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Executive Summary 

In May 2012, the Equality and Human Rights Commission (EHRC) published Making 
Fair Financial Decisions: An Assessment of HM Treasury (HMT)'s 2010 Spending 
Review conducted under Section 31 of the 2006 Equality Act (EHRC, 2012). One of 
the key issues examined in the EHRC report was cumulative impact assessment. 
Cumulative impact assessment techniques measure the overall impact of a set of 
changes to government policies (such as tax or welfare reforms, or changes to other 
public spending) on the UK population, analysed according to one or more 
characteristics (e.g. income level, age, family type, ethnicity, disability, and so on). 
Rather than looking at individual policy decisions in isolation, cumulative impact 
assessment helps government and the public to assess the overall impact of 
government policies on the population as a whole and on specific groups. The 
government already undertakes cumulative impact assessments, but not for the 
main groups of people sharing protected characteristics.  

In March 2013, the EHRC commissioned NIESR, working with Landman Economics, 
to explore, develop and model the impact of various policy changes in the 2010-15 
period on groups of people with different protected characteristics.  

This research addresses the question of the extent to which it is possible to use 
cumulative impact assessment techniques to analyse the equalities impacts of tax, 
welfare and spending policies. It has four objectives:  

1. To explore the various data sources and modelling and methodological issues 
involved in modelling distributional issues by equality group. 

2. To provide a preliminary assessment of the impact of tax, welfare and other 
spending changes in the 2010-15 period on people with different protected 
characteristics disaggregated by gender, ethnicity, disability and age. 

3. By doing so, to provide a ‘proof of concept’ for further modelling work, whether 
inside or outside government.  

4. To make recommendations with regard to best practice for cumulative 
assessment and how such assessments might be best conducted in future. 

The report draws on the two main data sources used most extensively by 
government departments and other researchers for modelling the cumulative impact 
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of tax and social security policies, the Family Resources Survey (FRS) and the 
Living Costs and Food Survey (LCF). Both datasets have different strengths and 
weaknesses which are addressed in detail in the report. The modelling was done 
using Landman Economics’ existing micro-simulation model.  

Key findings 

Feasibility of cumulative impact assessment 

The research found that: 

• Consistent with the original NIESR assessment, modelling cumulative impact 
assessment by equality group is feasible and practicable (at least for the 
protected characteristics for which sample size information is available in 
household survey data). 

• However, again consistent with the original assessment, a number of important 
caveats apply. Some of the modelling by its very nature is experimental and we 
hope will be the basis of future discussion with HM Treasury and the Fair 
Financial Decisions Advisory Group. Some relate to data constraints (sample size 
or the nature of the relevant surveys); others, particularly in the case of gender, 
are methodological choices.  

• In order to get a full picture of the impact, it is necessary to look at impacts both 
by income and by equality group, where possible in conjunction (where sample 
size allows). In other words, it is not particularly sensible to look just at the impact 
on men compared to women, as opposed to comparing low income men with low 
income women and so on. 

• Modelling the impact of tax and benefit changes is easier, both conceptually and 
in practice, than modelling the impact of public spending changes. So although 
this report presents analysis for both we acknowledge that the latter is a 
preliminary assessment and that there is more to be done going forward.  

 

Continued... 
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Impact of tax, spending and benefit changes 2010-15 

Based on the stage of development of the model to date, the report found that: 

• The impacts of tax and welfare reforms are more negative for families containing 
at least one disabled person, particularly a disabled child, and that these negative 
impacts are particularly strong for low income families. This is not surprising, 
given the significant reductions to working-age welfare, and the high proportion of 
working age welfare spent on disabled people, particularly those on low incomes.  

• Women lose somewhat more from the direct tax and welfare changes compared 
to men. This is mainly because women receive a larger proportion of benefits and 
tax credits relating to children, and these comprise a large proportion of the social 
security reforms between 2010 and 2015. It should be noted that these results 
are sensitive to the precise assumption made on the ‘sharing rule’ being used 
within households.  

• Households containing younger adults do better than other households; although 
the impact of benefit changes is relatively uniform across groups, they benefit 
more from changes to direct taxation (the increase in the personal allowance) 
than any other group.  

• In terms of public services (as opposed to tax and welfare), Black and Asian 
households lose out somewhat more than other groups. This is largely due to 
greater use of further and higher education, and, for Black households, 
social housing.  

Recommendations 

The main recommendations of the study are that:  

1. HM Treasury's distributional impact analysis of tax and benefit changes should 
incorporate analysis by groups sharing different protected characteristics in 
particular disability, ethnicity, age and gender. The analysis should: 

• show the impact of tax and benefit changes by different groups; 
• show the interaction between distributional impacts by income and by equality 

group; 
• identify the key drivers of differential impacts; and 
• identify the key assumptions made in producing the analysis and, where 

appropriate, present alternative assumptions.  

Continued... 
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2. HM Treasury should consider its approach to equality impact assessment for the 
next Spending Review (2015). In particular, it should: 

• issue guidance to Departments on data collection and analysis; 
• identify in which areas quantitative analysis of equality impacts is likely to be 

feasible and informative, focusing on key service areas (health, education, 
etc); and 

• publish a detailed explanatory and methodological note to guide interpretation 
of distributional impact analysis (covering both income and equality issues).  
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Chapter 1 | Introduction 

In November 2010, the Equality and Human Rights Commission (EHRC) started a 
process to carry out a formal, independent assessment of the extent to which HM 
Treasury (HMT) had met its legal obligations to consider the impact on protected 
groups of decisions contained in the Spending Review. The assessment was 
conducted under powers granted to the Commission under Section 31 of the 2006 
Equality Act. 

In May 2012, the EHRC published a report entitled Making Fair Financial Decisions: 
An Assessment of HM Treasury [HMT]'s 2010 Spending Review conducted under 
Section 31 of the 2006 Equality Act (EHRC, 2012). This report found ‘a serious effort 
by ministers and officials to meet their obligations under the existing equality duties’ 
(p 4 and 113), but that continuous improvement – particularly in terms of guidance, 
data and analysis – would be desirable.  

Key recommendations from the report were that there should be:  

• greater transparency, including clear HMT guidance on data and analytical 
requirements for the whole of government; 

• common rules to allow easier sharing of equality data within government, such as 
standardised data collection; 

• authoritative sources of advice and support for government departments on 
equality impact analysis; and 

• the development of a common model of analysis for the equality impacts of 
policy. 

The EHRC was keen to work further with government departments and agencies, 
and in particular HMT, to take these recommendations forward. As part of this 
process EHRC commissioned the National Institute of Economic and Social 
Research (NIESR) to follow up the Section 31 Report, and in particular to look at 
HMT’s approach to decision making in the 2013 Spending Review.  

NIESR interviewed a number of officials from HMT and other Departments (including 
the Department for Work and Pensions (DWP) and the Department for Education 
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(DfE)), as well as speaking more informally to a number of former civil servants, 
special advisers and ministers. The aim was to get a broader perspective on how 
decisions are actually taken in practice in ‘fiscal events’ (Spending Reviews, Budgets 
and Autumn Statements). NIESR also spoke to a number of academic experts and 
researchers on how modelling of the equality impacts of tax and spending decisions 
might work in practice. 

Cumulative assessment of the impact of fiscal events was a key issue highlighted in 
the Section 31 Report and, as such, was discussed at length in the NIESR's 
interviews. Also discussed in some detail was HMT’s publication of the ‘distributional 
impact’ of major tax, benefit and (some but not all) spending measures that have 
been published at each fiscal event since the 2010 Spending Review.  

Interviewees noted that: 

• HMT's distributional impact analysis was generally regarded as an impressive 
and welcome innovation; 

• it was clear that, at least at the margin, it had had a genuine impact on policy; and 

• because of the focus of HMT both institutionally and as commentators on 
quantification, this approach commanded considerably more attention (internally 
and externally) than qualitative assessment of the impact of policy measures.  

A natural question arising from these findings was whether it would be possible to 
use cumulative impact assessment techniques to analyse the equalities impacts of 
tax, welfare and spending policies. In an attempt to answer this question, EHRC 
commissioned NIESR, working with Landman Economics (who already operate a 
micro-simulation model designed to assess the distributional impacts of tax and 
spending changes) to model the impact of various policy changes in the 2010-15 
period. This report is the main output from that commission.  

This research report has four objectives: 

1. to explore the various data sources and modelling and methodological issues 
involved in modelling distributional issues by equality group; 

2. to provide a preliminary assessment of the impact of tax, spending and benefit 
changes in the 2010-15 period on groups sharing different protected 
characteristics – in particular the distributional impact of such changes 
disaggregated by gender, ethnicity, disability and age; 
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3. by doing so, to provide a ‘proof of concept’ for further modelling work, whether 
inside or outside government; and  

4. to make recommendations with regards to best practice for cumulative 
assessment and how such assessments might be best conducted in future.  

The structure of the report is as follows: 

• Chapter 2 discusses the main data sources used by HMT and other independent 
modellers, including Landman Economics, in cumulative impact assessment of 
the impact of tax and social security measures,1 with particular focus on the 
Living Costs and Food Survey (LCF) and the Family Resources Survey (FRS).  

• Chapter 3 looks at the methodology underlying distributional analysis cumulative 
impact assessments by household income decile or quintile – the most common 
form of distributional analysis in recent HMT impact assessments. This chapter 
also includes a comparison of Landman Economics and HMT estimates of the 
cumulative impact of tax and social security reforms across the 2010-15 
parliamentary periods by household income and expenditure deciles.  

• Chapter 4 uses the same basic techniques as Chapter 3 but focuses on an 
analysis of the cumulative impact of tax and welfare policies on households 
classified according to groups of people sharing protected characteristics for 
those groups where the LCF and/or FRS data can be used to identify protected 
households reliably – gender and family type, ethnicity, disability and age.  

• Chapter 5 extends the cumulative impact assessment methodology in an attempt 
to analyse the distributional impact of policies within, as well as across 
households. This includes analysis of the families comprising ‘multiple benefit 
unit’ households, and, much more challengingly, an attempt to model the impact 
of tax and social security reforms for individual adults within couples.  

• Chapter 6 discusses a number of other potential (and in some cases actual) 
extensions to cumulative impact assessment methodology such as accounting for 
incomplete take-up, modelling behavioural effects such as labour supply, and 
comparing dynamic and static modelling approaches.  

1 The terms 'welfare' and 'social security' are used interchangeably in this report, and comprise benefits and tax 
credits (plus where relevant, Universal Credit).  
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• Chapter 7 looks at cumulative assessment of changes to public spending on ‘in-
kind’ services such as healthcare, social care, education, social housing and 
public transport. HMT and Landman Economics have both developed models to 
analyse the distributional impact of changes to areas of spending outside the 
social security budget. This chapter analyses the assumptions behind these 
models and their strengths and weaknesses, and presents a number of results 
from the Landman Economics analysis of public spending changes – both in 
isolation and combined with tax and welfare measures to give an overall 
distributional impact of fiscal consolidation since 2010. 

• Chapter 8 takes a broader view of potential data sources that could be used to 
extend cumulative impact assessment, including survey datasets other than FRS 
and LCF, administrative data sources, potential additions to existing datasets and 
entirely new data sources. 

• Finally, Chapter 9 provides a robust and comprehensive set of recommendations 
to government departments and other bodies as to how cumulative impact 
assessments can be improved in future, drawing on the evidence presented in 
this report. 
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Chapter 2 | Data sources used 
in cumulative impact 
assessment of the impact of tax 
and social security measures 

This chapter looks in detail at the two main data sources used most extensively by 
UK Government departments and research organisations for modelling the 
cumulative impact of tax and social security policies – the Family Resources 
Survey (FRS) and the Living Costs and Food Survey (LCF). (Other possible data 
sources which could be used are described later in the report, in Chapters 7 and 8.) 

2.1 | Data on protected characteristics in FRS and LCF 

Under the Equality Act 2010, EHRC has a statutory duty to protect, enforce and 
promote equality across nine 'protected' characteristics – which are as follows:2 

• age; 

• disability (defined as ‘a physical or mental impairment which has a substantial 
and long-term adverse effect on that person's ability to carry out normal day-to-
day activities’); 

• gender reassignment; 

• marriage and civil partnership; 

• pregnancy and maternity; 

• race; 

2 full detail on the protected characteristics is at http://www.equalityhumanrights.com/advice-and-guidance/new-
equality-act-guidance/protected-characteristics-definitions/ 
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• religion and belief; 

• sex; and 

• sexual orientation.  

Table 2.1 below shows the availability of protected characteristics information in the 
FRS and LCF.  

Table 2.1 | Information on protected characteristics in the FRS and LCF 

Characteristic FRS LCF 

Age Measured accurately Measured accurately 

Disability Several definitions: 
1. LA registered disabled 
2. Illness/disability limits 

activities 
3. Whether adult has a DDA-

defined disability  
4. more detailed health 

status information (see 
bulleted list on page 9 
above)  

Information on long-standing 
illness available in Integrated 
Household Survey (IHS) core 
dataset.  
In main LCF data set only 
data available is ‘reason for 
economic inactivity’ (Nolwm)  
Not clear how/if this maps on 
to DDA definition 

Gender reassignment No data No data 

Married and civil partnership Measured accurately Measured accurately 

Pregnancy and maternity No variable for pregnancy 
(could possibly infer from 
data on receipt of Health in 
Pregnancy grant). 
Maternity can be inferred 
from presence of children 
under 1 year old.  

Specific variable for 
pregnancy mentioned in 
codebook but not in dataset.  
Maternity can be inferred 
from presence of children 
under 1 year old. 

