemployed, income, problems
with bills, leisure satisfaction and welfare exit will be three mediators through which the
treatment effect (entering unemployment whilst eligible for UC versus legacy) may affect

mental health of claimants.

3 Data

The main data source is the UK Household Longitudinal Study (UKHLS), commonly referred
to as Understanding Society. The UKHLS is a large and nationally representative panel

have a student loan or grant which will be deducted from the benefit payment, students who are in a couple
and have a student loan or grant which will be deducted from the benefit payment, or a victim of domestic
violence (would be given a 13-week duration of work-related requirement exemption).



survey which replaced the former British Household Panel Survey (BHPS). Our study uses
a panel sample of UKHLS including waves 1 (2009-2011), wave 2 (2010-2012), wave 3 (2011-
2013), wave 4 (2012-2014), wave 5 (2013-2015), wave 6 (2014-2016), wave 7 (2015-2017),
wave 8 (2016-2018) and wave 9 (2017-2019). This survey design is suitable for evaluating the
effect of UC, which rolled out between 2013-2018. Each UKHLS wave contains information
including socio-economic and demographic status, health, employment and social benefits of

about 40,000 households across the United Kingdom.

Because the strict age condition for claiming UC is between 18 and 60, our main sample
is constructed based on an unbalanced panel sample of working-age individuals aged 18-60.
To investigate if the treatment effect of being eligible for UC on mental health among newly
unemployed individuals is heterogenous across household composition, we separate our total
sample into different subgroups for the analysis: single adults, lone parents, couples without

children and couples with children in each survey wave.

Our total sample consists of 199,563 individual-year observations aged 18-60 in which
there are 49,571 individuals and on average one individual appears in 6 UKHLS waves. Other
subsamples include 54,326, 15,457, 72,733, 57,047 individual-year observations for single
adults, lone parents, couples without children and couples with children. Table 1 presents
summary statistics of key variables for the total sample (column (1)-(2)), for the sub-samples
defined by household composition (columns (3)-(6)). In the following sub-sections, we report

details construction of key variables in the analysis.

3.1 Eligibility for UC

Across time eligibility to UC varied across region and across a set of criteria linked to
individual traits. An indicator for living in a UC roll-out area is constructed from a dataset
that contains the year and month of UC roll-out across the local authority districts based on
the information released by the Department for Work and Pensions and the UK Parliament
(see Department for Work and Pensions 2018; House of Commons Library 2018). This
data is merged into the UKHLS sample based on indicators for the local authority district
along with the interview month to define eligibility in the specific month that we observe

individuals.



Individuals are eligible for UC if they live in a roll-out area and satisfy some gateway
conditions. Initially only non-cohabiting adults with no children were eligible but from July
2014 (January 2016) couples without children (couples with children) were also eligible, if
they had no or low income, were not self-employed, in education or homeless and if their
savings were below £16,000. Given this, eligibility for UC takes the value of 1 if an individual

satisfies the following conditions and 0 otherwise:

e April 2013-June 2014: aged 18-60, living in an UC area, single with no children in the

household, not self-employed or a fulltime student;

e July 2014-December 2015: aged 18-60, living in an UC area, single with no children

or couples without children in the household, not self-employed or a fulltime student;

e January 2016-May 2019: aged 1860, living in an UC area, not self-employed or a

fulltime student.

We combine the eligibility variable with an indicator for unemployment in a panel data
model across individuals, to identify the effect of entering unemployment whilst satisfying

the eligibility criteria for UC in the same month of the survey.

Table 2 shows the status of UC eligibility across the years in our sample. The proportion
of individuals eligible for UC is zero for the years prior to the welfare reform in 2013. The
UC roll-out started in 2013 and 2014 in several pilot areas, reflecting low eligibility of 0.1%
in 2013 and 1.5% in 2014 for the total sample and 0.3% in 2013 and 2.3% in 2014 for single
adults and 2% in 2014 for couples without children. Across time, the UC criteria expanded
to include households with children and reached more areas, such that eligibility for UC

increased to 80% in the total sample by 2019.

3.2 DMental health

The UKHLS 12-item General Health Questionnaire (GHQ-12) is used to construct the
score of mental health (Jackson, 2007). The GHQ-12 provides short self-reported measures
of mental ability in a non-clinical setting with several scores given to specify the severity

of symptoms of anxiety, mental illnesses and depression. The measures have been used in

10



economics research (for example Baird, De Hoop, and Ozler 2013) and validation studies
have shown that the GH(Q generates measures of psychological distress which has a large

association with mental disorders (Jackson, 2007).

In the UKHLS data, the GHQ-12 asks the participants experience of the following 12
conditions: lack of concentration; loss of sleep; playing a useful role in life; being capable
of making decisions; constantly under strain; problem overcoming difficulties; enjoy day-
to-day activities; ability to face problems; unhappy or depressed; losing confidence; believe
worthless; and general happiness. For each component, the respondents respond with a four-
point Likert-scale from 1 to 4, in which a higher number represents a poorer status of that

mental health component.

For example, the question which is used to measure the mental ability of the concentration
component is: The next questions are about how you have been feeling over the last few weeks.
Have you recently been able to concentrate on whatever you’re doing? (1) Better than usual,
(2) Same as usual, (3) Less than usual, (4) Much less than usual. Meanwhile, the question
used to elicit the information about loss of sleep is: Have you recently lost much sleep over
worry? (1) Not at all; (2) No more than usual; (3) Rather more than usual; (4) Much
more than usual. See Appendix Table A.1 for details on the four possible answers for each

component.

We use factor analysis to construct a continuous score for mental health.!. Using factor
analysis allows us estimate a latent variable for mental health by combining information on
each of the 12 scores which each measure mental health with error. Section A.2 provides
details on the factor analysis and Table A.2 reports the factor loadings of the 12 mental
health measures. The reference loading is based on concentration with a fixed score of 1.
Among estimated coefficients, unhappy and depression has the highest loading with a score

of 2.18 whilst capable of making decisions has the lowest factor loading of 0.83.

A higher mental health score represents better mental health and in the analysis the score
is standardised to have a mean of zero and a standard deviation of one. Table 1 reports the

mean mental health score in the full sample of 0, single adults and lone parents have a

10Aggrega‘cing the score by summing across components creates measurement error (Brown, Harris, Sri-
vastava, and Taylor, 2018) and (Hausman, Abrevaya, and Scott-Morton, 1998)

11



negative score (-0.079 and -0.169) and couples without or with children have a positive score

for mental health (0.057 and 0.048).

3.3 Unemployment

To construct a measure of unemployment, we rely on the following question asking the

UKHLS respondents about their current economic activity.

Which of these best describes your current employment situation? (1) Self employed; (2)
In paid employment (full or part-time); (3) Unemployed; (4) Retired; (5) On maternity leave;
(6) Looking after family or home; (7) Full-time student; (8) Long-term sick or disabled; (9)
On a government training scheme; (10) Unpaid worker in family business: (11) Working in

an apprenticeship; (97) Doing something else.

An indicator for unemployment takes a value of 1 if the answer for the above question is
(3) Unemployed and 0 otherwise. From Table 1, 6.5% of the total sample are unemployed.
The rates of unemployment are lager among single adults and lone parents (10.2-12.7%) than

couples without or with children (4.1-4.3%).

3.4 Mediators

We consider six potential mediators to the differential effect of UC versus legacy on the
mental health of unemployed individuals. The potential mediators through which eligibility
to UC exacerbated or mitigated the mental health effects of becoming unemployed are given

by the different policy rules explained in Section 2.

Administrative burden. UC simplified the benefit application process by aggregating
applications for up to six legacy benefits into one UC claim. A variable for the number of
benefits claimed is calculated as a proxy for the administrative burden, by summing up all
benefits the respondents take at the survey time. This includes UC and legacy benefits as

well as additional benefits including disability allowance and carers allowance.

Benefit income. UKHLS participants report monthly income received across the full

set of UK benefits. Because benefits under UC were calculated at the household level, benefit

12



income is measured as the log of the full set of household benefits. These are measured in

GB 2010 prices.