Race (ethnicity) Measured accurately Measured accurately 

Religion and belief Measured (not in standard 
release dataset) 

Collected for IHS core 
dataset but not available in 
LCF dataset 

Sex Measured accurately Measured accurately 

Sexual orientation Measured (not in standard 
release dataset) 

Collected for IHS core 
dataset, but not available in 
LCF dataset 
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For three of the protected characteristics – sex, marital or civil partnership status, 
and ethnicity – information is available in both datasets. For disability, a number of 
definitions are available in the FRS including one which is designed to be a close fit 
to the Disability Discrimination Act (DDA) definition of disability (although the FRS 
user documentation suggests that this definition in fact misses some people who are 
DDA disabled, as follows): 

‘In the FRS publication people with a disability are defined as those respondents who 
report a limiting long standing illness, impairment or disability who have significant 
difficulties with day-to-day activities. Everyone in this group would meet the definition 
of disability in the Disability Discrimination Act (DDA); however, these estimates do 
not reflect the total number of people covered by the DDA as the FRS does not 
collect this information. Those with progressive illnesses such as cancer and multiple 
sclerosis are excluded from this definition.’ (UK Data Archive, 2013) 

FRS also includes a more detailed set of ‘yes/no’ health questions for people who 
are identified as disabled under the definition described in the previous paragraph. 
These are as follows: 

• whether interviewee has difficulty in moving about; 

• whether interviewee has difficulty with lifting, carrying or moving objects; 

• whether interviewee has difficulty with manual dexterity using hands for daily 
tasks; 

• whether interviewee has difficulty with continence (bladder/bowel control); 

• whether interviewee has difficulty with communication (speech, hearing or 
eyesight); 

• whether interviewee has difficulty with recognising when in physical danger; 

• whether interviewee has difficulty with physical co-ordination; and 

• whether interviewee has difficulty with any other area of life.  

For 2012-13 and subsequent years, the main FRS disability variable will be altered 
to take account of the findings from the Equality Data Review (Office for National 
Statistics (ONS), 2007) which recommended the development and adoption of 
harmonised definitions of disability across all household surveys in the UK and other 
EU countries. The harmonised standards are designed to be consistent with a 
conceptual framework of disability that encompasses medical, individual and societal 
factors as documented in the International Classification of Functioning (ICF), the 
World Health Organisation's definition of disability and the disablement process.  
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From 2012-13, the sample of people classified as disabled under the Equality Act 
2010 definition consists of people who answer yes to the question: ‘Do you have any 
physical or mental health conditions or illnesses lasting or expected to last for 12 
months or more?’ and who answer ‘Yes, a lot’ or ‘Yes, a little’ to the question: ‘Does 
your condition reduce your ability to carry out day-to-day activities?’ 

These two questions will replace the current FRS questions, ‘Do you have any long-
standing illness, disability or infirmity? By “long-standing” I mean anything that has 
troubled you over a period of at least 12 months or that is likely to affect you over a 
period of at least 12 months’; and 

‘does this physical or mental illness or disability (do any of these physical or mental 
illnesses or disabilities) limit your activities in any way?’ 

More details are given in ONS (2011).  

The standard release LCF has no variable which specifically records disability 
although there is information on people who are economically inactive due to 
sickness or disability. However, the LCF is part of the Integrated Household Survey 
(IHS), a composite survey which combines data from a number of ONS social 
surveys to produce a larger-scale dataset of core variables.3 The IHS includes a 
question on whether individuals in the survey have a longstanding limiting health 
condition or illness. However, the IHS core variables are not available on the 
standard release LCF dataset. Neither dataset has specific information on pregnancy 
(although the FRS has data on receipt of the Health in Pregnancy grant), and 
maternity information is only available by inference from the fact that child ages are 
recorded in years, so it is possible to identify mothers of children under one year old 
(but not the child's age in months).  

Data on religion and sexual orientation are collected in the FRS and on the LCF as 
part of the IHS core dataset. However, these variables are not part of the standard 
release dataset supplied by the UK Data Archive to researchers in academia or other 
sectors because of concerns about data confidentiality. Researchers outside of UK 

3 The IHS currently includes the LCF and the Labour Force Survey. Full details are available from the IHS 
homepage on the Office for National Statistics website (http://www.ons.gov.uk/ons/guide-method/method-
quality/specific/social-and-welfare-methodology/integrated-household-survey/index.html) 
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Government departments can only access these variables in the FRS data via the 
UK Data Service's safe room at the UK Data Archive.4  

The variables on religion, sexual orientation and disability which are collected in the 
LCF as part of the IHS core dataset could in theory be used to analyse these 
protected characteristics using the LCF. However, in practice the ONS does not 
make the extra IHS variables available as part of the LCF dataset, even for safe 
room users, ‘because weights in the IHS are designed to be used with the whole of 
the IHS and do not allow analysis within component surveys’ (Economic and Social 
Data Service, 2014). 

Information on gender reassignment is not available in either FRS or LCF. 

2.2 | Sample size and protected characteristics 

The FRS, for the most recent available year (2011-12), contains 20,759 
households,5 whereas the LCF for 2011 contains 5,691 households.6 Hence the LCF 
sample is only around 27 per cent of the size of the FRS. A smaller sample size 
affects the reliability of the results from cumulative impact assessment. Appendix A 
provides some confidence intervals (derived via a bootstrapping procedure) for the 
main distributional results from a cumulative assessment of tax and welfare benefit 
changes using the FRS and LCF. The results show that the confidence intervals for 
the FRS results in Figure A.1 are somewhat narrower than for the LCF results in 
Figure A.2; this is not surprising given the respective sample sizes. However, the 
LCF confidence intervals are still narrow enough to enable reasonably accurate 
analysis for most distributional breakdowns.  

HMT gets round the problem of the small sample size of the LCF by aggregating 
three years of LCF in its IGOTM model (most recently the 2009, 2010 and 2011 LCF 
samples) giving a total sample size of around 17,000 households. This increases the 
sample size available for LCF modelling and means that the confidence intervals for 
the IGOTM model will be comparable to those from a model running on a single year 

4 More details on data access conditions are given in DWP (2013).  
5 For 2010-11 and previous years the FRS sample was around 26,000 households but this has been reduced to 
a target of 20,000 households from 2011-12 onwards. 
6 Note that the FRS is sampled on a financial year basis whereas the LCF is sampled on a calendar year basis.  
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of FRS. The trade-off with this approach is that some of the data used are more out 
of date than for FRS modelling using a single year's data.  

The six protected characteristics which can be modelled with at least one of FRS 
and LCF, using the standard release datasets, are: 

• age; 

• disability; 

• married and civil partnership status; 

• maternity (based on having a child aged under 1); 

• race; and 

• sex. 

Table 2.2 shows the sample size (in terms of number of adults) for each of these 
groups in the 2011-12 FRS and the sample size from the 2011 LCF.  

Table 2.2 | Number of adults in protected groups in LCF and FRS 

Group LCF sample size (2011) FRS sample size 
(2011-12) 

Age (adults) 

16-24 1,258 3,122 

25-34 1,562 5,599 

35-44 1,857 6,628 

45-54 1,929 6,368 

55-64 1,758 6,114 

65-74 1,321 4,934 

75 and over  977 3,577 

Ethnic group (adults) 

White 9,717 33,257 

Mixed 102 292 

Asian 574 1,655 

Black 157 733 

Other 112 405 
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Group LCF sample size (2011) FRS sample size 
(2011-12) 

Disability 

Disabled, working age adults  n/a 5,143 

Disabled, pensioner n/a 7,630 

Disabled children n/a 1,103 

Maternity 

Number of mothers with child 
aged under 1 

185 663 

 
Table 2.2 shows that the protected characteristic where sample size is most likely to 
be a problem is ethnic group. In the FRS, the Mixed race and Other ethnic groups 
have sample sizes of less than 500 adults; in the LCF the sample size for these 
groups is only around 100. The analysis in Appendix A shows that the confidence 
intervals for distributional analysis of the cumulative impact of tax and welfare 
measures by household ethnicity are much wider in the LCF than in the FRS (see 
Figures A.5 and A.6). Maternity (defined as mothers with a child aged under 1) is 
also a relatively small sample. 

2.3 | Survey response rates 

The response rate for a survey is the percentage of households who are initially 
approached to complete the survey who actually do so. The response rate in the 
FRS for 2011-12 was just under 60 per cent, and has fallen slightly over the last 10 
years of the survey from around 70 per cent. The LCF has a consistently lower 
response rate than the FRS, perhaps reflecting the fact that the requirements for 
participating in the LCF are more onerous than the FRS; LCF respondents have to 
complete a fortnightly diary of all expenditure plus a household interview, whereas 
FRS respondents only have to complete an interview. In 2010 the response rate for 
LCF was 50 per cent; in 2011 this increased to 54 per cent.  
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2.4 | Data on economic variables 

FRS 

The FRS is generally acknowledged to be the most reliable source of survey-based 
data on income available in the UK – hence its usage in the Government's 
Households Below Average Income (HBAI) statistics and the take-up statistics 
published by the Department for Work and Pensions. Nonetheless, there are still 
some limitations with the data which can affect the reliability of micro-simulation 
modelling of tax and benefit measures using FRS data. Particularly important issues 
are as follows: 

• Under-reporting or mislabelling of benefits by recipients. Below we present 
some analysis of how estimated aggregate caseloads for benefits in the FRS and 
the LCF compare with administrative statistics.  

• Under-reporting of tax credits by recipients. Again this is examined in more 
detail below.  

• For childcare information, the time period over which the number of hours of 
weekly childcare which each family uses is measured does not always match the 
time period from which weekly payment information is taken. 

• For employment, the time period over which weekly hours of work is recorded 
does not always match the time period over which income from employment is 
recorded.  

• Not all those defined as disabled under the Disability Discrimination Act can be 
identified by the questionnaire (as explained above). This is important for 
establishing potential eligibility to disability benefits. 

The DWP carries out substantial checking of the FRS dataset to help address some 
of the problems above (e.g. mislabelling of benefits by recipients) and to assess 
whether the data seem valid.  

LCF 

The economic data in the LCF are quite extensive but are not as detailed as the FRS 
on every aspect of the benefit and tax credit system, in particular. Table 2.3 below 
shows the amount of information collected on various aspects of income in the LCF 
and FRS questionnaires. The main differences between the information available in 
the LCF and the FRS are as follows: 
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• FRS has more detailed information on hours of work than LCF; 

• FRS has more detailed information on childcare than LCF; 

• FRS information on self-employment incomes is more detailed than LCF; 

• FRS has information on disability and health status whereas LCF does not;  

• FRS has information on caring activities whereas LCF does not;  

• LCF has expenditure information whereas FRS does not; and 

• FRS has some information on assets whereas LCF does not.  

Table 2.3 | Economic variables recorded in the FRS and LCF questionnaires: 
presence/absence and level of detail  

Variable  LCF questionnaire FRS questionnaire 

Employment status Yes Yes 

Time looking for work Yes Yes 

Whether would like 
paid work 

Limited information Yes 

Absence from work Limited information Yes 

Work history Limited information Limited information 

Hours of work Some information Detailed information 

Gross income Detailed information Detailed information 

Pay in main job Some information  Detailed. More information on (e.g.) 
childcare vouchers than LCF 

Deductions from pay Yes  Yes 

Usual pay Yes Yes 

In-kind benefits (e.g. 
company cars) 

Some information Detailed information 

Bonuses and 
deductions 

Some information Detailed information 

Subsidiary jobs Information only for 2nd job Information for 2nd and 3rd jobs 

Self-employment Reasonably detailed 
information on main and 
subsidiary jobs 

Detailed information on main and 
subsidiary jobs 

NICs Yes Yes 

Odd jobs Yes Yes 
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Variable  LCF questionnaire FRS questionnaire 

Redundancy 
payments 

Yes Yes 

State benefits and tax 
credits 

Some information More detailed information than LCF 
(particularly on one-off payments, 
social fund etc). More detail on tax 
credits. 
More ‘soft checks’ at interview stage 

Private pensions Some information Detailed information 

Other income Rent, royalties, sleeping 
partner, overseas 
pensions 

Trusts, rent, royalties, sleeping partner, 
overseas pensions, help from charities  

Allowances Yes, including 
maintenance 

Maintenance and allowance questions 
asked separately. FRS also asks about 
whether household members are 
making payments to anyone else, as 
well as receiving payments 

Income tax payments Yes Yes 

Investment income Bank accounts, savings 
accounts, stocks and 
shares 

Yes: generally more detail than LCF 

Asset levels No Yes (but detailed questions only asked 
for people with £1,500-£20,000 total 
assets) 

Debt Use of credit cards, store 
cards, loans etc 

Information on whether behind with 
electricity, gas, phone and water bill 
payments, and insurance payments 
(as part of household deprivation 
questions) 

Childcare Expenditure only  Expenditure and number of hours used 

Prescriptions Expenditure only Yes 

Health difficulties No questions Reasonable level of detail (see p 26)  

Educational grants Yes Yes 

Caring in household No Detailed information on caring for other 
people in the household. Limited 
information on caring for people 
outside the household 
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Variable  LCF questionnaire FRS questionnaire 

Deprivation indicators No  Yes 

TV Licence Yes Yes 

Council Tax band Yes Yes 

Household 
expenditure on goods 
and services 

Yes No (except childcare) 

 

Overall caseloads and expenditure 

Table 2.4 below shows estimated caseload, average weekly expenditure per 
claimant and total aggregate expenditure for a selection of the most important 
benefits and tax credits from the FRS, LCF and administrative statistics. For most 
benefits and tax credits, the FRS and LCF understate the number of recipients 
compared with administrative data from a similar time period (Incapacity Benefit in 
the LCF is an exception, as the number of recipients is overstated). For most 
benefits, the average award per week is also understated in the FRS and LCF 
(except for Employment and Support Allowance in the LCF). The combined impact of 
these two differences between the survey data and the administrative data is that 
annual benefit expenditure as measured using the FRS and LCF data grossed up to 
the national level is significantly lower than the administrative statistics; for example, 
the grossed-up FRS and LCF record only around £20 billion of expenditure on tax 
credits each, compared with around £29 billion expenditure from administrative data. 

A recent report for the IFS by Cribb et al (2013) examines the reasons for the 
discrepancies between benefit and tax expenditure information in the 2011-12 HBAI 
dataset (which is the same underlying dataset as the FRS). Cribb et al observe that:  

‘in recent history, the HBAI data have been getting progressively worse at recording 
benefit and tax credit receipt, a trend that continued in 2011-12. Taking the period 
since 1999-2000 as a whole, administrative data show a cash increase in benefit and 
tax credit spending of 100%, whilst HBAI records an increase of only 81%... Overall, 
the HBAI data captured around 80% of benefit and tax credit spending in 2011-12. 
Within that aggregate figure, the general pattern that emerges is particularly poor 
recording of receipt of means-tested payments. For example, whilst HBAI picked up 
around 90% of child benefit and basic state pension spending in 2011-12, it recorded 
just 52% of pension credit spending and 64% of tax credit spending. The particularly 
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poor recording of pension credit receipt is of continuing concern, given its potential 
implications for the measurement of pensioner poverty.’ 

This suggests that the discrepancy between survey data and administrative data in 
the FRS is largely due to poor recording of means-tested benefits and tax credits in 
the FRS interview. Another possible reason could be that means-tested benefit and 
tax credit recipients in the FRS are under-sampled compared with their proportions 
in the actual population, although it might have been hoped that the grossing factors 
in FRS would correct for this problem. 

Table 2.4 | Caseload, average expenditure per claimant and aggregate expenditure 
for a selection of benefits and tax credits: FRS and LCF (weighted) compared with 
administrative data 

  FRS LCF admin data 

Income Support 

number of recipients (1000s) 1,323 1,400 1,675 

average award (£/week) £79.47 £79.43 £84.09 

annual expenditure (£bn) 5.48 5.80 7.34 

Jobseekers Allowance 

number of recipients (1000s) 1,212 1,194 1483 

average award (£/week) £64.55 £65.47 £63.94 

annual expenditure (£bn) 4.08 4.08 4.94 

Employment and Support Allowance 

number of recipients (1000s) 436 369 667 

average award (£/week) £84.28 £88.69 £86.75 

annual expenditure (£bn) 1.92 1.71 3.02 

Incapacity Benefit 

number of recipients (1000s) 886 1,022 956 

average award (£/week) £98.99 £92.37 £104.17 

annual expenditure (£bn) 4.57 4.92 5.19 
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  FRS LCF admin data 

Housing Benefit 

number of recipients (1000s) 4,256 5,035 5079 

average award (£/week) £80.17 £79.60 £87.11 

annual expenditure (£bn) 17.79 20.90 23.07 

Tax credits (CTC and WTC combined) 

number of recipients (1000s) 4,621 4,919 5,670 

average award (£/week) £83.61 £79.53 £98.77 

annual expenditure (£bn) 20.15 20.40 29.20 

 
Sources: administrative data on benefits from DWP tabulation tool (http://tabulation-
tool.dwp.gov.uk/100pc/tabtool.html), August 2011 information. Tax credit 
administrative data from HMRC tax credit statistics for 2011/12 fiscal year 
(http://www.hmrc.gov.uk/statistics/fin-main-stats/cwtc-awards.pdf). 

2.5 | Accuracy with which tax and benefit changes 
can be modelled using data 

Because of data limitations, not all of the reforms to taxes, benefits and tax credits 
over the current parliament can be modelled accurately. Table 2.5 below shows 
which of the reforms can be modelled using the FRS and LCF datasets. Appendix B 
presents a more detailed breakdown of individual reforms with an estimate of the 
total amount of the fiscal consolidation due to reduced benefits and tax credits, and 
increased taxes, which can be accurately modelled using the FRS and LCF data.  

Table 2.5 | Whether reforms can be modelled accurately using household survey 
data 

Reform Modellable using FRS Modellable using LCF 

Income tax   

Changes to rates Yes Yes 

Changes to personal 
allowance 

Yes Yes 
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Reform Modellable using FRS Modellable using LCF 

Transferable allowance Yes Yes 

National Insurance 
Contributions 

  

Employee NICs Yes Yes (slightly less detail for 
multiple jobs than FRS) 

Employer NICs Yes Yes (as above) 

Self-employed NICs Yes Yes 

Local taxes Yes (regional averages) Yes (regional averages) 

VAT No Yes 

Excise duties  No Yes 

Domestic energy No Yes 

Capital gains tax No No 

Benefit and tax credit 
uprating 

  

Change from RPI/Rossi 
to CPI 

Yes Yes 

Housing Benefit   

Limiting private sector 
HB to 4-bedroom 
house 

Yes (with full version of dataset) Yes 

Reduction in local 
reference rent from 
median to 30th 
percentile 

Yes (with full version of dataset) Yes (with full version of 
dataset) 

Changes to uprating for 
LHA 

Yes (with full version of dataset) Yes (with full version of 
dataset) 

HB reduction for extra 
rooms in social sector 

Yes (with full version) Yes 

Benefit cap Yes Yes 

Council tax benefit   

Replacement by 
localised CTS system 
and reduction in 
generosity 

Yes (with full version, in theory) Yes (with full version, in theory) 
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Reform Modellable using FRS Modellable using LCF 

Disability Living 
Allowance 

  

Replacement by 
Personal Independence 
Payment 

No No 

Tax credits   

Changes to rates and 
thresholds 

Yes Yes 

Changes to backdating 
and adjustments 

No No 

Changes to childcare 
element 

Yes Partially 

Incapacity Benefit/ 
Employment and 
Support Allowance 

  

Moving IB caseload 
onto ESA 

No No 

Child Benefit   

Freeze Yes Yes 

Withdrawal from high 
income families 

Yes Yes 

Universal Credit   

Rates, thresholds, 
disregards 

Yes Yes 

New sanctions regime See Section 5.3 See Section 5.3 

 

The headline findings from Table 2.5 are as follows: 

• Changes to direct taxes – income tax and National Insurance Contributions – 
can be modelled accurately using FRS or LCF. 

• Changes to indirect taxes – VAT and excise duties – can be modelled using the 
LCF but not the FRS because the FRS contains no data on expenditure.  

• Changes to the uprating rules for benefits and tax credits can be modelled 
accurately (to the extent that total modelled amounts of these benefits being 
received are accurate). 
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• Changes to Housing Benefit cannot be modelled accurately with the standard 
version of the FRS and LCF data available to researchers because these 
versions do not include data which is indispensable for calculating Housing 
Benefit accurately (local authority of residence, and number of bedrooms). 
Without this information, it is impossible to model these changes accurately. 

• Changes to council tax benefit/council tax support can be modelled accurately 
with the local authority data in the special versions of the datasets which can be 
accessed by researchers in a safe room at the UK Data Archive. However this 
would be a complex and time-consuming process because from 2013 each local 
authority operates its own council tax support system with its own rules. Changes 
cannot be modelled from the standard release version of the datasets.  

• Changes to disability benefits (primarily the replacement of Disability Living 
Allowance with Personal Independence Payment, and the Work Capabilities 
Assessment for new Employment and Support Allowance claimants and the 
Incapacity Benefit caseload) cannot be modelled accurately. This is because the 
disability information in FRS is not detailed enough (and in LCF, there is almost 
no disability information at all).  

• Changes to child benefit can be modelled accurately. 

• Changes to tax credits can mostly be modelled accurately (with the exception of 
the changes to disregards for falls in income and increases in income from year 
to year, and measures to reduce fraud and error in the system). 

• The key parameters of the future Universal Credit system – eligibility, rates of 
payment, income tapers, disregards etc – can be modelled. However, some of 
the more innovative features of the system that are aimed at changing behaviour 
over time (such as in-work conditionality) cannot be modelled.  

Later in the report, in Section 6.2, the options for modelling the impact of reforms, 
when accurate modelling is not possible using the information in the LCF or FRS, are 
discussed.  
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Chapter 3 | Distributional 
modelling of tax, benefit and 
tax credit measures by income 
and expenditure decile 

Distributional analysis of the impact of tax and welfare policies on net incomes 
across households, with the households broken down according to income or 
expenditure decile or quintile, is the most common type of quantitative cumulative 
impact assessment. It has featured in previous impact assessments conducted by 
HMT and the Department for Work and Pensions. The first part of this chapter looks 
at the methodology underlying this type of analysis. The second part presents 
distributional results from a cumulative impact assessment of tax and social security 
policies announced during the 2010-15 Parliament. This has been carried out using 
the IPPR/Landman Economics tax-benefit model by household and/or income decile. 
These results are compared with results from HMT’s distributional assessment which 
accompanied the 2013 Autumn Statement.  

3.1 | Methodology 

Assumptions behind distributional analysis 

The distributional analysis using the Landman Economics tax-benefit model in this 
chapter makes the following assumptions: 

• The analysis is static (operating within a single time period) and assumes no 
behavioural effects of policies. 

• The characteristics of households in the dataset(s) being used for the micro-
simulation model are taken as an accurate representation of the underlying 
population. 

• Full take-up of tax credits and means-tested benefits is assumed.  
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Obviously these assumptions are limiting in several ways. Chapter 6 examines the 
scope for relaxing them, whether this is technically possible, and how it might affect 
the results of an impact assessment. The HMT modelling used as a comparison in 
this chapter already addresses one of these assumptions by accounting for partial 
take-up of means-tested benefits (as discussed in Section 6.1).  

Choice of baseline 

Micro-simulation modelling of tax and welfare policies compares net household 
incomes in a ‘baseline’ scenario with net incomes in a ‘reform’ scenario and analyses 
the change in net incomes in the reform scenario compared with the base. The 
reform scenario used in most of the analysis in this report is the tax, benefit and tax 
credit system for the 2015/16 tax year after all reforms had been announced up to 
and including the 2013 Autumn Statement. It does not include any additional reforms 
announced in the 2014 Budget, which happened after the empirical analysis for this 
report had already been completed. Appendix B gives details of the reforms included 
in the analysis. As explained in Table 2.5 above, not all reforms to the benefit and 
tax credit systems are included in the Landman Economics modelling because data 
limitations mean that reforms cannot be modelled accurately. The HMT model 
results analysed in this chapter also include only a subset of reforms; further details 
are given in Appendix B.  

Universal Credit is left out of the main results for both Landman Economics and the 
HMT model because it will not be fully rolled out for all claimants (on current plans) 
until 2017 at the earliest, and only a small proportion of claimants will have been 
switched over to Universal Credit by April 2015. However, this chapter does present 
some additional results showing what the distributional impact would be if Universal 
Credit were fully introduced by 2015.  

The choice of baseline scenario for the model is more contentious. Landman 
Economics' default assumed baseline scenario is the tax and welfare system in 
place just before the May 2010 election (i.e. the system including any changes 
introduced in April 2010, such as the 50 per cent top rate of income tax). It includes 
parameters for taxes, benefits and tax credits uprated using the uprating systems in 
place in April 2010 (the Retail Price Index (RPI) for tax thresholds, tax credits and 
non-means-tested benefits, and the Rossi index for means-tested benefits). The 
justification for using this baseline is that it represents a 'policy-neutral' 
counterfactual, i.e. what would happen by 2015 if no additional policies were 
announced during the 2010-15 Parliament. An alternative option would be to use the 
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changes announced by the Labour Government in Budgets prior to and including 
March 2010 which were scheduled to be introduced in 2011/12 and subsequent tax 
years (for example, an increase in National Insurance Contributions). The problem 
with this approach is that it is likely that if Labour had won the 2010 election it would 
have announced further tax and social security policy changes after the election, and 
hence a baseline scenario including just the pre-announced changes is, by its very 
nature, partial.  

A third consideration is how to treat policies implemented before May 2010 which 
were explicitly specified as temporary measures by the Labour Government. An 
example of this is an increase in tax credits in 2010/11 despite the fact that the 
September RPI figure used to calculate the relevant increase was negative, meaning 
that no increase would have been awarded under default uprating rules. The Institute 
for Fiscal Studies uses the January 2010 tax and welfare system as its baseline for 
changes in the 2010-15 Parliament for this reason. Finally there is the issue that 
some changes to tax and social security rates would have been necessary over the 
2010-15 Parliament due to the need to reduce the substantial structural fiscal deficit 
which emerged in 2008-09. Appendix C addresses these issues by looking at what 
the main distributional results from the Landman Economics model look like if April 
2007 is used as the baseline rather than April 2010.  

3.2 | Distributional impacts by household income decile 

Probably the most commonly used measure of distributional impacts is household 
income decile. The decile breakdown divides households into 10 equally sized 
groups according to equivalised household income and arranges them from poorest 
to richest.7 The measure of income used to allocate households in the Landman 
Economics model is modelled income in the base system.8 Changes in income 

7 Equivalisation is a process which adjusts household incomes to take account of household size, the rationale 
being that households with more adult(s) and/or children need greater incomes to attain the same standard of 
living as smaller households. This report uses the OECD equivalence scales as described in Anyaegbu (2010).  
8 Alternatively, households can be allocated to deciles based on equivalised income in the DWP's official HBAI 
incomes series. HBAI income differs from modelled income for some households largely because the Landman 
model assumes 100% take-up of means tested benefits. However, the pattern of distributional results does not 
differ greatly under either income decile definition.  
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arising from policies can be expressed in cash terms (changes in income on a 
weekly or annual basis) or as a percentage of income in the base system.  

HMT's distributional analysis which was published at the time of the 2013 Autumn 
Statement (HMT, 2013c) includes analysis by household income decile using the 
Living Costs and Food (LCF) Survey. Figure 3.1 below shows the modelled 
cumulative impact of tax, benefit and tax credit measures over the 2010-15 
Parliament (excluding Universal Credit, which will be discussed separately later in 
the chapter). 

Figure 3.1 | HMT results for cumulative impact of modelled tax, tax credit and benefit 
changes in 2014-15 in cash terms (£ per year), in 2014-15 prices, by household 
income decile 

 

Source: HMT (2013c).
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Figure 3.2 | HMT results for cumulative impact of modelled tax, tax credit and benefit 
changes in 2014-15 as a percentage of net income, by income distribution 

 

Source: HMT (2013c). 

HMT's results for Figures 3.1 and 3.2 show a negative impact of changes to tax 
credits and benefits and indirect taxes over each of the income deciles, but a positive 
impact of changes to direct taxation. For the 1st to 3rd decile the impact of the 
combined measures is negative overall, whereas for the 4th decile it is approximately 
neutral. For the 5th to 9th deciles the overall impact is positive. The top decile 
experiences the largest fall in net incomes, both in cash terms and a percentage of 
net income. 