Household income. Compared to the former system, UC changed the claimants’ house-
hold income directly and through changes in benefit income including from increased deduc-
tions from any earnings. Household income is measured as the contemporaneous monthly
net income from the labour market and all other sources taking away any taxes, deductions

and benefits. Log household income is measured in GB 2010 prices.

Problems paying bills. UC has been shown to create financial difficulties for claimants
due to policies including payment of housing benefits to the claimant rather than the landlord
and offering a loan whilst waiting for the first benefit payment, which was taken from subse-
quent benefit payments. An indicator for problems paying bills is taken from the following

question.

Sometimes people are not able to pay every household bill when it falls due. May we ask,
are you up to date with all your household bills such as electricity, gas, water rates, telephone
and other bills or are you behind with any of them?. The potential answers included (1) up
to date with all bills; (2) behind with some bills; (3) behind with all bills. We construct an
indicator for problems paying bills which takes the value of 1 if the answer for the above

question is (2) or (3) and 0 otherwise.

Leisure satisfaction. To claim UC, unemployed individuals had to engage in intensive
job search of 30 hours per week. We proxy for this increased time constraint with a measure

for satisfaction with leisure time taken from the following question.

Describe the satisfaction with the amount of leisure time you have: (1) Completely dissat-
isfied; (2) Mostly dissatisfied; (3) Somewhat dissatisfied; (4) Neither satisfied nor dissatisfied;
(5) Somewhat satisfied; (6) Mostly satisfied; (7) Completely satisfied. An indicator for leisure
satisfaction takes the value of 1 if the answer for the above question is (5), (6) or (7) and 0

otherwise.

Welfare exit. As described above, UC claimants may be more likely to exit the welfare
system when unemployed either because they found the application process and strict criteria

hard to manage, or because their savings were too high to be eligible. We define welfare exit

13



as an indicator which takes the value of 1 if an individual is unemployed but not claiming

any benefits and 0 otherwise.

Table 1 reports summary statistics for mediators for the total sample and sub-samples
by household composition. Monthly benefit and household income is £404 and £3143 in
the total sample and on average individuals claim 0.651 benefits. 7.3% (37.2%) of the total
sample experience bill problems (are satisfied with their leisure time) respectively. Finally
2.6% of the total sample are unemployed and not claiming benefits - our definition of exiting

the welfare system.

3.5 Control variables

Our research question estimates the differential effect of being unemployed on mental health,
across the UC versus legacy benefit system. The benchmark controls are linked to the time-
varying eligibility criteria of UC. We include as controls age, age squared, an indicator for
cohabiting with (at least one) other adult, an indicator for having a child, an indicator for

being a full-time student and for being self-employed.

In sensitivity analysis, we add two more controls. The first additional control is an
indicator for having a previous mental disorder which is constructed using a question asking

whether the individual had a depression problem in the past from the UKLHS data.

Second, highest educational qualifications are classified into several categories which are
used for constructing dummies for the highest educational levels including higher degree (any
degree beyond a bachelor’s degree), first degree (an undergraduate degree), higher diploma (a
level 2 qualification on the Regulated Qualifications Framework), A-level (Advanced-level set
of qualifications which are typically taken at age 18) and GCSE/O-level (the GCSE level is
the General Certification of Secondary Education which is a higher level set of qualifications
which are typically taken at age 16 and the O-level is the Ordinary level is a subject-based

qualification conferred as a component of the General Certificate of Education).

The average age of the individuals across all waves of our sample is nearly 40 years old.
Whilst 65% of the total sample are cohabiting, 36% have a child, 5.9% are full-time students
and 8.8% of the sample are self-employed.

14



4 Methodology

4.1 Estimation of the treatment effect

UC was exogenously rolled out across regions and time. Within roll-out regions individuals
claiming benefits were eligible for UC only if their circumstances - such as employment sta-
tus - changed. We estimate whether the mental health effects of entering unemployment are
different for individuals living in a UC versus a legacy region to understand whether UC ex-
acerbates or mitigates mental health problems associated with entering unemployment. Our
panel data model will include fixed effects for region and time to exploit the exogenous roll-
out of UC; and individual fixed effects to identify individuals changing their unemployment

status across time.

For mental health outcome Yj4 of individual ¢, living in local authority district d and

observed in year t, we run the regression
!
Yiar = ao + rUsgs + aa Digy + a3Usay x Digr + 0y Xy + §5 + 0g + @y + €ia (1)

where U4 is a dummy variable indicating whether the individual is unemployed and D,y is a

dummy variable which takes the value 1 if the individual is eligible for UC and 0 otherwise.!!

Welfare programmes should in principle reduce mental health effects of becoming un-
employed by providing income support and job search assistance. To understand whether
UC mitigates or exacerbates the mental health effect of being unemployed, we include an
interaction term between being unemployed and eligibility for UC denoted U, x D;q;. The
coefficient a3 - our parameter of interest - is the differential effect of an individual entering

unemployment under UC compared to the legacy benefit system on the individual’s mental
health.

In the estimation model, we include fixed effects for the individual, local authority district

and year, denoted by ¢;, ¢4 and ¢;, respectively.

X, denotes the set of covariates in our model, including age, age squared, indicators

for cohabitation, presence of child, full-time education and self-employment status. These

UEligibility for UC is defined in Section 3.1 and takes the value of 1 if the individual lives in a roll-out
region and meets the eligibility criteria in that time period.
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controls reflect the time-changing eligibility criteria of UC.!2 ¢4 is an error term assumed
to have conditional mean zero. We cluster the standard errors at the local authority district

level - the level at which treatment variation is defined.

The coefficient of unemployment («7) estimates the change in mental health from an
individual entering a state of unemployment, but is not likely to be causal given the possibility
of entering unemployment due to reasons related to their mental health. Therefore, in our
analysis we will interpret oy descriptively. Instead, the purpose of our analysis is to estimate
whether the UC welfare reform can affect the mental health effect from unemployment.
The intuition behind the identification strategy is to compare two individuals living within
the same region, but entering unemployment at different time periods so therefore under
different welfare systems. Even if the cause of unemployment is endogenous, the exposure to
UC versus legacy is not, due to the staggered roll-out of UC across time and local authority
districts as discussed in Section 2.2 and validated in Section 4.1.1. Hence we can interpret

the differential mental health effect across the welfare systems as a causal treatment effect.

We allow the treatment effect to vary across household type defined as single adults; lone
parents; cohabiting couples without children and cohabiting couples with children. This is
important for two reasons. Firstly the differences in policy rules under UC versus legacy
varied across household type where for example single adults or married couples may expect
a benefit income cut or increase respectively. Second, for any change in policy rules from
the welfare reform, the insurance possibilities within households to protect mental health
will vary according to the presence of another adult and/or children within the households,

leading to potentially heterogeneous effects on mental health.

4.1.1 Validity of identification strategy

Our identification strategy assumes that the staggered roll-out across local authority districts
is exogenous. To show that the timing of roll-out is not related to local characteristics Table
A.3 regresses district level characteristics against the month and year of the local authority

roll-out. Local characteristics from the 2011 UK censuses include demographic information

12Because we estimate the differential effect of unemployment across the welfare systems, individual char-
acteristics should not bias our result if the roll-out of UC was exogenous. To reassure that this is the case,
we include further controls in a sensitivity analysis of section 4.1.1 including gender, prior mental health
problems and education.
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on ethnicity, labour market attachment, marital status and health of the local population.
These measures are aggregated at the local authority district level. Table A.3 shows that
the date of UC roll-out is not correlated to these local characteristics. In column 9, when
we regress the UC roll-out date on all of these characteristics in one specification, we find
that all coefficients for these characteristics are individually statistically insignificant and
we reject joint significance of the variables. These findings support our hypothesis that the
timing of UC roll-out is exogenous to local socio-demographic characteristics which may be

linked to the mental health of local people.

Recent research has highlighted a potential bias from estimating treatment effects from a
staggered roll-out by using a two-way fixed effect model (See Borusyak, Jaravel, and Spiess
2021; Callaway and Sant’Anna 2021; De Chaisemartin and d’Haultfoeuille 2020; Goodman-
Bacon 2021; and Sun and Abraham 2021). A bias is possible as the DinD estimator estimates
the weighted sum of the average treatment effects for each region and year and these weights

may be negative.

In our case, across time different groups of individuals were eligible for UC - starting with
single adults from the pilot study and extended first to couples with no children and finally
to households with children. We undertake our analysis separately for each of these groups

of households specifically in order to identify treatment effect heterogeneity.

But even within group we exploit a staggered roll-out. We follow the principles of Call-
away and Sant’Anna (2021) and implemented by Lundborg, Rooth, and Alex-Petersen (2021)
which is to estimate our benchmark model separately according the date the regions first

implemented UC.

4.2 Mediators for the estimated treatment effects

Whilst estimation of the total treatment effect is important, future policy reform in the UK
and in other countries will rely on identifying the "effect of the cause" (Gelman and Imbens,
2013). Which aspects of a welfare reform help attenuate and which exacerbate mental health
effects of becoming unemployed? Our framework will estimate the causal effect of the welfare
reform on six mediators reflecting the UC sub-policy rules, to understand the mechanisms

behind the treatment effect estimated across the household demographics. The mediators
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include log benefit income, log household income, the administrative burden of the benefit
application, difficulties paying bills, satisfaction with leisure time and exit from the welfare

system when unemployed.

We estimate the causal treatment effect on mediator M, for individual ¢ in district d and
time period ¢, where k = 1,..,6, by estimating the benchmark equation 1 with mediator MF,
as dependent variable. We can identify the causal treatment effect on each mediator under

the same identification assumptions as equation 1 by estimating the following equation:
k k k
M}y = Bo" + Bi'pUiai Diar + BY Ziy+ Vi (2)
k kb skt erk

where v, = wP+wj+wi+el?, summarises the fixed effects at the individual, local authority

and year level and the error term respectively.

An exemplar of the identification strategy estimating the effect of welfare reform on each
mediator is to compare two individuals who enter unemployment within the same region
but at different periods. Imagine they would be eligible for the same set of benefits, say
job seekers allowance and housing benefit under the legacy system. The individual living
in a UC roll-out area will make one benefit claim less, receive a different level of benefit
payments and may experience more or less problems paying bills for example compared to

the individual eligible for legacy benefits.

In a descriptive analysis, the main treatment effect from equation (1) will be decomposed
into the direct effect and the indirect effects through mediators. We obtain the mediated
treatment effect of UC versus legacy on the mental health effects of entering unemployment
by adding each mediator and its interactive terms with D4 into equation (1). Adding the
interactive terms with D,y allows the indirect effects of each mediator to be heterogeneous
across eligibility to UC, as suggested by VanderWeele and Vansteelandt (2009) and Deuchert,
Huber, and Schelker (2019). In our case there is strong motivation for expecting the indirect
effect of each mediator to vary across eligibility for UC owing to additional sub-policy rules
of UC which are unobservable to econometricians. Taking the example of household income,
the indirect effect of UC on mental health through the income channel may vary across the
UC eligibility, due to the benefit payments for council tax and housing benefit being paid to

the claimant rather than the council or landlord.
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In particular, we estimate the following equation:
Yiar = 58/ + Bzf/DUidtDidt + B}\j[k M;q; + 5}% pMigi Diar+

(3)
BuZ g + Giar

where M}, presents mediator k for individual ¢ living in local authority district d in year ¢.
Z =U,D, X and the error term (g = ¥; + Vg + Uy + €l;q Where 1, 14, 1, respectively denote
the individual, local authority district and year fixed effects whilst (;4 is the error term. The

set of control variables X is the same as equation (1).

To decompose the treatment effect, consider a change in treatment status from 0 to 1
which coincides with a change in eligibility for UC if unemployed from 0 to 1. The aim
is to decompose the total effect of universal credit on mental health of newly unemployed
given by the coefficient as in equation (1) into the direct and indirect effects, calculated by

combining equations (2)—(3).

The direct (or mediated) effect is the effect of treatment holding constant the mediators

at the untreated level (m{) and is given by the following equation

DE = E[Y (di,m§) - Y (do, m§)|Z] = B p + B (B + 55 + YY) (4)

The indirect effect through mediator k is allowed to be heterogeneous across the treatment
status and is the effect through a change in mediator £ from the untreated to the treated

levels (from mf to mk), holding constant treatment at the untreated level.!3

The indirect effect is calculated by combining equations (2)—(3) and using the following

formula:
I[E = E[Y (do,m}) = Y (do,m&)| 2] = (BYBY5) + (BYpep B (5)

where the first term, ( 51\Y4k B%Dk), represents the indirect effect through mediator k itself. The

Y

\RD 5[1}";), represents the differential indirect effect for UC claimants.

second term, (3

Causal mediation analysis carries additional identification assumptions to treatment ef-
fect identification. Assuming that the roll-out of treatment is exogenous, causal mediation
analysis assumes (i) exogenous variation in the mediators uncorrelated with mental health;

(ii) variation in the mediators uncorrelated with treatment status; and (iii) no confounders

13Figure A.1 illustrates how the total treatment effect is composed of the direct effect and the indirect
effect.

19



affecting the relationship between the treatment and the mediators which drive the mental
health outcome (Celli et al., 2019). In our case, the mediators proxy for sub-policy rules of
UC but measure the true policy instruments with an error which may be correlated with
mental health which would violate assumption (i). Therefore we consider the decomposition
analysis as descriptive but interesting to understand the mechanisms behind the estimated

treatment effects.

5 Results

5.1 Treatment effect on mental health

Did the UC welfare reform protect unemployed individuals from experiencing mental health
problems? We report in Table 3, column (1) the parameters of interest from our benchmark
model (1) which are an indicator for being unemployed; an indicator for UC eligibility and
an interaction between the two. The latter coefficient is our treatment effect and identifies
the effect of an individual becoming unemployed whilst eligible for UC versus legacy benefits.
The panel data model includes fixed effects at the individual, year and local authority district
level and all regressions include a set of controls linked to eligibility. Because the groups
of individuals eligible for UC changed across time, we report in columns (2)-(5) estimates
for the sub-samples of single adults (not cohabiting with another adult who were eligible
from the pilot in 2013), lone parents (eligible from January 2016), couples without children
(eligible since July 2014) and couples with children (eligible from January 2016).

The results show that as an individual enters unemployment, their mental health de-
teriorates by 14-22.9% of a standard deviation across the different samples. This is not a
surprise and is consistent with the literature estimating poor mental health consequences
of unemployment (see Bjorklund 1985; Hamilton, Merrigan, and Dufresne 1997; and Tefft
2011). Eligibility is defined as living in a roll-out area and satisfying the specific criteria for
claiming UC. The results suggest lower mental health for those eligible versus non-eligible
for UC of 2.8-12% of a standard deviation. Moving to our parameter of interest, the nega-
tive coefficient on the interaction between unemployed and UC in columns (1)-(4) suggests
that for all samples except couples with children, the UC system exacerbates mental health

deterioration of unemployment, compared to the legacy system which is common to many
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welfare systems across the world. The differential effect of UC is to lower mental health by
a further 13.9% for lone parents, 8.4% for single adults and 0.7% of a standard deviation
for couples with children, although the latter coefficient is not statistically different to zero.
Interestingly, for the sample of couples with children, whilst unemployment lowers mental
health by 22% of a standard deviation, eligibility for UC attenuates the effect by improving
mental health by 25% of a standard deviation relative to the legacy system.!4

There is clear heterogeneity in the treatment effects. Single adults and lone parents are
the two groups without access to insurance either in the form of spousal income or support
and we see an unintended consequence of the welfare reform was to exacerbate mental health
problems from entering unemployment for these groups. For couples with no children the
treatment effect is effectively zero whilst it is positive for the couples with children. To
understand why the estimates vary so much across household composition, we decompose

these treatment effects into the sub-policy rules of UC in Section 5.3.