Figures 3.3 and 3.4 present the equivalent analysis from the Landman Economics 
tax-benefit model, again using the LCF.  
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Figure 3.3 | Landman Economics results for cumulative impact of modelled tax, tax 
credit and benefit changes in 2015-16 in cash terms (£ per year), in 2013-14 prices, 
by income distribution: Living Costs and Food Survey 

 

Figure 3.4 | Landman Economics results for cumulative impact of modelled tax, tax 
credit and benefit changes in 2015-16 as a percentage of net income, in 2013-14 
prices, by income distribution: Living Costs and Food Survey 
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The Landman Economics analysis differs from the HMT analysis in two main 
respects. Firstly, the negative impact of changes to benefits and tax credits is much 
greater in the Landman Economics analysis than the HMT analysis. Secondly, the 
impact of changes to indirect taxation is greater. Taken together, the result of these 
differences is that the overall 'shape' of the Landman Economics distributional 
analysis in cash terms is similar to the HMT analysis, but the average impact is much 
more negative; all 10 deciles are losing in cash terms by between £600 and £1,000 
per year on average (except for the top decile where losses are much greater, 
averaging around £2,300 per year). As shown in Figure 3.4, expressed as a 
percentage of net income, the Landman Economics analysis suggests that the tax, 
benefit and tax credit changes are regressive from the bottom decile up to the 7th 
decile, with losses as a percentage of net income being larger the lower down the 
distribution one goes. Above the 8th decile losses increase as a percentage of net 
income, so that the top decile is losing around 3.5 per cent of net income from the 
changes on average. However this is still only half as much as the bottom decile, 
which loses over 7 per cent of net income from the changes.  

While the Landman Economics model is capable of running direct and indirect tax 
analysis using the LCF, the standard method of analysis used for distributional 
analysis by Landman Economics (as well as other independent modellers such as 
the Institute for Fiscal Studies) is to combine analysis of direct tax and social security 
changes using the Family Resources Survey (FRS) with analysis of indirect tax 
changes using the LCF. As discussed in Chapter 2, FRS has three main advantages 
over LCF for modelling purposes. Firstly, the sample size is a lot larger (although 
HMT compensate for this in their LCF modelling by using three consecutive years of 
LCF data combined). This means that the results from FRS are more accurate 
(Appendix A contains some calculations of confidence intervals for distributional 
analysis using the 2010-11 FRS compared to the 2011 LCF). Secondly, FRS has 
more detail on benefit and tax credit receipt and on some of the population 
characteristics useful for modelling receipt (such as disability). Finally, analysis of net 
household incomes in the FRS shows that the FRS household income distribution is 
more representative of the UK population at the top end of the distribution than the 
LCF (even after correcting for weighting).9  

9 Calculations using the Landman Economics tax-benefit model suggest that average modelled equivalised 
household disposable income in the top income decile under the baseline tax-benefit scenario using the 2010-11 
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Figures 3.5 and 3.6 show the distributional impacts from the Landman Economics 
model in cash terms and as a percentage of net income, respectively, using a 
combined FRS/LCF analysis. Most of the distributional analyses presented in the rest 
of this report use the combined FRS/LCF methodology, except where explicitly 
indicated otherwise. The pattern of the results obtained by combining the FRS and 
LCF looks very similar to the results from the analysis based solely on the LCF 
presented in Figures 3.3 and 3.4. The main difference is that the overall negative 
impact for the top decile in percentage terms using FRS for direct taxes is smaller 
than when using LCF. This is because modelled net household incomes in the top 
decile are smaller in the LCF sample than in the FRS sample. This appears to be a 
result of under sampling of high-income households in the LCF which is not 
(sufficiently) corrected for by the LCF weighting factors (see footnote 9 on the 
previous page). 

Figure 3.5 | Landman Economics results for cumulative impact in 2015-16 in cash 
terms: direct tax and welfare measures modelled using FRS, indirect tax measures 
modelled using LCF 

 

FRS data, at December 2013 price levels, is around £78,000 in the FRS. The equivalent figure for the top income 
decile LCF is around £61,000. For other deciles, average modelled equivalised household incomes in the FRS 
and LCF are much closer; for example at the 5th decile modelled average income is around £27,000 in both 
surveys.  
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Figure 3.6 | Landman Economics results for cumulative impact in 2015-16 as a 
percentage of net income: direct tax and welfare measures modelled using FRS, 
indirect tax measures modelled using LCF 

 

Explaining the differences between the HMT and Landman Economics results 

It is instructive to explore in some detail the reasons for the differences between the 
results of HMT and Landman Economics’ distributional analysis. There are four main 
reasons for the differences: 

• Differences in the set of reforms modelled. HMT does not include all benefit 
and tax credit changes, in particular in its decile modelling, but only those it feels 
can be modelled accurately using the LCF data, whereas Landman Economics 
models a wider set of changes – including, for example, the localisation of 
Council Tax Benefit from April 2013 onwards. Appendix B gives a complete 
breakdown of which reforms are included in the HMT decile modelling compared 
with the Landman Economics modelling.10 

10 It should be noted that HMT includes a wider range of tax and welfare changes in its modelling of the effects of 
tax, benefit and tax credit policies by income quintile, which it presents alongside the impacts of changes in 
spending on other public services (for example, in Charts 2.H and 2.I in the HMT, 2013c). The HMT quintile 
charts are discussed further in Chapter 7.  
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• The HMT analysis corrects for non-take-up of means-tested benefits and tax 
credits which tends to reduce the impact of the modelled changes. By contrast, 
Landman Economics modelling does not currently correct for take-up (although it 
is planned to introduce this functionality in the near future). This issue is 
discussed further in Section 6.1 below. 

• Landman Economics 'scales up' the modelled impact of changes to indirect 
taxation so that the overall revenue raised is in line with HMT estimates of the 
total yield from these changes. This is important because the LCF significantly 
under-reports total expenditure compared with the national accounts, particularly 
with respect to excisable goods like alcohol and tobacco. Although some 
components of indirect taxation have seen real-terms falls in the tax burden over 
the 2010-15 Parliament (for example, fuel duty), overall the indirect tax burden 
has increased (largely due to the VAT increase in 2011). The issue of scaling up 
the distributional results from tax-benefit models to make the results correspond 
better to aggregate estimates of the impacts on the public finances is discussed 
further in Section 6.3. 

• Landman Economics includes all measures up to 2015-16 whereas HMT only 
includes measures up to 2014-15. This matters in (for example) benefit and tax 
credit up-rating where the Landman Economics analysis includes an additional 
year of 1 per cent uprating, and hence shows a larger negative impact of changes 
to benefits and tax credits in real terms.  

The combined impact of all four of these differences is that HMT's assessment of 
the cumulative impact of tax and welfare reforms understates the negative impact of 
the indirect tax and welfare reforms in particular compared to Landman Economics. 
The result of this is that HMT shows a positive net impact of the reforms for deciles 
in the middle of the income distribution whereas Landman Economics shows a 
negative impact. 

Chapters 6 and 8, and the conclusions in Chapter 9, contain further discussion of the 
implications of these differences and suggested best practice for future cumulative 
impact assessments.  
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3.3 | Distributional effects by household expenditure decile 

In its distributional analysis after each Budget and Autumn Statement, HMT also 
presents analysis of cumulative impact using deciles of household expenditure rather 
than household income. The rationale for using this classification is, as HMT 
explains in its 2013 Budget distributional analysis document, that: 

‘This approach [of grouping households by household income] can be 
complemented by grouping by household expenditure. Analysis on this basis is 
useful as some households in the lower income deciles – typically those containing 
students, self-employed or unemployed individuals – have low incomes only 
temporarily. During periods of temporarily low income, such households may 
maintain their standard of living by funding their expenditure from savings or 
borrowings, smoothing their lifetime consumption. A household’s expenditure may 
therefore be a better indicator of its standard of living’ (HMT 2013a, para 1.8). 

The arguments presented by HMT for using expenditure decile analysis alongside 
income decile analysis are certainly valid, although a counter-argument in favour of 
focusing more on the income decile analysis would be that borrowing by some low-
income households may be unsustainable (for example, if funded by high-interest-
rate payday loans) and hence income may give a better measure of medium-to-long-
term living standards than expenditure for some households. On the other hand, 
there are problems with using both the income measures in FRS and LCF as long-
term indicators of living standards because much of the information on incomes is 
taken from short periods of either one week or one month (see Appendix D for more 
details). The expenditure measure for LCF is partially based on fortnightly 
expenditure diaries, but the diary information is supplemented by interview questions 
about longer-term spending on some of the key elements of household budgets for 
many households (for example, utility bills, fuel and motoring costs and housing 
costs such as rent or mortgage payments). Hence both the income and expenditure 
measures are likely to exhibit considerable short-term volatility. The most balanced 
conclusion to draw from this brief comparison of income and expenditure data is that 
both income and expenditure decile analyses have a useful role to play in 
distributional analysis.  

Figures 3.7 and 3.8 present the results from the Landman Economics model for 
cumulative impact using expenditure deciles rather than income deciles. This 
analysis has to be carried out solely using the LCF because the FRS does not 
contain any expenditure information.  
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Figure 3.7 | Landman Economics results for cumulative impact in 2015-16 in cash 
terms by expenditure distribution 

 

Figure 3.8 | Landman Economics results for cumulative impact in 2015-16 as a 
percentage of net income by expenditure distribution 
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The pattern of cumulative net losses in cash terms by expenditure decile shown in 
Figure 3.7 is reasonably similar to the pattern of losses by income decile shown in 
Figure 3.3, although the cash losses are somewhat smaller for the lowest 
expenditure deciles than for the lowest income deciles. Meanwhile, the pattern of 
percentage losses in Figure 3.8 shows slightly smaller losses in percentage terms at 
the bottom end and slightly larger losses in percentage terms at the top end, making 
for more of an ‘inverted U’ shape picture.  

3.4 | The impact of Universal Credit 

None of the analyses shown so far in this report include the impact of Universal 
Credit, which is scheduled to replace tax credits and most means-tested benefits for 
working age families by 2017. Because Universal Credit will only have been 
introduced for a small number of families by the end of the 2010-15 Parliament, 
Landman Economics does not include Universal Credit in its standard analysis of 
cumulative distributional impacts up to 2015. However, it is certainly possible to 
model the impact of Universal Credit as if it were in place by 2015. Figure 3.9 
presents an analysis of the distributional impact of Universal Credit relative to a 
scenario in which all the other tax and welfare reforms made during the 2010-15 
Parliament are in place except for Universal Credit. Figure 3.10 combines these 
results with the results from Figure 3.6 to show the additional impact of Universal 
Credit compared to all other tax and welfare reforms, relative to a base scenario of 
the uprated April 2010 tax system as before. The analysis assumes no transitional 
protection for households who are losing from Universal Credit compared to the old 
system, and also assumes 100 per cent take-up of the pre-Universal Credit system 
and Universal Credit. (Modelling take-up of Universal Credit is discussed in more 
detail in Section 6.2 of this report, while transitional protection and the issues it raises 
for cumulative impact assessment are discussed in more detail in Section 6.4.) 

 
 
 
 
Equality and Human Rights Commission  33 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 3 
 
 
 
 

Figure 3.9 | Additional impact of Universal Credit as a percentage of net income 
relative to a scenario in which all other 2010-15 tax and welfare reforms have been 
implemented 

 

Figure 3.9 shows that Universal Credit has a negative impact in every decile of the 
income distribution, with average losses of between 1 and 2 per cent in the lowest 
decile and the 3rd to 6th decile, and smaller losses elsewhere in the distribution. This 
is a more negative pattern than the analysis by the DWP shown as Chart 2.G in the 
HMT Autumn Statement distributional analysis document (HMT, 2013c). The 
difference between the Landman Economics and the DWP results is due to the fact 
that the Landman Economics analysis assumes full take-up of Universal Credit as 
well as the previous tax and benefit system it replaces, whereas DWP assumes 
incomplete take-up of both systems, but that take-up of Universal Credit will be 
higher than under the old system. This results in the distributional effect of Universal 
Credit being significantly more positive under the DWP assumptions. The take-up 
impact of Universal Credit is discussed in more detail in Section 6.  
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Figure 3.10 shows that when Universal Credit is combined with the impact of the 
previous tax and welfare reforms over the 2010-15 parliament, the regressive nature 
of the overall package of reforms is (slightly) increased. In particular, the lowest 
decile loses an average of around 10 per cent from the reforms when Universal 
Credit is included.  

Figure 3.10 | Cumulative impact of tax and welfare reforms including Universal 
Credit, 2015, as percentage of net income 
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Chapter 4 | Distributional 
modelling of tax and social 
security measures by other 
characteristics 

Because the Living Costs and Food Survey (LCF) and the Family Resources Survey 
(FRS) contain data on other protected characteristics such as ethnicity and family 
type (as discussed in Chapter 2 earlier), it is possible to produce distributional 
analyses for these protected characteristics in addition to the income and 
expenditure decile analyses shown in Chapter 3. The results presented in this 
chapter use the FRS to analyse changes in direct tax and social security measures 
and the LCF to analyse changes in indirect taxes. The chapter also discusses the 
possibility of producing '2-way' distributional results by combining analyses for 
protected characteristics with an income or expenditure decile breakdown, or other 
protected characteristics.  

4.1 | Analysis by family type 

A fairly standard distributional breakdown is by family type, with households broken 
down into seven family types:  

1. single adults with no children; 
2. lone parents;  
3. couples with no children; 
4. couples with children; 
5. single pensioners; 

Continued… 
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6. couple pensioners; 
7. multiple benefit units.11  

Figures 4.1 and 4.2 show the distributional impact of tax and social security changes 
(excluding Universal Credit) between 2010 and 2015 by family type, in cash terms 
and as a proportion of net income respectively.  