5.2 Sensitivity

Our identification of the differential effect of unemployment on mental health caused by the
welfare reform comes from a staggered roll-out across regions. Estimating a two-way fixed
effect by including fixed effects for time and region can result in biased estimates if there
is treatment effect heterogeneity across the years of roll-out.!> The difference-in-difference
estimator will calculate a weighted sum of the average treatment effects (ATE) in each region

and year with weights that may be negative.

Callaway and Sant’Anna (2021) propose analysis of the ATE parameter which varies
across groups defined by the date first treated. In Table A.6 we compare estimates separately
across early, late roll-out regions and excluding both early and late implementers. In all
specifications the estimated treatment effects are similar to our benchmark estimation. We

conclude that our estimates are not biased by treatment effect heterogeneity.

In Table A.7 we widen the set of controls in the model beyond the eligibility criteria,

to include the incidence of a prior mental health disorder, highest educational qualifications

14See Appendix Table A.4 for the full regression results which include both estimates for control variables.
15See Goodman-Bacon (2021), De Chaisemartin and d’Haultfoeuille (2020), Callaway and Sant’Anna
(2021), Sun and Abraham (2021) and Borusyak, Jaravel, and Spiess (2021).
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and gender. Omitting these controls should not include a bias in our estimated treatment
effect, which identifies the differential effect of unemployment across the two welfare systems,
as long as the roll-out of UC was exogenous. Indeed, including the additional controls leads

to results similar to the benchmark.

It may be that the treatment effect of UC on mental health differs across gender. Table
A.8 interacts the variables unemployed, eligibility for UC and the interaction with a male
dummy. In general the interaction term of interest is not statistically significantly different in
the sample of males or females. The exception is the regression of column (5) for couples with
children, the positive treatment effect of being unemployed whilst eligible is substantially

more positive for males than females, relative to the legacy system.

Finally, we define household composition within each wave but it is very likely that this
definition changes across wave. If a household changes the status, for example moving from
a lone parent household to a couple with children, the baseline value of mental health will
not be included in the within-subgroup analysis. In Table A.9 the sample is restricted to
those households who do not change their status in between the wave pre- and post-rollout
of UC. Reassuringly, the estimates are very similar to our benchmark suggesting that they

are robust to the final sensitivity analysis.

5.3 Mediation analysis

In this section, we estimate the causal treatment effect of the welfare reform on a set of
mediators linked to the policy rules and run a (descriptive) decomposition analysis of the
treatment effect of becoming unemployed and claiming UC on mental health into the direct
effect and the indirect effects via sub-policies applied under the UK welfare reform. Can the
specific policy rules of UC explain why for single adults and lone parents UC exacerbates -
but for couples with children UC acts as a mediator to - the mental health effects of entering

unemployment.

The six potential mechanisms that we analyse come from the sub-policy rules enacted
under the UC welfare reform. We measure the administrative burden of applying for benefits
(measured by the number of benefits applications the claimant makes), benefit payments,

net household income, problems paying bills (caused by move to monthly benefit payments
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and increased debt through loans and housing payments), leisure satisfaction (a proxy for
the increased intensity of job search requirements) and an indicator for exiting the welfare
system (owing to increased complexity of successfully claiming benefits or a lower savings

eligibility threshold).

5.3.1 Causal treatment effect on mediators

Under the assumptions that treatment is randomized across regions and time and the com-
mon trends assumption, we can identify the causal effect of exposure to becoming unemployed
whilst eligible for UC (relative to legacy) on six potential mediators. Table 4 estimates the
causal treatment effect of UC from the benchmark model (1), replacing the dependent vari-
able with each mediator including log benefit income, log household income, administrative
burden of receiving benefits, bill problems,; leisure satisfaction and welfare exit in panels
a)-f) respectively. The table reports the coefficient on the interaction term between unem-
ployment and UC, identifying the differential effect of becoming unemployed under the UC
versus legacy system for the samples of single adults, lone parents, couples without children

and couples with children across columns (1)-(4) respectively.

UC was designed to reduce the administrative burden of applying for benefit applica-
tions and panel a) shows that for all groups the number of benefit claims made by newly
unemployed individuals was lower under UC compared to legacy by between 0.057-0.398 ap-
plications. The coefficient is slightly higher for couples with children and all are statistically
significant except for lone parents. UC therefore met it’s aim of reducing administrative

burden of benefit applications.

Brewer, Browne, and Jin (2012) estimate that the UC reform raises benefit income for a
set of households including couples with children, but lowers income for those with weaker
attachment to the labour market such as single adults or lone parents. This is partially re-
flected in our results. From panel b), comparing two individuals living in the same region but
becoming unemployed under two welfare systems, benefit income is statistically significantly
lower by 53.2% and 57% for single adults or couples with children, although not statistically

different for lone parents or couples with children.
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The mediating effect of UC on mental health through income should consider disposable
household income because households with more than one working age adult have insurance
possibilities against negative mental health effects of UC. For example the response to unem-
ployment of one partner can be to increase work hours of the other partner. Indeed, panel c)
result suggest that the treatment effect of entering unemployment whilst on UC for the indi-
viduals with a partner - couples without (column 3) or with children (column 4) - is to raise
household income compared to the legacy system by 4.2% and 4.7% respectively.!6 On the
other hand, for the more vulnerable households without access to intrahousehold insurance,
entering unemployment whilst eligible for UC rather than legacy leads to lower household
income by 15.9% and 2.3% for single adults and lone parents respectively, although the latter
coefficient is not statistically significant. The reduction in household income under UC for
unemployed single adults and the increase for couples may partially explain the negative
treatment effect of UC on mental health for single adults and the different treatment effects

on mental health.

Due to the implementation of UC financial difficulties are likely higher under UC. This
is borne out in panel d) which suggests that relative to the legacy system, UC increased
problems paying bills of unemployed by 3.4 and 8.9 percentage points for single adults and
lone parents respectively. These estimates are statistically significant at the 1% level. Again
for the couples (either with or without children) we do not see the same increase in financial
difficulty under UC compared to legacy, as the estimated coefficients are close to zero or

negative.

An aim of UC was to incentivise claimants to move into sustained employment by increas-
ing the job search criteria. Panel e) asks whether a potential mechanism for the negative
mental health effects of UC was by lowering leisure satisfaction. For single adults the differ-
ential effect of entering unemployment under UC compared to legacy was to reduce leisure
satisfaction by 3.1 percentage points (compared to the mean of 34%). These coefficients sug-
gest a reduction (increase) in leisure satisfaction also for lone parents and couples without

children (couples with children), although the estimates are not statistically significant.

16Table A.5 shows that for couples without and with children, a response of the focal individual becoming
unemployed is for the partner to increase their weekly hours worked by 1.5-1.8 more under UC compared to
legacy.
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Finally, there is evidence that the complexity of UC or the higher savings threshold for
UC caused some individuals to exit the welfare system entirely. The final mediator in panel
f) asks whether UC differentially caused welfare exit for newly unemployed individuals by
estimating the treatment effect on the probability to be unemployed but claiming no benefits
at all. Welfare exit rose for all groups to a greater extent under UC compared to the legacy
system - by between 49.3 percentage points for couples with children to 15.1 percentage points
for lone parents. To understand the magnitude of the estimate, compared to the mean in the
total sample, UC raised the probability of exiting the welfare system when unemployed from
a mean of 26% for the total sample to at most 38% for couples with children. Whether this
led to a positive or negative effect on mental health is likely to differ across the groups and
the reason for exit - complexity of the system versus high wealth. We consider now the role

of each potential mediator in driving mental health, in a descriptive decomposition analysis.

5.3.2 Decomposition of the treatment effect

What proportion of the total treatment effect is explained by each mediator? Table (5)
reports the results from equation (3), estimating the treatment effect conditional on the
mediators and benchmark controls. Columns (1), (2), (3) and (4) report the results across
the samples of single adults, lone parents, couples without and with children respectively,
for the conditional treatment effect of UC including the set of mediators of administrative
burden, household income, bill problems, leisure satisfaction and welfare exit.!” Because the
variation in mediators may be correlated with mental health, we interpret this analysis as
descriptive and use it to gain understanding of whether a policy rule is a positive or negative

mediator for the effect of UC on mental health.