Figure 4.1 | Distributional impact of tax, benefit and tax credit changes, 2010-15, in 
cash terms by family type 

 

11 As the analyses presented in this chapter are at household level and the FRS and LCF definition of 'household' 
consists of all adults and children sampled at a particular address, it is possible for a household to contain 
multiple families or ‘benefit units’ to use the technical definition of the term in the data. (A benefit unit is an adult 
single person or couple plus any dependent children under 16 years of age (or under 19 years of age if in full-
time education)). For this reason, the distributional breakdown contains a category for 'multiple benefit unit' where 
a sampled address consists of multiple families. Multiple benefit unit households comprised around 14 per cent of 
the FRS sample for 2010-11. 
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Figure 4.2 | Distributional impact of tax, benefit and tax credit changes, 2010-15, as 
percentage of net income by family type 

 

Figure 4.1 shows that the cash impact of the tax and social security changes 
between 2010 and 2015 is greatest for lone parents, couples with children and 
multiple benefit units. This pattern is largely driven by reductions in benefit and tax 
credit receipts for these groups, which is partly a consequence of the fact that most 
children in the survey datasets are located in these three groups and a substantial 
proportion of benefit and tax credit expenditure for working age families comprises 
transfer payments for children. Therefore, reductions in these transfer payments hit 
these family types hardest. As a percentage of income, it is lone parents who lose 
out the most of any group, partly because lone parent households have relatively low 
net incomes on average compared with couples with children and multiple benefit 
unit households. Couples with children and single pensioners experience the next 
largest falls in net incomes in percentage terms.  

At first glance the result for single pensioners seems surprising as the value of the 
Basic State Pension has been protected relative to other benefits by the 'triple lock' 
mechanism whereby the pension increases by the maximum of the Consumer Price 
Index (CPI), average earnings or 2.5 per cent each year. However, the value of the 
state pension in 2015 is still forecast to be slightly lower under the 'triple lock' than it 
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would have been under the old RPI uprating system because RPI inflation was 
higher than any three of the triple lock conditions in some of the years between 2011 
and 2015. Furthermore, many pensioners have been hit by the CPI uprating of other 
benefits such as Attendance Allowance. Thirdly, pensioners are less likely to benefit 
from the increase in the income tax personal allowance (the largest direct tax cut 
enacted by the Coalition Government) because the personal allowances for people 
aged over 65 were already above the level to which the personal allowance for 
under-65s has been raised (at least up to the 2014-15 tax year), and in 2012 the 
higher personal allowances for over-65s were frozen in real terms as a prelude to 
phasing them out.  

Appendix E shows the impact of Universal Credit by family type as a percentage of 
net income. Couples with children are the only group to see (slight) gains from 
Universal Credit on average. For single pensioners Universal Credit is approximately 
neutral in its average impact. Couples without children lose out slightly, while lone 
parents and multiple benefit units lose an average of approximately 1 per cent of net 
income. The biggest losers are single people with no children and couple 
pensioners, who lose around 2 per cent of net income on average. The average loss 
for couple pensioners is due to a particular feature of Universal Credit whereby 
couples where one adult is a pensioner and one is a non-pensioner can claim 
Pension Credit under the current system, but will be transferred to Universal Credit 
under the new system. As Pension Credit is more generous than Universal Credit in 
most cases, this group loses out from Universal Credit on average.  

Figures 4.3 and 4.4 contain an analysis of couples broken down into couples that are 
married or civil partners, and cohabitees (couples that are neither married nor civil 
partners), for the couple household types only (pensioners, working age couples 
without children, and working age couples with children). The analysis suggests that 
on average, cohabitees do slightly better out of the tax and social security changes 
in cash terms than married couples and civil partners do. This is interesting, as the 
one tax reform which is specifically targeted at married couples and civil partners – 
the introduction of transferable tax allowances in 2015/16 – does not benefit 
cohabitees and so, other things being equal, we would expect to see a slightly bigger 
average gain for married couples and civil partners. In reality, other things are not 
equal, and the difference between the outcomes for working age cohabitees and 
married couples and civil partners is explained by two factors: 
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• cohabiting couples have lower numbers of children on average than married 
couples and civil partners, meaning that the changes to benefits and tax credits 
do not affect them as much;12 

• cohabitee couples are less likely to have very high incomes than married couples 
and civil partners (and are therefore less likely to be hit hard by the tax increases 
at the top of the income distribution).13 

Figure 4.3 | Distributional impact of tax, benefit and tax credit changes, 2010-15, in 
cash terms for couples by marital/civil partnership status 

 

12 Analysis of the 2010-11 FRS by Landman Economics shows that working-age married couples and civil 
partners, taken together, had an average of 0.96 children per family whereas cohabiting couples averaged 0.66 
children per family.  
13 Analysis of the 2010-11 FRS by Landman Economics shows that around 16 per cent of working age married 
and civil partner couples (taken as one group) had gross incomes of over £75,000 per year whereas only 8 per 
cent of cohabitee couples were in this category.  
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Figure 4.4 | Distributional impact of tax, benefit and tax credit changes, 2010-15, as 
percentage of net income for couples by marital/civil partnership status 

 

4.2 | Analysis by age of head of household respondent 

To analyse the impact of tax and social security reforms by age it is necessary to 
group households according to age. For single adult households this is 
straightforward as we just use the age of the adult.14 For households containing 
multiple adults, a decision has to be made about how to group the household into 

14 It is of course also possible to analyse reforms according to age of children in the household. For example, 
Reed (2012) contains breakdowns of the distributional effect of tax and welfare reforms announced between 
2010 and 2012 by age of youngest child. A recent report by Save the Children contains a similar analysis for all 
announced reforms between 2010 and 2014 using the Landman Economics model (see Kothari et al 2014, 
Figure 11). 
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age bands. In this case the age of the household respondent person (HRP) is 
used.15  

Figures 4.5 and 4.6 present the distributional impact of tax and social security 
changes by age of HRP, in seven age bands: 16-24, 25-34, 35-44, 45-54, 55-64, 65-
74 and 75 and over.  

Figure 4.5 | Distributional impact of tax, benefit and tax credit changes, 2010-15, in 
cash terms by age of household respondent 

 

15 The household respondent person is defined as follows: he or she will be either: (a) the sole householder (i.e. 
the person in whose name the accommodation is owned or rented); or (b) if there are two or more householders, 
the one with the highest personal income from all sources; or (c) if two or more householders have the same 
income, the eldest. See UK Data Service (2013), p.17. 
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Figure 4.6 | Distributional impact of tax, benefit and tax credit changes, 2010-15, as 
percentage of net income by age of household respondent 

 

Figure 4.6 shows that the tax and social security changes between 2010 and 2015 
have the largest cash impact on households with HRPs aged between 35 and 54 on 
average, closely followed by those with HRPs aged 55 to 64. Younger and older 
households both lose less on average. Partly this is because younger households 
gain more on average from direct tax cuts but they also lose slightly less in benefits 
and tax credits than the households with HRPs in the 35-64 age brackets do. 
Households with HRPs aged 65 and over lose less in benefits and tax credits than 
the other households (largely because of the relatively generous treatment of the 
State Pension and Pension Credit in the reforms) but also gain less from cuts to 
direct taxes than the other groups (largely because the increase in the personal 
allowance does not help most people in these older households).  

Figure 4.6 shows that as a proportion of net incomes, total losses are approximately 
even across age groups on average (with losses averaging between 2.5 and 4 per 
cent for all groups).  

Analysis of the impact of Universal Credit by age group (presented in Appendix E) 
shows that households with HRPs aged 25 to 34 gain on average, while other age 
groups lose on average. The biggest losses (at around 2.5 per cent of net income on 
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average) are for households aged 55-64, mainly due to the change to eligibility 
conditions for couples where one adult is a pensioner and the other is not (discussed 
in more detail earlier). Households with HRP aged under 25 also lose out (by just 
under 2 per cent on average), due mainly to simplifications in the adult rates of 
Universal Credit for young families compared to the Income Support rules which 
result in some families with children, where the parents are under 25, getting less 
under Universal Credit than under the old system.  

4.3 | Analysis by ethnicity 

To analyse impacts by ethnicity at the household level, a decision needs to be made 
about how to allocate households where the people in the household are from 
different ethnic groups. Neither the FRS nor the LCF contain information on ethnic 
group for children in the household – only adults – and so the ethnic classifications in 
this section refer to adults only. The allocation scheme used was as follows: 

• Where all the adults in a household are from a particular category (defined as 
White; Black; Asian; Mixed race or Other) the household was allocated to that 
category.  

• Where the adults in a household are from different categories the household was 
allocated to the 'Mixed' category. 

Figure 4.7 shows the cumulative distributional impact of tax and social security 
changes in cash terms, while Figure 4.8 shows the average impact for each group as 
a percentage of net income.  
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Figure 4.7 | Distributional impact of tax, benefit and tax credit changes, 2010-15, in 
cash terms by household ethnicity 

 

Figure 4.8 | Distributional impact of tax, benefit and tax credit changes, 2010-15, as 
percentage of net income by household ethnicity 
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Figure 4.7 shows that the cumulative impact of tax and social security policies in 
cash terms is largest for Asian and Mixed ethnicity households who lose over £1,500 
on average. There is not a substantial difference between ethnic groups in terms of 
the overall impact of tax and social security policies in cash terms. Losses for Black 
and White households are slightly lower at around £1,200 to £1,300 on average.  

The pattern of losses in percentage terms in Figure 4.8 is slightly different, with Black 
households losing out by slightly more than White households, Mixed-ethnicity 
households or households of other ethnicities; this is because Black households 
have lower average net incomes in the base scenario.  

Analysis of the impact of Universal Credit in Appendix E shows that Universal Credit 
has a negative impact on average for White households and households of ethnicities 
other than Black, Asian and White, an impact of approximately zero on average for 
Black and Mixed households, and a slight positive impact for Asian households.  

4.4 | Analysis by disability status 

Figures 4.9 and 4.10 present analyses of the distributional effects of tax and social 
security measures between 2010 and 2015 on households according to disability 
status. A 'disabled household' for these purposes is defined as a household with at 
least one adult reporting a disability under the FRS variable ADDDA (in the adult 
record) or a child reported as disabled under the FRS variable CHDDA (in the child 
record). As explained in Chapter 2, this definition is closest to the definition which the 
Equality and Human Rights Commission (EHRC) uses.  

Based on these disability variables, households are divided into four groups: 

1. households with no disabled adults or children; 
2. households with one or more disabled adults but no disabled children; 
3. households with one or more disabled children but no disabled adults; and 
4. households with one or more disabled adults and one or more disabled children.  

Figure 4.9 presents the distributional impacts in cash terms by household disability 
status whereas Figure 4.10 presents the impacts as a percentage of household 
income. Note that these results include only direct tax and welfare measures 
because the LCF does not contain sufficient information on disability status to be 
able to identify disabled households and so the impact of indirect taxes by disability 
status cannot be analysed here.  
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Figure 4.9 | Distributional impact of direct tax, benefit and tax credit changes, 2010-
15, in cash terms by household disability status 

 

Figure 4.10 | Distributional impact of direct tax, benefit and tax credit changes, 2010-
15, as percentage of net income by household disability status 
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Figure 4.9 shows that households with disabled children lose out by more in cash 
terms than households with disabled adults, with households with disabled children 
and adults losing out by more than either group – around £1,500 per household per 
year on average. Households with disabled adults (but not disabled children) lose 
out by slightly more than households with neither disabled children nor disabled 
adults but the difference is not huge. Expressed as a percentage of net income in 
Figure 4.10, the overall negative impact of the direct tax and social security changes 
is proportionately bigger for households with disabled adults and/or children than it is 
for non-disabled households because the average income of households with 
disabled adults and children is lower on average.  

Analysis of the distributional impact of Universal Credit on disabled households 
(detailed in Appendix E) suggested that the average impact is slightly negative for 
households with disabled children (average losses of around 0.7 per cent), with 
bigger losses for households with disabled adults (average losses of just over 1.5 
per cent). While the most severely disabled people get more support under Universal 
Credit than under the tax credit system, many people with less severe disabilities get 
less support under Universal Credit than under the old system.16 Households with 
disabled adults and children experience larger losses than any other group (at 
around 4 per cent of net income on average). For households with no disabled adults 
or children the impact of Universal Credit is approximately neutral.  

4.5 | ‘Two-way’ analysis 

The previous distributional breakdowns looked at in this chapter have all been ‘one-
way’ breakdowns using just one characteristic as a time. It is also possible to do 
‘two-way’ breakdowns using two characteristics at once. An obvious application of 
this technique is to look at the impacts by household income or expenditure decile 
across other characteristics. In this section we look first at the impacts by household 
income decile across family type, and then at the impacts by income decile across 
disability status. 

16 Citizens' Advice (2012) has detailed the changes to support for disabled people under Universal Credit.  
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Analysis by income decile and family type 

Figure 4.11 shows the combined cash impact of tax and social security reforms by 
family type across income deciles. Because there are six different family types 
(omitting multiple benefit units from the graph for simplicity), the figure shows 
combined impacts corresponding to the total impact measure in each of the previous 
diagrams, and using lines rather than columns to make the results easier to read.  

Figure 4.11 | Combined impact of tax and welfare reforms in cash terms by 
household income according to family type 
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Figure 4.12 | Combined impact of tax and welfare reforms as percentage of net 
household income according to family type 

 

Figure 4.11 shows quite different patterns in cash terms across the income 
distribution by family type for the overall effects of the reforms. For couples with 
children, those in the 9th and top deciles are losing the most, followed by the lowest 
deciles. For couples without children the pattern is similar but average losses are 
nowhere near as large as for couples with children. Lone parents lose more in cash 
terms the further up the income distribution they are until the top decile, which loses 
less than the 6th to 9th deciles. For single people without children, single pensioners 
and couple pensioners, the losses are relatively flat over most of the distribution, 
increasing at the very top.  

Figure 4.12 shows that in percentage terms the losses at the bottom of the 
distribution are worst for working age couples with children, followed by couples 
without children. Couple pensioners have the smallest percentage losses at the 
bottom of the distribution. Towards the top of the distribution, couples without 
children see the smallest losses (except for the top decile where lone parents are the 
least affected). However, it is important to note that the results for lone parents 
towards the top of the income distribution are based on very small sample sizes and 
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therefore are not as reliable as we would like but are a result of the fact that only a 
few lone parents are this far up the distribution.17 

Figures 4.13 and 4.14 present a similar analysis but for disability status by net 
household income.  

Figure 4.13 | Combined impact of tax and welfare reforms in cash terms according 
to disability status 

 

17 For this reason, a recent analysis for the Office of the Children’s Commissioner for England of the 
impact of tax and welfare reforms over the 2010-15 Parliament for lone parents by income decile 
combines lone parents in deciles 8 to 10 into a single category to produce a more reasonable sample 
size (see Reed et al, 2013, for more details).  
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Figure 4.14 | Combined impact of tax and welfare reforms as percentage of net 
household income according to disability status 

 

Figure 4.13 shows a striking difference between the overall distributional impact of 
the reforms on disabled and non-disabled households in the middle to upper reaches 
of the income distribution. Households with no disabled adults or disabled children in 
the 7th and 8th deciles actually gain slightly from the reform package, whereas 
households with disabled adults or children (or both) lose out. At the bottom of the 
distribution, households with no disabled people, or with disabled adults, do not lose 
as much on average as households with disabled children, or both disabled adults 
and children. In percentage terms the distributional effects are fairly regressive 
across all four groups, with households with disabled adults and children doing worst 
of all up to the top decile. As with the earlier analysis of lone parents, there are not 
many households with disabled adults and children in the top income decile and so 
the results for that part of the distribution are subject to a wide margin of error.  

Overall it is clear that two-way breakdowns offer a great deal of versatility and the 
potential for a deeper level of insight into distributional patterns in the data than one-
way breakdowns. The trade-off is that the sample sizes of many of the 'cells' created 
by cutting the data two ways are much smaller than for a one-way breakdown. By 
way of example, Appendix A shows the bootstrapped confidence intervals for the 
analysis of disability status by income groups presented in Figure 4.13 and finds that 
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the confidence intervals for families with disabled adults in the higher deciles are 
particularly wide because there are relatively few families with one or more disabled 
adults with high household incomes. This problem becomes exponentially worse for 
higher-order breakdowns; for example a breakdown by income decile, disability and 
ethnic group would produce many combinations of those three variables where the 
number of observed households in the FRS was simply too small for any kind of 
reliable analysis to be undertaken.18

18 In general, a cell with less than 30 observations from FRS or LCF households is considered too 
small for reliable distributional analysis.  
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Chapter 5 | The incidence of tax 
and social security measures 
within the household 

The analysis of cumulative effects of tax and welfare policies in this report has so far 
focused on the impact of changes at the household level. Under certain 
assumptions, it is possible to go beyond this and look at the impact of changes within 
the household. The first section in this chapter looks at the implications of doing 
cumulative impact assessment by benefit unit within the household. The second 
section looks at the more contentious issue of estimating individual impacts within 
couple families. 

5.1 | Analysing distributional impacts by family unit 

The only difference between doing distributional analysis at the household level and 
distributional analysis at the family (or 'benefit unit' level to use the Family Resources 
Survey (FRS) terminology) is that households which were assigned to the 'multiple 
benefit unit' category in Chapters 3 and 4 are split into constituent families here. This 
presents a few complications for modelling purposes, as follows:  

• Because Living Costs and Food Survey (LCF) expenditure information is normally 
used at the household rather than the individual or family level, indirect taxes can 
only be modelled reliably at the family level for households consisting of only one 
benefit unit. (All the results presented in this section omit indirect taxes for 
simplicity.) 

• Benefits and taxes where information is only included at the household level in 
the FRS and LCF dataset have either to be assigned to the primary benefit unit, 
or divided up among multiple benefit units (perhaps according to family size). 
These benefits and taxes comprise Housing Benefit, Council Tax and Council Tax 
Benefit.  
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Figure 5.1 demonstrates this approach by showing the distributional impact of direct 
tax, benefit and tax credit changes as a percentage of family (rather than household) 
net income by presence of disabled adult(s) and/or disabled children in the family. 
This is similar to the analysis presented in Figure 4.10, except that here, the 
breakdown is according to whether each family has a disabled adult or disabled child 
within it, rather than within the household. So, for example, a household comprising 
a disabled adult living with his or her (non-disabled) parents would be assigned to 
the ‘disabled adult household’ category in Figure 4.10, but in Figure 5.1 the 
household would be split into two families: a single disabled adult and those in a 
non-disabled couple. The results from Figure 5.1 look similar to Figure 4.10 except 
for the disabled adult(s) category, where the average percentage losses are much 
larger in Figure 5.1. This reflects the fact that a significant proportion of disabled 
adults live in multiple benefit unit households, often because they are being cared for 
by parents, siblings or other relatives.  

Figure 5.1 | Distributional impact of direct tax, benefit and tax credit changes, 2010-
15, as percentage of family net income by family disability status 

 

Figure 5.2 presents a family-level distributional analysis according to the average 
age of adults in the family. This shows similar patterns to Figure 4.6 (which was the 
equivalent household-level analysis) except for the 65-74 and 75+ age groups, 
 
 
 
 
Equality and Human Rights Commission  55 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 5 
 
 
 
 

where the average impact of direct tax changes is less positive in the family-level 
analysis than in the household-level analysis; indeed, for the over-75 age group the 
impact of direct tax changes is negative. This reflects the fact that changes in the 
income tax personal allowance between 2010 and 2015 have a positive impact for 
adults aged under 65 (because the level of the allowance was raised) but a (small) 
negative impact for many pensioners (because the level of the personal allowance 
for over-65s was frozen in real terms). This effect can be seen more clearly at the 
family level than the household level because some households where the 
Household Respondent Person (HRP) is aged over 65 also contain younger adults 
who benefit from the increased personal allowance. This results in a more positive 
average impact for the over-65s groups when the data are analysed at household, 
rather than family, level. 

Figure 5.2 | Distributional impact of direct tax, benefit and tax credit changes, 2010-
15, as percentage of family net income by average age of adults in the family 
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5.2 | Analysing distributional impacts for individual adults 
within families 

By comparison with analysing distributional impacts by family unit within households 
– which is relatively straightforward – analysing impacts by individuals involves a 
much greater degree of assumption for couples. This is because it is necessary to 
make assumptions about how income is shared within couples.19  

There are a number of different within-family allocation rules which could be used, 
and there is no clear consensus in the academic literature.20 One extreme would be 
to assume that all income is shared equally within each couple. The opposite 
extreme would be to assume that there is no sharing at all, and that each adult in the 
couple keeps hold of their own income on a completely independent basis. The 
analysis in this chapter assumes a scenario in between these two extremes by using 
the following rules for allocation of income within couples: 

• Gross incomes (earnings, income from self-employment, investment income, 
private pension incomes and incomes from other non-state sources, such as 
property income) are allocated to individuals in the FRS data. This is relatively 
straightforward as the source of each of these incomes is specified in the FRS data. 

• Direct taxes on income (income taxes and national insurance contributions) are 
allocated to individuals in the FRS data. Again, as the tax and National Insurance 
systems operate at an individual rather than joint basis and the FRS contains 
information on individual taxes and National Insurance Contributions (NICs) it is 
straightforward to do this.  

• Benefits and tax credits received by couples (with the exception of the State 
Pension) are allocated according to which adult records receipt of the benefit in 
the FRS data. If neither couple actually records receipt in the data (which 
happens in situations where a couple is assessed as eligible for a means-tested 
benefit or tax credit, but no actual receipt is recorded in the data) then the benefit 
or tax credit is split 50/50 between the couple. If both members of a couple report 

19 In theory there needs to be a sharing rule to describe the sharing of income between adults and children in 
households as well, but this gives rise to even more complexity.  
20 Recent academic papers by economists on intra-family sharing of resources include Browning, Chiappori and 
Lewbel (2013) and Dunbar, Lewbel and Pendakur (2013). There is also an extensive literature in sociology and 
social policy: see for example Elson (2000).  
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separate receipt of a benefit (which can happen with certain benefits such as 
Disability Living Allowance) then the benefit is allocated to each person in the 
couple in proportion to the amount received in the actual FRS data.  

• If the FRS data specifically indicate that State Pension is being received on behalf 
of a couple (i.e. with a dependant addition) then the pension amount is shared 
equally between the couple. On the other hand, if two adults in a couple are 
receiving separate amounts of State Pension in their own right then the pension is 
allocated separately to each partner as specified in the data.  

The analysis in this section uses the FRS (although it would certainly be no more 
difficult to apply these rules using the LCF). This section presents a selection of 
results from the individual analysis broken down by income decile plus other adult 
characteristics to show what the distribution of changes in net income looks like 
using this methodology. The results should be taken as experimental rather than 
definitive at this stage as there has not been an opportunity within the project 
timescale and budget to undertake robustness analysis to show how much the 
choice of income sharing rule affects the results.  

Figure 5.3 shows the overall impact of changes to direct taxes, benefits and tax 
credits on individual-level incomes for non-disabled people by income decile 
compared with disabled people. (Note that the income deciles used here are the 
same household deciles as used earlier in the paper rather than income deciles 
based on individual incomes.) Figure 5.4 presents average impacts as a percentage 
of (individual-level) net income in the base scenario for disabled and non-disabled 
people by decile group.  
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Figure 5.3 | Distributional impact of changes to direct taxes and social security at the 
individual level, in cash terms: disabled and non-disabled people by income decile 

 

Figure 5.4 | Distributional impact of changes to direct taxes and social security at the 
individual level as a percentage of net income: disabled and non-disabled people by 
income decile 

 

 
 
 
 
Equality and Human Rights Commission  59 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 5 
 
 
 
 

Figure 5.3 shows that net income losses from the 2010-15 package of reforms are 
larger for disabled adults than for non-disabled adults across most of the income 
distribution, except for the top decile (where most of the losses occur for adults on 
very high earnings, and there are relatively few disabled people who are high 
earners).21 Losses for disabled adults in the middle of the income distribution – the 
5th and 8th deciles – are particularly large compared with non-disabled adults in the 
same deciles. Figure 5.4 shows that, on average, disabled adults lose over 2 per 
cent of their income as a result of the reforms compared with just over 1 per cent for 
non-disabled people, but the losses for disabled people in the lowest 30 per cent of 
the distribution are much larger at between 4 and 6 per cent.  

Figures 5.5 and 5.6 give a gender breakdown across all adults, showing decile 
impacts for men and women separately. These figures include single adults as well 
as couples.  

Figure 5.5 | Distributional impact of changes to direct taxes and social security at the 
individual level in cash terms: men and women by income decile 

 

21 Analysis of the 2010-11 FRS data by Landman Economics shows that overall, around 20 per cent of adults in 
work have a DDA (spell out in full)-defined disability. But disabled people in work are more likely to be low 
earners than high earners. Around 26 per cent of adults in the lowest earnings decile are disabled compared with 
only 14 per cent in the top earnings decile.  
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Figure 5.6 | Distributional impact of changes to direct taxes and social security at the 
individual level as a percentage of net income: men and women by income decile 

 

Figure 5.5 shows that, on average, women's losses from the tax, benefit and tax 
changes between 2010 and 2015 are larger than men's (women lose £338 per year 
on average compared with £213 for men). This is mainly to do with the fact that 
women receive a larger proportion of benefits and tax credits relating to children, and 
these comprise a large proportion of the reforms to social security between 2010 and 
2015. The 2nd, 3rd and 10thdeciles have the largest average losses for women 
relative to men. Figure 5.6 shows that as a proportion of net individual incomes, 
women's average losses are twice as large as men's.  

Finally in this section, Figures 5.7 and 5.8 give a gender breakdown of distributional 
impacts by age group.  
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Figure 5.7 | Distributional impact of changes to direct taxes and social security at the 
individual level in cash terms: men and women by age group 

 

Figure 5.8 | Distributional impact of changes to direct taxes and social security at the 
individual level as percentage of net income: men and women by age group 
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Figure 5.7 shows that average case losses are bigger for women than men for all 
age groups except for 55 to 64 year olds (where losses are approximately equal) and 
the 65-74 age group (where men are losing slightly more than women). This is 
explained mainly by men in the 65-74 age group being more likely to receive 
disability-related benefits than women. Men in the youngest age group (16 to 24) are 
the only group to gain on average from the tax and benefit changes.  

Figure 5.8 shows that as a percentage of individual-level net income, women's 
average losses are substantially bigger than men's in each age group.  
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Chapter 6 | Improving the 
methodology for cumulative 
impact assessment of tax and 
social security measures 

This chapter discusses a range of improvements, extensions and enhancements to 
the methodology for cumulative impact assessment. Some of these are currently in 
development by HMT and other government departments, Landman Economics 
and/or other independent modellers. Others remain 'on the drawing board' for now, 
often due to the complexity of the conceptual issues involved, lack of data, or a 
combination of both of these factors.  

6.1 | Modelling take-up 

All the results presented in earlier chapters of this report assume full take-up of 
means tested benefits, tax credits and Universal Credit. This assumption is likely to 
lead to the average distributional effects of changes to these parts of the welfare 
system across the whole sample of households being overestimated, to the extent 
that estimated caseloads of families claiming means tested transfer payments are 
'too high' in the Living Costs and Food Survey (LCF) and/or Family Resources 
Survey (FRS) compared to administrative data. An alternative would be to use actual 
data (rather than modelled data) on receipt of means-tested benefits or tax credits in 
the LCF and/or FRS. However, as detailed in Table 2.5 in Chapter 2, the data on tax 
credit receipt in FRS and LCF significantly underestimates the number of families 
claiming tax credits, and total tax credit expenditure, compared to HM Revenue and 
Customs (HMRC) administrative data. This is also the case for some (but not all) 
means-tested benefits. Furthermore, using actual data on receipt may be a 
satisfactory solution for modelling take-up in the actual tax and benefit system in 
place in the year the FRS or LCF data were collected, but it offers little guidance to 
 
 
 
 
Equality and Human Rights Commission  64 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 6 
 
 
 
 

how take-up might change in the future if the eligibility rules – or the amounts of 
benefits available to claimants – change.  

To address these difficult questions, HMT has recently developed a model of partial 
take-up which was used for the distributional modelling which produced the 
cumulative impact assessment which accompanied the 2013 Autumn Statement. 
The HMT take-up model compares modelled entitlement from the Inter-Government 
Tax Benefit Model (IGOTM) on the assumption that everyone who is entitled, based 
on income and the rules for each benefit or tax credit, takes up the benefit with 
observed take-up behaviour in the LCF.  