The indirect effect of UC through each mediator, given by equation (5), is calculated
by combining effect of each mediator (and it’s interaction with UC) on mental health from
equation (3) with the treatment effect on each mediator from equation (2). Panel a) of Table
6 reports the indirect effect in levels and panel b) the indirect effect as a percentage of the
total effect estimated in Table (3). A negative (positive) indirect effect can be interpreted

as the mediator worsening (improving) mental health.

1"We include household income rather than benefit income in this analysis, to reflect that any negative
impact of UC on mental health in households with a working age partner may be mediated by the labour
market response of the partner.
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We see from Table 5 that an increase in the administrative burden of receiving benefits
tends to lower mental health. For single adults and lone parents, the negative correlation
with mental health is particularly pronounced for those eligible for UC whereas for couples
with children the correlation is lower under UC eligibility compared to legacy. These results
are combined with results in Table 4 for the decomposition analysis which suggests that
the reduced administrative burden from UC relative to legacy is a positive mediator which
improves mental health. Table 6 shows the positive improvement to mental health from the
reduced administrative burden contributes the largest value towards the total effect for the
single adults (0.032 or 38% of the total effect) and between 0.004-0.005 for other subgroups.
The outlier here is the group of couples with children for whom UC eligible on average have
a slightly positive coefficient from increasing the administrative burden on mental health -
possibly because an increased number of benefit claims stems from eligibility to benefits not

covered by UC such as child benefit.

From Table (5), an increase in income raises mental health of all groups with the largest
coefficient for lone parents. A 1% increase in household net income improves mental health
by 1.6%, 7.8%, 2.6% and 4.5% of a standard deviation for single adults, lone parents, couples
without and couples with children respectively. The contribution of the change in income
towards the treatment effect is reported in Table 6. Because household income fell under
UC for single adults and lone parents and is positively correlated with mental health, in
Table 6 the indirect effect of UC working through income for these groups is to lower mental
health by 0.002 and 0.001, which represents 2.38% and 0.72% of the total treatment effect

respectively.

Table 4 revealed that compared to legacy, under UC unemployed couples without or
with children received a higher level of household income. This means that, because income
improves mental health for these groups, the indirect effect of income is to improve mental
health by 0.002 and 0.003 (28.57% and 1.18% of the total effect) for couples without and

with children respectively.

In Table 5, as we would expect, having problems paying bills lowers mental health for
all groups and the negative relationship is strongest for those eligible for UC in the case of
single adults, lone parents and couples with no children. In these samples, individuals eligible

for UC facing difficulties paying bills experience 22.3%, 14.2% and 18.7% of a standard
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deviation lower mental health respectively. For couples with children difficulties paying
bills is associated with lower mental health by 8.1% of a standard deviation. Combining
these estimates with the treatment effect on difficulty paying bills in Table 6, the mediator
contributes an indirect effect of -0.008 or 9.52% and -0.013 or 9.35% for singles and lone
parents respectively. For the couples without or with children on the other hand, because
UC did not increase or, in the latter case even decreased problems paying bills, the indirect

effect if bill problems is zero or 0.002 making it a positive mediator in the latter sample.

Leisure satisfaction is associated with better mental health for individuals eligible for
legacy, with a positive differential for UC eligible in the samples of lone parents or couples
without or with children (Table 5). This differential effect is potentially caused by the
intensive job search requirements for UC. Combining these coefficients with the treatment
effect on leisure satisfaction from Table 4, in Table 6 leisure satisfaction contributes between
-0.005-0.015 (or between 10-71%) of the treatment effect for single adults, lone parents and
couples with children. Again leisure satisfaction seems to rise under UC for couples with
children (Table 4) although not statistically significantly, leading leisure satisfaction to be a

positive mediator.

The correlation between welfare exit and mental health of UC eligible single adults is
statistically significant, suggesting mental health of UC eligible falls by 19.6% of a standard
deviation (Table 5). Combining the estimates with the treatment effect on the mediator
from Table 4 tells us that -0.042 (50%) of the negative mental health treatment effect for
single adults stems from the increased welfare exit, respectively. The indirect effect for lone
parents is 0.003 (2.16% of the treatment effect) whilst for couples without and with children
is -0.002 (28.57% of the treatment effect) and 0.018 (7.09%) respectively. For couples with
children, welfare exit can be made more likely by higher household savings which protected
the unemployed individuals from mental health effects which may explain why it is a positive

mediator for this group.

The table reports also the direct effect, calculated via equation 4. The direct effect
seems high as a proportion of the total effect. This is because some mediators positively
and others negatively contribute towards the treatment effect. This is clearest for couples
without children, where the positive mediators of income and administrative burden explain

the same proportion of the total effect as the negative mediators of leisure satisfaction and
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welfare exiting, leading to a direct effect exactly equal to the total effect. For this reason, the
direct effect does not provide much information. It is worth asking whether the mediators
explain a reasonable proportion of the treatment effect. Often in such mediation analysis
the mediators explain around 15-60% of the treatment effect (for example see Heckman and
Pinto (2015) and Tominey and Macmillan (2022)). Taking the sum of the absolute value
of the indirect effects, the mediators explain a minimum of 13% of the treatment effect for

couples with children and a much larger proportion for the other groups.

In sum, for single adults and lone parents, UC did in part fulfil it’s aim of simplifying
the benefit system through a reduced administrative burden of the application process and
this proved to improved mental health of newly unemployed, relative to the former legacy
system. But this improvement to mental health was more than cancelled out by the reduced
income, increased difficulties paying bills, reduced leisure satisfaction and (for single adults)
an increased likelihood of exiting the welfare system whilst unemployed. This explains why
overall there is a negative mental health treatment effect for single adults or lone parents

who enter unemployment under UC (relative to legacy).

For couples without children the treatment effect was negative but not statistically dif-
ferent to zero. Our results show that the positive mediators to mental health effects of UC
of the increased income and reduced administrative burden or exit from the welfare system
more or less balance with the negative mediators - the largest of which was a reduced satis-
faction with leisure time. Finally we saw that couples with children entering unemployment
experienced a large, positive treatment effect under UC relative to legacy, which is partially
explained by a small increase in their household income combined with positive mediating
effects of a fall in problems paying bills and welfare exit. Consequently, unlike the more vul-
nerable single adults or lone parents, couples are partially protected from the more draconian

sub-policies of UC.

6 Conclusion
This paper has analysed the unintended consequences of a welfare reform in the UK from

a system common in many OECD countries where individuals or households apply for a

range of benefits, to a universal credit system which replaced six benefit applications and
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payments into just one. The benefit reform was aimed at reducing the administrative burden
to the government agencies and individual claimants whilst strengthening the incentives of

individuals to move into employment with a sustainable level of income.

Individuals became eligible for UC not just by living in a roll-out area and satisfying
eligibility criteria, but additionally if they changed their housing or employment status.
Given this, we estimate a panel data model, including fixed effects at the individual, local
district and time level which identifies the differential effect of entering unemployment under

the reformed UC system compared to the former ‘legacy’ system.

Our results suggest that a single adult or lone parent entering unemployment under UC
experiences a greater reduction in their mental health compared to a comparable individual
entering unemployment under the former legacy system. On the other hand, for couples

without or with children, the differential effect on mental health is negligible or even positive.

To understand why such individuals have such different treatment effects, we analyse the
treatment effect on six mediators linked to the sub-policies of UC. Comparing two single
adults becoming unemployed under the two welfare systems, benefit and total household
income was lower under the UC welfare system and problems paying bills higher. Similarly
for lone parents, whilst there was no differential significant effect on benefit income from
entering unemployment under the two systems, problems paying bills rose. For these two
groups, leisure satisfaction fell from entering unemployment fell under UC compared to
legacy and the individuals were more likely to exit the welfare system entirely. Therefore
despite a positive mental health effect of UC through reduced administrative burden, the
total effect of UC for newly unemployed single adults and lone parents was to reduce their

mental health.