Families in the LCF are divided into four groups based on comparing modelled take-
up with actual observed take-up in the data: 

• entitled recipients – where the household is predicted to take up the benefit in 
IGOTM, and is also observed taking up in the actual LCF data;  

• entitled non-recipients – the household is predicted to take up the benefit, but 
does not take up in the LCF;  

• non-entitled recipients – the household is not predicted to take up the benefit in 
IGOTM, but is observed in receipt of the benefit in LCF; and 

• non-entitled non-recipients – the household is not predicted to take up the 
benefit in IGOTM and does not receive the benefit in LCF.  

When modelling changes to the tax and welfare systems, the set of entitled and non-
entitled households change as eligibility rules change. The HMT model estimates 
actual take-up under the new system as shown in Table 6.1 below. 

Table 6.1 | Eligibility rules for reform system in HMT take-up modelling 

 Entitlement in reform system 

Household category in 
base system 

Entitled Non-entitled 

Entitled recipient Continues to receive benefit Does not receive benefit 

Entitled non-recipient Does not receive benefit Does not receive benefit 

Non-entitled recipient Continues to receive benefit Does not receive benefit 

Non-entitled non-recipient Proportions 'floated on to' benefit 
as follows: 
JSA/ESA/IS: 98% 

Does not receive benefit 
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 Entitlement in reform system 

Pension Credit: 67% 
Council Tax benefit: 61% 
Tax credits with children: 89% 
Tax credits without children: 33%  

 

The key assumptions in the take-up modelling are the proportions of non-entitled 
households who do not receive a given benefit or tax credit in the base system but 
who are 'floated on to' that benefit or tax credit in the reform system. These are 
based on estimates by the DWP based on analysis of the FRS dataset.  

For the introduction of Universal Credit, a different set of rules is required because 
Universal Credit replaces the entire means-tested benefit and tax credit system for 
working age families. HMT makes the following assumptions about the proportions 
of non-entitled non-recipients (under the base system) who are floated on to 
Universal Credit: 

• 98 per cent of out-of-work families; 

• 77 per cent of families in work who are paying rent; 

• 78 per cent of families in work who are not paying rent, with children; and 

• 33 per cent of families in work who are not paying rent, with no children.  

HMT's Universal Credit modelling also assumes 100 per cent take-up by families who 
are currently entitled to any of the benefits and tax credits which are being replaced by 
Universal Credit (i.e. Job Seekers Allowance (JSA), Income Support, income-related 
Employment Support Allowance (ESA), Housing Benefit, Child Tax Credit and 
Working Tax Credit (WTC)). This effectively extends take-up of the Universal Credit 
'package' relative to the existing package of means-tested benefit and tax credit 
measures because some families who would currently be claiming (for example) WTC 
but not Housing Benefit (even though they would be eligible for Housing Benefit if they 
were to make a claim) have a claim for housing costs automatically included in their 
Universal Credit claim. As one of the key advantages of the Universal Credit system is 
that it replaces a number of existing benefits and tax credits with a single integrated 
transfer payment, this seems a reasonable assumption. 

 

Continued… 
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A certain proportion of working families who are entitled to existing benefits and tax 
credits but who do not take-up in the LCF under existing rules are also assumed to 
'float on' to Universal Credit: 

• 10 per cent of families with a self-employed adult 
• 20 per cent of families with an adult employee.  

HMT's modelling of partial take-up is certainly an improvement on the default 
assumption of 100 per cent take-up, with the potential to produce more realistic 
estimates of cumulative impact assessment, at the cost of some increase in 
complexity. Landman Economics plans to introduce its own take-up modelling 
algorithm as soon as time and project funding allow. However, including partial take-
up modelling also exacerbates the problem identified in Table 2.4 above – that 
analysis based on the FRS and LCF data lead to an underestimate of expenditure 
on means-tested benefits and tax credits. This is discussed in more detail in Section 
6.2 below. 

6.2 | Making distributional results consistent with aggregate 
fiscal projections 

Tax-benefit micro-simulation models such as the Landman Economics model and 
IGOTM are often used to produce estimates of the aggregate impacts of tax and 
social security policy changes on the public finances as well as distributional 
estimates such as those shown in Chapters 3, 4 and 5. However, a key issue 
regarding the estimates of revenue impacts produced using micro-simulation models 
is that they do not always correspond to aggregate projections. There are a number 
of reasons why this might be the case. Firstly, micro-simulation modelling often 
assumes complete take-up of means-tested benefits and tax credits (as discussed in 
Section 6.1). Secondly, static micro-simulation modelling tends to assume no 
behavioural effects – this is discussed in more detail below in Section 6.3. Thirdly, it 
is possible that the aggregate estimates differ from the micro-simulation results 
because the survey data is unrepresentative of the general population. For example, 
the FRS and LCF data understate tax credit receipt and expenditure compared with 
administrative data (see Table 2.4 and accompanying text earlier in the report). 
Finally, aggregate estimates can differ from micro-simulation results because of 
limitations in the data, making it difficult or impossible to model certain policy 
changes. Comparison of the results from micro-simulation modelling using the LCF 

 
 
 
 
Equality and Human Rights Commission  67 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 6 
 
 
 
 

and FRS with the estimates of revenue impacts of policy changes as presented in 
recent Budget and Autumn Statement documents suggests two areas in which the 
unadjusted estimates from the Landman Economics tax-benefit model differ 
substantially from aggregate fiscal projections:  

1. Estimated revenue yield from indirect tax changes (e.g. the VAT increase and 
successive freezes in fuel duties). 

2. Estimated savings to the Exchequer from the reforms to Housing Benefit, 
Disability Living Allowance and Employment and Support Allowance.22 

This section addresses the issue of making each of these estimates more consistent. 

Adjusting revenue projections from indirect taxes 

Expenditure on most categories of goods and services in the LCF data is under-
reported relative to the Office for National Statistics (ONS) national accounts (even 
after grossing up household expenditure using the weighting factors in the LCF 
data). Consequently, estimating the revenue cost or yield from indirect tax reductions 
or increases leads to results that are too small in aggregate terms, even before 
taking account of changes in consumption in response to price changes. For 
example, the VAT increase of 2.5 percentage points announced in the June 2010 
Budget was projected to raise around £13 billion in the 2013/14 tax year, but a 
calculation using grossed-up expenditure from the LCF produces an estimate of less 
than £9 billion. To correct for this under-reporting, the Landman Economics LCF 
model 'scales up' reported expenditure in the LCF so that the impact of raising or 
cutting VAT and various excise duties in the model matches estimates based on 
HMRC estimates of the fiscal impact of Budget policy decisions. This scaling up is 
already built into the indirect tax distributional results shown in Chapter 3.  

22There appear to be three sources of potential error in modelling tax credit expenditure using the FRS in the 
Landman Economics tax-benefit model. First, there is the underestimate in tax credit expenditure compared to 
the administrative data as shown in Table 2.4. Second, the Landman Economics model assumes 100 per cent 
take-up of tax credits. Third, there is the inability to model certain reforms to tax credits (such as the changes in 
the thresholds for reporting income changes) due to data limitations in the FRS. Taken together, these errors 
appear roughly to offset each other; the overall estimated reduction in tax credit expenditure arising from all tax 
credit reforms from 2010-15, using the Landman Economics model, is similar to HMT's published revenue 
impacts from the tax credit reforms. 
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Adjusting distributional results to take account of changes in benefits which 
cannot be accurately modelled using the survey data 

The reforms to Housing Benefit (HB) and non-means-tested benefits for disabled 
people are particularly difficult to model. Neither the FRS nor the LCF contain the 
necessary level of detail to enable researchers to model the impact of the various 
additional restrictions in HB that have been implemented over the course of this 
parliament (and will be carried over into Universal Credit). Similarly, the reforms to 
Disability Living Allowance (DLA) and Employment Support Allowance (ESA) are 
designed to reduce expenditure by limiting the caseload to more severely disabled 
clients and by reassessing the existing Incapacity Benefit (IB) caseload. This will be 
achieved using rules that are likely to re-classify a substantial proportion of the 
caseload as fit for work, moving them over to Jobseekers Allowance. Once again, 
the FRS does not contain enough detail on disability to enable these changes to be 
modelled accurately (and the LCF contains almost no information at all on 
disability).Therefore, modelling of the changes to HB, DLA and IB/ESA in the results 
presented so far is limited to reductions in the real value of the benefits due to 
changes to the uprating rules. This results in estimated reductions in spending of 
£120m for HB (compared with a total HMT projected saving of around £2.2 billion),23 
an estimated reduction of £120m for DLA spending (compared with an HMT 
projected saving of around £1.3 billion) and a reduction of £570m for IB/ESA 
(compared with HMT projected savings of around £1.5 billion). Obviously in each 
case this is a severe underestimate.  

As an illustration of how much difference the failure to model HB and disability 
benefit changes accurately can make to the overall results, Figures 6.1, 6.2 and 6.3 
present adjusted distributional results (using the FRS) allocating the whole of the 
projected reduction in HB, DLA and IB/ESA expenditure to claimants of these 
benefits in the 2010/11 FRS sample. The effective assumption is that these benefit 
changes result in a proportionate reduction in spending across all households in 
receipt of them. In reality, of course, this will not be the case, as the HB and disability 
benefit reforms affect different households differently. Most of the HB reforms result 
in a restriction in benefit for certain specific categories of household (for example 
those affected by the so-called ‘bedroom tax’), while the disability benefit reforms 

23 The HMT projections in this section are based on the authors’ collation of revenue estimates of policy changes 
from Budget, Spending Review and Autumn Statement documents between June 2010 and December 2013.  
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involve reassessment of existing benefit caseloads, after which some claimants will 
continue to receive disability-related benefits, whereas others will not. So the 
individual effects will be less uniform than we assume in this modelling exercise, but 
nonetheless the overall shape of the average distributional impacts by decile or 
protected characteristics is likely to be closer to the actual result we would get if we 
were able to model these changes accurately.  

Figure 6.1 shows the household decile impacts of the tax and social security 
package in percentage terms, including the additional impact of HB and disability 
benefit reductions in blue. The additional impact is regressive, increasing the 
average losses in the lowest two deciles by around 1 per cent in each case.  

Figure 6.1 | Additional impact of assigning HMT aggregate fiscal impact Housing 
Benefit and disability benefit reductions to FRS caseload: percentage impact by 
household income decile 

 

Figure 6.2 shows the additional distributional impacts by household disability 
category (as with earlier modelling of distributional impacts by disability status, the 
indirect tax impacts are excluded as this analysis is carried out on the FRS only).  
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Figure 6.2 | Additional impact of assigning HMT aggregate fiscal impact Housing 
Benefit and disability benefit reductions to FRS caseload: percentage impact by 
household disability category 

 

The reductions in HB, DLA and ESA/IB have the biggest negative impact for 
households where at least one adult (but no child) is disabled and households where 
adults and children are disabled.  

Finally in this section, Figure 6.3 (on the following page) is a two-way analysis 
showing the overall impacts with and without the adjustment by household income 
decile for each disability category (the dotted lines are total average losses with the 
adjustment, the unbroken lines are total average losses with the adjustment).  
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Figure 6.3 | Additional impact of assigning HMT aggregate fiscal impact Housing 
Benefit and disability benefit reductions to FRS caseload: percentage impact across 
income decile by household disability category 

 

Figure 6.3 shows that the adjustment for aggregate HB and disability benefit 
spending reductions has a particularly large percentage impact on households with 
disabled adults (whether or not they contain children) in the lower income deciles.  

It is clear that although this approach of assigning the 'unmodellable' component of 
social security or tax changes in proportion to current receipt of the affected client 
population or tax base is somewhat crude, it can lead to marked differences in the 
overall estimated impact of policies. It is certainly worth considering as an adjunct to 
the more accurate components of micro-simulation analysis. HMT's own inclusion of 
tax and welfare policies that cannot be modelled precisely, but can be 'apportioned' 
to income quintiles of the population on an approximate basis (as shown for example 
in Charts 2H and 2I in the 2013 Autumn Statement distributional publication) 
operates in a similar fashion to the analysis presented here.  

 
 
 
 
Equality and Human Rights Commission  72 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 6 
 
 
 
 

6.3 | Accounting for behavioural effects of policies 

For the most part, the Landman Economics results presented so far in this report 
have not included any consideration of behavioural effects – the extent to which 
individuals in households might change their behaviour in response to policy 
changes. In some cases, UK Government departments have tried to take account of 
behavioural effects in cumulative impact modelling. A specific example of this is 
Benefit take-up, as discussed in Section 6.1. Specifically, HMT and DWP's 
modelling of the impacts of Universal Credit incorporates the assumption that take-
up of Universal Credit will increase due to the simplified structure of Universal Credit 
(one credit with a single application process replacing several means-tested benefits 
and tax credits with up to three different application processes).24  

In other cases, UK Government departments have excluded certain policies from the 
set of modelled policies because of potential behavioural impacts. For example, 
HMT distributional modelling does not include the impact of the reduction of the 50 
per cent top rate of income tax to 45 per cent in April 2012 on the grounds that 
the labour supply impact of changes in top rates, plus tax avoidance measures by 
top earners (such as shifting income from one year to another, and/or reclassifying 
income as capital gains where possible) make the results of a static distributional 
simulation assuming no behavioural effects invalid.25  

Taking a wider view, it is likely that changes to the tax or social security system 
which affect the budget constraint facing workers and/or people who are out of work, 
by changing the net financial returns to work, will have labour supply impacts.26 
Evaluations of previous changes to the tax and welfare systems (for example the 
replacement of the Working Families Tax Credit with the Working Tax Credit and the 
Child Tax Credit in 2003) have attempted to take these impacts into account using 
labour supply modelling. Up until now, behavioural modelling has not been carried 
out as a matter of course in cumulative impact assessment because of the technical 
difficulties involved and also because of the additional assumptions involved in 

24 DWP for Jobseekers Allowance, Income Support and ESA, HMRC for tax credits and local authorities for 
Housing Benefit.  
25 For a detailed analysis of the behavioural response to introduction of the 50 per cent additional rate of income 
tax and its subsequent reduction to 45 per cent see HMRC (2012).  
26 A comprehensive recent review of recent academic literature on labour supply and taxes and benefits was 
completed by Meghir and Phillips (2010) for the Institute for Fiscal Studies’ Mirrlees Review of the UK tax system. 
 