In contrast, comparing two newly unemployed individuals living with a partner under
the two benefit systems, benefit income fell for those without children and slightly increased
for those with children owing to the different policy rules. In both cases though, there
was evidence of intrahousehold insurance to protect against UC as, compared to a couples
entering unemployment under legacy, household income under UC actually rose for couples

and as such they experienced fewer problems paying bills than under legacy.
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The UK government aim of simplifying the benefit system did improve welfare of newly
unemployed individuals through reducing an administrative burden. However, the conse-
quences the sub-policy rules which changed benefit income, led to a 5 week wait with no
benefits and increased the job search requirements meant that in total the more vulnerable
households containing single adults or lone parents were worse off in terms of their mental

health as a result of the reform.
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Figures and Tables

Figure 1: Roll-out of UC

(a) 2013-2014 (Pilot) (b) June 2015 (c) December 2015

e
(e) December 2016

L

This figure illustrates the geographic expansion of the UC roll-out coverage between April 2013 and
December 2018. Each panel shows the geographic coverage of UC roll-out at a specific time. The
roll-out dates are at the local authority district level. Data source: UK’s Department for Work and

Pensions (DWP).
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Table 1: Summary statistics

(1) (2) (3) (4) (5) (6)
Total Single Lone Couples no  Couples with
adults parents children children

Mean SD Mean Mean Mean Mean
Mental health (std) 0.000 1.000 -0.079 -0.169 0.057 0.048
Unemployed 0.065 0.246 0.102 0.127 0.041 0.043
Age 39.848 12.045 34.843 33.659 45.690 38.843
Cohabitation 0.650 0.477 0.000 0.000 1.000 1.000
Have a child 0.363 0.481 0.000 1.000 0.000 1.000
Fulltime student 0.059 0.235 0.159 0.123 0.009 0.009
Self-employed 0.088 0.283 0.059 0.046 0.114 0.094
Mediators
Admin burden 0.651 0.962 0.315 1.768 0.264 1.162
Benefit income 404.1 591.81 360.12 955.46 231.82 516.23
Household income 3142.594 3882.017 2656.121 2223.693  3553.198 3331.337
Bill problem 0.073 0.260 0.080 0.184 0.040 0.079
Leisure satisfaction 0.372 0.483 0.416 0.336 0.378 0.331
Welfare exit 0.026 0.158 0.042 0.022 0.023 0.014
Observations 199,563 54,326 15,457 72,733 57,047

Notes: This table presents summary statistics for main variables used for our analysis. Columns (1)-(2)
shows the mean and standard deviation for the total sample; column (3) single adults; column (4) for lone
parents; column (5) for couples without children and column (6) for couples with children, respectively.
Data source: UKLHS (2009-2019). Mental health is a factor constructed from the GHQ-12; benefit and
income are measured at the household level, monthly and reported in 2010 prices; admin burden measures
the number of benefit applications made; welfare exit takes the value of 1 if the individual is unemployed
but claiming no benefits and 0 otherwise.
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Table 3: Treatment effect on mental health

(1) (2) (3) (4) (5)
Total Single Lone Couples  Couples
adults parents without with
children  children
Unemployed -0.201%*FF  -0.206%**  -0.140%**  -0.220%** _(.223%**
(0.009) (0.016) (0.026) (0.018) (0.019)
UC eligibility -0.037*FF  -0.023  -0.120%*FF  -0.028%**  -0.026
(0.008) (0.015) (0.040) (0.011) (0.018)
Unemployed x UC eligibility -0.064%**  -0.084***F  -(0.139* -0.007 0.254**%
(0.019) (0.029) (0.072) (0.033) (0.051)
Number of individuals 49,571 18,566 6,134 21,884 16,829
Observations 199,563 54,326 15,457 72,733 57,047

Notes: The dependent variable is a standardised factor of positive mental health from the GHQ-12. The
sample is restricted to observations aged 18—60. Standard errors are clustered at the local authority district
level. Regressions includes fixed effects for individual, year and local authority district. Further controls
include age, age squared and dummies for cohabitation, having a child, fulltime student and being self-
employed. The coefficient for Unemployed x UC eligibility is the parameter of interest and measures
the differential effect of entering unemployment under UC versus the former legacy system on mental
health. Full regression results are reported in Table A.4. * p<0.1, ** p<0.05, *** p<0.01. Data source:
UKLHS (2009-2019).
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Table 4: Treatment effect on mediators

(1) (2) (3) (4)
Single Lone Couples  Couples
adults parents with no with
children  children
a) Admin burden
Unemployed x UC eligibility -0.261°F%%  -0.067  -0.223%FF  _(.398%**
(0.016) (0.057) (0.020) (0.044)
Observations 54,326 15,457 72,733 57,047
b) Log benefit income
Unemployed x UC eligibility -0.523*** 0.122  -0.570%** 0.040
(0.090) (0.074) (0.114) (0.107)
Observations 54,326 15,457 72,733 57,047
c¢) Log household income
Unemployed x UC eligibility -0.159%%*  -0.023 0.042%* 0.047*
(0.033) (0.038) (0.022) (0.027)
Observations 54,326 15,457 72,733 57,047
d) Bill problem
Unemployed x UC eligibility 0.034***  0.089***  -0.002 -0.028*
(0.008) (0.027) (0.007) (0.016)
Observations 54,326 15,457 72,733 57,047
e) Leisure satisfaction
Unemployed x UC eligibility -0.031** -0.035 -0.019 0.028
(0.015) (0.034) (0.019) (0.029)
Observations 54,326 15,457 72,733 57,047
f) Welfare exit
Unemployed x UC eligibility 0.236*%**  (0.151%**  (.192%**  (.493%**
(0.005) (0.010) (0.004) (0.006)
Observations 54,326 15,457 72,733 57,047

Notes: This table reports the treatment effect - the differential effect of entering unemployment
under UC versus the former legacy system on each mediator. The sample is restricted to observa-
tions aged 18-60. Standard errors are clustered at the local authority district level. Specification
includes fixed effects for individual, year and local authority district. Further controls include an
indicator for unemployed, a UC eligibility indicator, age, age squared and dummies for cohab-
itation, having a child, fulltime student and being self-employed. Each coefficient represents a
separate regression. * p<0.1, ** p<0.05, *** p<0.01. Data source: UKLHS (2009-2019).
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Table 5: Treatment effect on mental health conditional on mediators

0 @) ) )
Single Lone par- Couples Couples
adults ents without with  chil-

children dren

Unemployed x UC elig 0.079 -0.095 0.039 0.195*
(0.052) (0.088) (0.062) (0.114)

Admin burden -0.028%*** -0.001 -0.011 -0.026%**
(0.008) (0.010) (0.007) (0.005)

Admin burden x UC elig -0.096*** -0.069* -0.010 0.042%*
(0.032) (0.041) (0.016) (0.019)

Income 0.016*** 0.078%** 0.026*** 0.045%**
(0.004) (0.016) (0.006) (0.008)

Income x UC elig -0.003 -0.035 0.014 0.020
(0.008) (0.043) (0.010) (0.018)

Bill problem -0.099*** -0.054** -0.089*** -0.081%**
(0.017) (0.023) (0.019) (0.014)

Bill problem x UC elig -0.124%%* -0.088* -0.098%** 0.023
(0.032) (0.053) (0.032) (0.038)

Leisure satisfaction 0.257*** 0.303%** 0.183*** 0.164%**
(0.009) (0.018) (0.007) (0.008)

Leisure satisfaction x UC elig 0.029 0.111%* 0.058*** 0.077%**
(0.018) (0.049) (0.013) (0.019)

Welfare exit 0.018 -0.026 0.032 -0.008
(0.029) (0.068) (0.034) (0.038)

Welfare exit x UC elig -0.196*** 0.046 -0.041 0.045
(0.064) (0.164) (0.072) (0.128)

N 54,326 15,457 72,733 57,047

Notes: This table reports the treatment effect - the differential effect of unemployment
under UC versus the former legacy system on mental health conditional on mediators
and their interactions with UC eligibility. Income measures log household income in 2010
prices. The sample is restricted to observations aged 18-60. Standard errors are clustered
at the local authority district level. Specification includes fixed effects for individual,
year and local authority district. Further controls include an indicator for unemployed, a
UC eligibility indicator, age, age squared and dummies for cohabitation, having a child,
fulltime student and being self-employed. * p<0.1, ** p<0.05, *** p<0.01. Data source:

UKLHS (2009-2019).
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Table 6: Decomposition of the treatment effect on mental health

(1) (2) (3) (4)

Single Lone  Couples without Couples with

adults  parents children children
Indirect effect: Admin burden 0.032 0.004 0.005 -0.006
Indirect effect: Income -0.002 -0.001 0.002 0.003
Indirect effect: Bill problem -0.008 -0.013 0.000 0.002
Indirect effect: Leisure -0.009 -0.015 -0.005 0.007
Indirect effect: Welfare exit -0.042 0.003 -0.002 0.018
% IE Admin burden -38.10% -2.88% -71.43% -2.36%
% 1E Income 2.38% 0.72% -28.57% 1.18%
% 1E Bill problem 9.52% 9.35% 0.00% 0.79%
% 1E Leisure 10.71%  10.79% 71.43% 2.76%
% IE Welfare exit 50.00% -2.16% 28.57% 7.09%
Direct effect -0.055 -0.117 -0.007 0.230
Total effect -0.084 -0.139 -0.007 0.254

Notes: The table decomposes the total effect from Table 3 into the indirect effect from
equation 5 and the direct effect from equation 4 by combining estimates from Table 4
and 5. For example the indirect effect via household income for single adults in column
(1) is the product of the treatment effect of income of -0.159 (Table 4) and the effect on
MH of household income through UC of 0.016 - 0.003 (Table 5). A negative (positive)
sign on the indirect effect indicates the indirect effect of UC through the mediator
is to reduce (increase) mental health for participants. The sample is restricted to
observations aged 18-60. Data source: UKLHS (2009-2019).
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A Online Appendix

A.1 Details on legacy benefits

Income based JSA offers financial support whilst looking for work. Eligible individuals
would have worked as an employee and paid national insurance in the last 2 to 3 years be
aged 18 to pension age, not in full-time education and available for work but currently out

of work. Payments made every 2 weeks.

Income based Employment Support Allowance (ESA) is paid for individuals with
a disability or health condition which affects how much they can work. For employed, self-
employed, unemployed to give money for living costs if out of work and support getting back

to work if and when able.

Income support is for those with low or no income with savings less than £16,000, aged
16 up to the pension age, not in full-time work and satisfying one of these conditions: lone
parent, lone foster parent, carer, on parental leave, unable to work and receiving benefits
for sickness or disability, in full-time education (not university) age 16-20 and a parent or
not living with a parent, a refugee learning English, in custody or due to attend court or a

tribunal. It is usually paid to claimants every 2 weeks.

Housing benefit offers help paying rent for unemployed, low income or claiming bene-
fits. This benefit is not eligible under if paying a mortgage rather than rent. Importantly,

payments are made straight to the landlords.

Working tax credits eligibility requires working a certain number of hours per week
which varies across demographic, from at least 16 hours for single with at least one child,

over 60s or disabled and at least 30 hours for age 25-59.

Child Tax credits is an extension of working tax credits for those with children, where

since 2017 payments are made only for the first two children.

A.2 Factor analysis

In this section, we show how we perform our factor analysis for the mental health mea-

surement, including 12 components of mental health (concentration; loss of sleep; playing a



useful role; being capable of making decisions; constantly under strain; problem overcoming
difficulties; enjoy day-to-day activities; ability to face problems; unhappy or depressed; losing
confidence; believe worthless; and general happiness). We particular estimate the following

equation:

Y;c =0t ﬁcf}/ic + €ic (6)

where Y. is the c-th component of the mental health of individual i (¢ =1,...,12). . is
the intercept of and f. is a factor loading specific for mental health component c. e;. is the
measure-specific measurement error which has mean zero and is assumed to be uncorrelated
with ;. and also independently distributed across individuals and mental health components.
Finally, ;. is the latent factor for mental health-specific component ¢ which can be identified

and extracted by setting the factor mean to 0 and f; to 1.

i



A.3 Figures

Figure A.1: Mediation pathway for treatment effect of becoming unemployed and claiming
UC on mental health

Unemployment »  Mental Health

* UC
Sub-Policy Rules

Income, benefits, job search

UC claimants

Legacy claimants

This figure illustrates the mediation pathway for the treatment effect of becoming unemployed whilst
claiming UC (Universal Credit) on mental health. The three mediators - income, number of benefits
and job search intensity - were sub-policy rules of UC. There may be treatment heterogeneity in
the effect of the mediators on mental health due to additional policy rules in implementing UC.
For example, a change in income may differentially affect mental health of UC claimants because
the entire benefit payment under UC was received by the claimant; whereas under legacy housing
benefits and council tax were paid straight to landlords and the council; UC was paid monthly
whereas legacy payments were either weekly or bimonthly. UC claimants signed a work commitment
to job search for up to 30 hours per week or face benefit sanctions, hence the effect of job search on
mental health is likely to be heterogeneous across treatment to UC.
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Table A.2: Factor loadings of mental health measures

Mental health measure Factor loadings Signal
GHQ 1 Concentration 1.0000 0.1743
GHQ 2 Loss of sleep 1.6961 0.3707
GHQ 3 Playing a useful role 1.0143 0.2172
GHQ 4 Capable of making decisions 0.8311 0.1553
GHQ 5 Constantly under strain 1.7365 0.3308
GHQ 6 Problem overcoming difficulties 1.7979 0.2648
GHQ 7 Enjoy day-to-day activities 1.1563 0.1753
GHQ 8 Ability to face problems 0.9597 0.1526
GHQ 9 Unhappy or depressed 2.1819 0.2403
GHQ 10 Losing confidence 2.0926 0.2491
GHQ 11 Believe worthless 1.7325 0.2433
GHQ 12 General happiness 1.2732 0.1886

Notes: This table presents the factor analysis results for 12 measures of
mental health problems using General Health Questionnaire—12 as described
in Table A.1. Columns (1) and (2) respectively present the factor loadings
and signal estimates for each of these mental health measures. Reference
category is Concentration (QHQ 1). Data source: UKLHS (2009-2019).
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Table A.4: Treatment effect on mental health: An augmented version of Table 3

(1) ) 3) (4) 5)
Total Single Lone Couples  Couples
adults parents without with
children  children
Unemployed -0.201°FF%  _0.206***  -0.140%*F*  -0.220%**  _(.223***
(0.009) (0.016) (0.026) (0.018) (0.019)
UC eligibility -0.037*FF  _0.023  -0.120%*F -0.028%**  -0.026
(0.008) (0.015) (0.040) (0.011) (0.018)
Unemployed x UC eligibility -0.064***%  -0.084***  _(0.139* -0.007 0.254%%*
(0.019) (0.029) (0.072) (0.033) (0.051)
Age -0.048%F* _0.058***  _0.055%F*  _0.045***  -0.037H**
(0.003) (0.006) (0.015) (0.006) (0.008)
Age squared 0.001***  0.001***  0.001***  0.000***  0.000%**
(0.000) (0.000) (0.000) (0.000) (0.000)
Cohabitation 0.074%** - - - -
(0.009)
Having a child 0.016%** - - - -
(0.006)
Fulltime student -0.065***%  -0.093***  _0.081** -0.052 -0.075%*
(0.012) (0.016) (0.039) (0.037) (0.037)
Self-employed 0.042%**  0.066*** 0.003 0.040***  0.055%**
(0.010) (0.024) (0.053) (0.015) (0.017)
Number of individuals 49,571 18,566 6,134 21,884 16,829
Observations 199,563 54,326 15,457 72,733 57,047

Notes: This table is an augmented version of Table 3 in which reports additionally coefficients for control
variables. The sample is restricted to observations aged 18—60. Standard errors are clustered at the local
authority district level. Specification includes fixed effects for individual, year and local authority district.
Further controls include age, age squared and dummies for cohabitation, having a child, fulltime student
and being self-employed. The coefficient for Unemployed x UC eligibility is the parameter of interest.
* p<0.1, ** p<0.05, *** p<0.01. Data source: UKLHS (2009-2019).
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Table A.5: Treatment effect on weekly hours worked by partners for couples without and
with children

(1) (2)

Couples without children Couples with children

Unemployed -1.701%** -0.979%***
(0.288) (0.314)

UC eligibility 10,7937 _1.485%k
(0.170) (0.298)

Unemployed x UC eligibility 1.807*** 1.466*
(0.523) (0.840)

Mean of dep. var. 20.382 21.088

Number of individuals 21,884 16,829

N 72,733 57,047

Notes: The dependent variable measures hours worked in the week before survey for partners of the focal individual,
for couples without children (column 1) and couples with children (column 2). The sample is restricted to observations
aged 18-60. Standard errors are clustered at the local authority district level. Specification includes fixed effects for
individual, year and local authority district. Further controls include age, age squared and dummies for cohabitation,
having a child, fulltime student and being self-employed. The coefficient for Unemployed x UC eligibility is the
parameter of interest. * p<0.1, ** p<0.05, *** p<0.01. Data source: UKLHS (2009-2019).
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Table A.6: Sensitivity: Heterogeneity across the timing of roll-out

(1) (2) (3) (4) (5)
Total Single Lone Couples  Couples
adults parents  without with

children  children

a) Benchmark

Unemployed x UC eligibility -0.064%F*%  -0.084***  -0.139* -0.007  0.254%**
(0.019) (0.029) (0.072) (0.033) (0.051)
Observations 199,563 54,326 15,457 72,733 57,047
b) Early implementers (<= 2015)
Unemployed x UC eligibility -0.046 -0.034 0.018
(0.039) (0.063) (0.071)
Observations 34,927 8,444 13,441
c) Late implementers (>=2016)
Unemployed x UC eligibility -0.072%F*  -0.109***  -0.016 -0.029  0.258%**
(0.021) (0.034) (0.080) (0.039) (0.057)
Observations 164,636 45,882 13,084 59,292 46,378
d) Excluding 2013 and 2014 implementers
Unemployed x UC eligibility -0.069*%F*%  -0.085%**  -(.148** -0.025  0.280%**
(0.019) (0.030) (0.073) (0.034) (0.052)
Observations 195,343 53,387 15,118 71,112 55,726
e) Excluding 2018-2019 implementers
Unemployed x UC eligibility -0.070***  -0.100***  -0.137 0.009 0.256%+*
(0.022) (0.035) (0.085) (0.039) (0.060)
Observations 122,328 30,305 8,711 46,450 36,862

Notes: This table shows the heterogeneity for the treatment effect across the timing of roll-out. The
benchmark estimates from panel a) is compared to the restricted sample sub-groups of early or late
implementers in panels b) and c); to all areas excluding the early implementers (panel d); and to all
areas excluding the late implementers (panel e). The sample is restricted to observations aged 18-60.
Standard errors are clustered at the local authority district level. Specification includes fixed effects for
individual, year and local authority district. Further controls include an indicator for unemployment, an
eligibility indicator, age, age squared and dummies for cohabitation, having a child, fulltime student and
being self-employed. * p<0.1, ** p<0.05, *** p<0.01. Data source: UKLHS (2009-2019).



Table A.7: Treatment effect on mental health: Adding additional controls

(1) (2) (3) (4) (5)
Total Single Lone Couples  Couples
adults parents without with
children  children
Unemployed -0.197FF%  _0.204**F  -0.141%FF*  -0.220%*F (.21 9%**
(0.009) (0.016) (0.026) (0.018) (0.019)
UC eligibility -0.033***  _0.020  -0.107***  -0.024** -0.020
(0.008) (0.015) (0.040) (0.011) (0.018)
Unemployed x UC eligibility -0.072%F*  _0.093***  -0.144** -0.010 0.252%**
(0.019) (0.029) (0.072) (0.033) (0.051)
Number of individuals 49,571 18,566 6,134 21,884 16,829
Observations 199,563 54,326 15,457 72,733 57,047

Notes: This tables presents a sensitivity analysis of the benchmark estimates of the treatment effect
- the differential effect of unemployment under UC versus legacy on mental health, including further
control variables. The additional controls include an indicator for prior mental health disorder and highest
educational levels (higher degree, first degree, higher diploma, A-level and GCSE/0-level). * p<0.1, **
p<0.05, *** p<0.01. Data source: UKLHS (2009-2019).
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Table A.8: Treatment effect on mental health: Heterogeneity by gender

(1) (2) (3) (4) (5)

Total Single Lone Couples  Couples
adults parents without with

children  children

Unemployed -0.180%**  -0.250***  -0.137*F*  _(0.222%**  _(.129%**
(0.013) (0.025) (0.028) (0.026) (0.025)
UC eligibility -0.041%**  -0.021  -0.125***  -0.033** -0.025
(0.009) (0.017) (0.041) (0.013) (0.018)

Unemployed x Male -0.046**  0.075** -0.025 -0.014  -0.222%**
(0.018) (0.032) (0.082) (0.036) (0.039)
UC eligibility x Male 0.011 -0.006 0.155 0.009 0.031
(0.009) (0.020) (0.136) (0.014) (0.083)

Unemployed x UC eligibility -0.045* -0.029 -0.136* 0.016 0.149%+*
(0.026) (0.045) (0.074) (0.050) (0.054)

Unemployed x UC eligibility x Male -0.042 -0.092 -0.198 -0.039 0.806%**
(0.037) (0.059) (0.395) (0.067) (0.311)
Number of individuals 49,571 18,566 6,134 21,884 16,829
Observations 199,563 54,326 15,457 72,733 57,047

Notes: This table shows the gender heterogeneity for the treatment effect of entering unemployment under
UC versus legacy on mental health. The sample is restricted to observations aged 18-60. Standard errors
are clustered at the local authority district level. Specification includes fixed effects for individual, year and
local authority district. Further controls include age, age squared and dummies for cohabitation, having a
child, fulltime student and being self-employed. The coefficients for Unemployed x UC eligibility and
Unemployed x UC eligibility x Male are the parameters of interest. * p<0.1, ** p<0.05, *** p<0.01. Data
source: UKLHS (2009-2019).
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Table A.9: Treatment effect on mental health: individuals reporting the same household
status across pre and post-rollout waves

(1) (2) (3) (4) (5)

Total Single Lone Couples  Couples
adults parents without with

children  children

Unemployed -0.222%F% - _0.218***  _0.162%F*  -0.285***  -0.202***
(0.015) (0.026) (0.044) (0.031) (0.032)
UC eligibility -0.026** -0.008 -0.061 -0.035%* -0.004
(0.011) (0.021) (0.064) (0.015) (0.026)

Unemployed x UC eligibility -0.056™%*  -0.094**  -0.200** 0.085- 0.199%**
(0.024) (0.038) (0.094) (0.045) (0.065)
Observations 94,742 26,634 6,134 35,900 29,074

Notes: The sample is restricted to households who do not change their household status in between the
wave pre- and post-UC rollout. The dependent variable is a standardised factor of positive mental health
from the GHQ-12. The sample is restricted to observations aged 18-60. Standard errors are clustered at
the local authority district level. Regressions includes fixed effects for individual, year and local authority
district. Further controls include age, age squared and dummies for cohabitation, having a child, fulltime
student and being self-employed. The coeflicient for Unemployed x UC eligibility is the parameter of
interest and measures the differential effect of entering unemployment under UC versus the former legacy
system on mental health. Full regression results are reported in Table A.4. * p<0.1, ** p<0.05, ***
p<0.01. Data source: UKLHS (2009-2019).
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