 
 
 
Equality and Human Rights Commission  73 
Publication RT.14.N94 

                                            

 



Cumulative Impact Assessment  Chapter 6 
 
 
 
 

including behavioural impacts of policies. Nonetheless, behavioural modelling 
represents a useful 'add-on' to conventional distributional analysis based on static 
impacts with no behavioural response.  

It is important, however, to recognise the limitations of behavioural modelling of 
policy changes:  

• Results will depend critically on the magnitudes assumed for various behavioural 
responses (for example, the elasticity of labour supply, or the taxable income 
elasticity). Usually, these are taken from the empirical literature, but estimates 
often vary widely (see Meghir and Phillips (2010) for a detailed review of 
estimates of labour supply responses for men and women from the recent 
academic literature). 

• In addition, actual responses may depend on other conjunctural variables (for 
example, the broader macroeconomic performance of the economy) which are 
usually not incorporated in these micro-econometric models. 

• For reforms which radically alter individuals’ budget constraint (e.g. Universal 
Credit, which makes ‘micro-jobs’ under 16 hours per week much more attractive 
than under the existing tax/benefit system) it is much harder to predict the 
labour supply effects of the reforms, since there is often no directly relevant 
empirical literature.  

Moreover, there are some types of welfare policy, in particular, where the rationale 
for the policy only makes sense in terms of incentivising behavioural effects. An 
obvious example of this type of policy is the imposition of sanctions on Jobseekers 
Allowance (JSA) claimants, which have been progressively tightened in recent years. 
The stated aim of sanctions is to encourage claimants to undertake work-related and 
job search activities. Thus, sanctions are the imposition of a policy which is 
specifically being pursued with the aim of producing behavioural impacts (in this 
case, an increase in the rate of entry into work for JSA claimants). In addition to 
incorporating the increased conditionality from the JSA reforms, the Universal Credit 
system will introduce new types of sanctions and conditionality which have not been 
used in the UK welfare system previously. In particular, many claimants who are in 
work, but with gross earnings or income from self-employment below the equivalent 
of 35 hours per week at National Minimum Wage levels will potentially be subject to 
in-work conditionality and may be subject to sanctions if they fail to take sufficient 
action to increase their gross earnings.  
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Against this background, it is important to realise the limitations of the cumulative 
impact assessment methods which we have presented so far in this report. There is 
no generally accepted methodology for modelling the distributional impacts of 
sanctions using survey data sources such as the FRS or LCF. For one thing, these 
data sources do not contain any information on which (if any) individuals in the 
survey are subject to sanctions at the time of interview, nor do they contain historical 
data on sanctions. Furthermore, a model which took account of sanctions would 
have to operate in a dynamic, rather than a static framework – given that a sanction 
is designed to disincentivise certain types of future behaviour and incentivise other 
types of behaviour. 

6.4 | Phased-in changes 

Changes to the tax or social security system which are phased in – either across 
different locations or across time – present challenges to cumulative impact 
assessment using household surveys. Recent examples of this kind of reform are as 
follows: 

• Reforms which are piloted in certain areas before being rolled out nationally. 
Universal Credit is an example of this – it was introduced in a few local authorities 
from October 2013, but will only be rolled out nationally between 2016 and 2017. 
Introduction of reforms in certain areas present a problem when the dataset does 
not contain the relevant local identifiers (this is the case with the standard FRS 
dataset which does not have local authority information, for example). 

• Reforms where transitional protection is included. Again, this is the case with 
Universal Credit – families whose entitlement under Universal Credit is lower than 
under the old system will be protected in cash terms as long as their 
circumstances do not change.  

• Reforms where new claimants are subject to different rules from existing 
claimants. The introduction of Employment and Support Allowance in 2008 
followed this template: existing Incapacity Benefit claimants were allowed to go 
on receiving IB (although arrangements were put in place to transfer the IB 
caseload to ESA over a number of years), but new claims were allocated to ESA 
instead of IB. 

• Reforms where an existing caseload is gradually switched over to a new 
benefit. This is currently being implemented over several years for the IB 
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caseload (who are being reassessed for ESA) and for Disability Living Allowance 
claimants (who are being reassessed for Personal Independence Payment).  

In general, micro-simulation modelling of cumulative impacts finds it easier to model 
gradual changes as either 'on' or 'off' – either introduced fully, or not introduced at all. 
This is mainly due to data limitations, particularly in repeated cross-sectional surveys 
such as LCF and FRS where there is limited information on changes in 
circumstances over time. A panel dataset (such as the British Household Panel 
Survey, which has now been subsumed into Understanding Society) may provide 
more flexibility for modelling phased-in changes over a number of years (BHPS is 
discussed in more detail in Chapter 8). Alternatively, a situation of partial 
implementation can be modelled as a mixed distribution between a start and an end 
state. This is simplistic, but gives some idea of the distributional impacts of changes 
which take place over a longer period of time.  

6.5 | Synthetic results for protected characteristics 
not in the survey data 

The absence of a key variable (for example, an individual's sexual orientation) in the 
underlying survey data obviously precludes any direct analysis in relation to that 
protected characteristic. As shown in Chapter 2, neither the FRS nor the LCF contain 
any information on gender reassignment, while religion and sexual orientation data 
are only available under secure safe-room access due to confidentiality 
considerations.  

When a key variable is not present in the data, one possibility is to attempt to impute 
it onto the core dataset from other sources where this information is available. 
This method replicates the correlations between key variables and equality group 
identifiers from the external dataset onto the core data, using the variables that are 
present in both.  

While this extends the possibility of analysis, it should be noted that correlations 
between imputed variables and other characteristics in the core dataset not used for 
the imputation may be spurious. For example: we know that the LCF does not 
contain information on disability status. Imagine that the distributional impact of 
indirect taxes by household disability status is to be imputed onto the LCF using 
variables common to the LCF and FRS, such as age, ethnicity, benefit receipt, 
region, household income and so on. Imagine also that the core dataset hold 
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information on receipt of social care packages relating to disability, but this was not a 
common variable used in the imputation. The joint distribution of (imputed) indirect 
tax effects and social care usage by household disability status in the merged data 
are essentially a statistical artefact. An evaluation of the impact of an announcement 
affecting both policies using this dataset may give similarly spurious results.  

For this reason, we have not attempted to impute missing protected characteristics 
onto the FRS or LCF synthetically in this fashion. Chapter 9 contains some 
recommendations for making the 'hidden' protected characteristics in the FRS – 
religion and sexual orientation – more widely available to researchers.
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Chapter 7 | Modelling the 
distributional effects of changes 
to public spending (excluding 
social security spending) 

It should be borne in mind when reading this chapter that the methodology used here 
for modelling changes to public spending is not as advanced or as settled as the 
methodology for modelling changes to tax and welfare measures discussed and 
demonstrated in Chapters 3 and 4, and hence the results in this chapter should be 
viewed as more experimental and contentious than the tax and welfare results.  

Changes to household net incomes which occur as a result of reforms to the tax and 
social security systems are a very important part of the cumulative impact of fiscal 
events but they are certainly not the full story. Changes to public spending in areas 
other than cash transfer payments are important too. This includes many public 
services that are largely free at the point of use and funded by taxation (e.g. the 
NHS, state schooling, police, environmental protection and defence) as well as 
services which are partially funded by fees or user charges but with an element of 
public subsidy (further and higher education, public transport, social care, public 
housing and so on). One of the most important innovations in cumulative impact 
assessment in recent years has been the development of models to assess the 
impact of changes to public spending. The results from this can then be combined 
with more conventional micro-simulation modelling of tax and welfare changes to 
give a more detailed, comprehensive picture of overall cumulative impacts.  

This chapter presents results from the Landman Economics model of the 
distributional effects of public spending changes at various points in the income 
distribution and compares this with the HMT analysis published in the 2013 Autumn 
Statement. The chapter also presents breakdowns by protected characteristics along 
the lines of those seen in Chapter 2.  

 
 
 
 
Equality and Human Rights Commission  78 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 7 
 
 
 
 

7.1 | Methodology for modelling public spending changes 

The Landman Economics public spending model is a two-stage model, which 
operates as follows. Stage 1 involves a detailed analysis of the spending 
programmes underlying HMT’s Public Expenditure Statistical Analysis (PESA) data 
from 2007/08, using data on spending programmes supplied by HMT to Landman 
Economics in 2010 (see Horton and Reed (2010) for details of how the spending 
programmes were analysed). Data are published every year in a slightly more 
aggregated form in Chapter 6 of the PESA report (most recently HMT, 2013d).  

Next, the PESA data on spending by function are combined with data on service 
usage from a variety of different household surveys. The Family Resources Survey 
(FRS) is used where possible but the modelling also makes use of other surveys 
including the Living Costs and Food Survey (LCF), the British Household Panel 
Survey and the General Lifestyle Survey. Data on public service use from these other 
surveys are matched in with the main dataset, the FRS, using information on the 
observable characteristics of households that are recorded in each survey (e.g. net 
income, age of adults and children in the household, housing tenure, region, number 
of disabled people in household, etc) The modelled categories of public spending, the 
service provision variables used and the relevant Departmental spending information 
in PESA which these categories correspond to are listed in Table 7.1 below.  

Table 7.1 | Variables for public service use and relevant UK Government 
departments in the Landman Economics public spending model 

Broad 
category 

Service use variables used Relevant Departmental 
spending total 

Health Hospital inpatient stays (GLF) 
Hospital outpatient stays (GLF) 
GP visits (GLF) 
Dental spending (LCF) 
Optician spending (LCF) 
Prescription charges (LCF) 

Department of Health 

Education: 
schools 

Number and age of children in state primary 
and secondary schools (FRS) 
Number of children in special schools (FRS) 
Education Maintenance Allowance receipt 
(FRS) 
Free school meals (FRS) 

Department for Education 
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Broad 
category 

Service use variables used Relevant Departmental 
spending total 

Education: 
FE/HE 

Children/adults in further education (FRS) 
Children/adults in higher education (FRS) 
Receipt of grants (FRS) 

Department for Business, 
Innovation and Skills/  
Department for Education 

Early years Nursery education (FRS) 
Sure Start (FRS) 
Child Trust Fund receipt (FRS) 

Department for Education 

Housing Families in social housing (FRS) DCLG, local government  

Transport Spending on trains and buses (LCF) Department of Transport 

Domiciliary 
social care 

Care services for elderly people (BHPS) 
Care services for disabled children and 
adults (BHPS) 
Family social services (social workers etc) 
(BHPS) 

Local government 
spending settlement/ 
Department of Health/ 
Department for Education 

Other Police services (BCS) 
Museums and galleries (GLF) 
Services for unemployed people (e.g. Work 
Programme etc) (FRS) 

Various: e.g. Home Office, 
Ministry of Justice, 
Department for Work and 
Pensions, DCMS 

 
Key to dataset names: 

• BCS: British Crime Survey; 
• BHPS = British Household Panel Survey 
• FRS = Family Resources Survey 
• GLF = General Lifestyle Survey 
• LCF = Living Costs and Food Survey 

Overall the model allocates around 70 per cent of public spending (excluding social 
security spending) in the baseline year in this way. Excluded from the model are 
‘pure public goods’ which cannot be allocated to households on the basis of service 
use (for example, defence, and environmental protection), as well as spending which 
does not accrue directly to households in the UK (e.g. international aid). Spending on 
residential social care is also excluded because none of the household surveys used 
in the model survey men and women in residential care homes and so the impact of 
changes to residential care funding cannot be analysed using the household data 
featured in the model. Hence, the results for social care spending in the Landman 
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Economics model refer to domiciliary social care (social care received by people in 
their own homes rather than in care homes) only. 

In Stage 2 of the modelling, information on real-terms changes in spending arising 
since May 2010 is compiled from the various Spending Review, Budget and Autumn 
Statement documents, cross-checked with Public Expenditure Statistical Analyses 
(PESA) to identify changes in real-terms spending at a functional level. Overall, out 
of a total reduction in public expenditure of just over £60 billion in real terms up to 
2015/16 (at 2013 prices), around £30 billion of this figure can be allocated to 
households using the model.  

There are two main methodological weakness of this analysis. Firstly, there is no 
attempt to take account of public service users' perception of the quality of public 
services – the metric use is purely input-related (the amount being spent on each 
service) rather than output-related. Ideally it would be best to analyse distributional 
effects of public services using an output-related measure, for example service users' 
satisfaction with public services, or public service output measures (e.g. the number 
of operations, educational attainment etc). The problem is that the household surveys 
which contain the information on household characteristics and service use needed to 
construct the model do not contain service quality or output indicators.  

Secondly, only departmental spending decisions at the level of the UK Government 
are included. The model does not include data on spending decisions by local 
authorities, city-level authorities such as the Greater London Authority, devolved 
administrations in Scotland, Wales or Northern Ireland. This means that spending 
decisions that are taken at the sub-national level on areas such as social care 
cannot be included directly in the analysis. Instead, the model includes information 
on the overall spending settlement for local authorities and domiciliary social care 
spending is then imputed based on changes in this settlement between 2010 and 
2015 (taking into account any additional funding specifically made available for social 
care by central government). This is far from ideal but it is the best that can be done 
without a very large-scale (and costly) data collection exercise from local authorities 
and devolved administrations.  

Conversations with researchers at HMT over the course of the research undertaken 
for this project indicate that HMT's public spending model operates in a broadly 
similar fashion to the Landman Economics model, though with some differences. 
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The main differences between the two models are that:  

• HMT uses a wider range of data on public service usage, as some government 
departments collect bespoke data on service usage which is not publicly 
available. 

• HMT has access to more detailed data on changes in public spending than those 
published in PESA or other publicly available statistics.  

• HMT does not include changes to capital spending in the assessment of the 
distributional effects of public spending changes on the grounds that these will 
largely affect future generations and so it does not make sense to include them in 
a single-period static model.  

The fact that HMT has more detailed data, and a wider range of data, on public 
service usage and changes in public spending than the data available to outside 
researchers such as Landman Economics means that HMT's distributional analysis 
of the impact of public spending changes is likely to be more accurate than the 
modelling that outside researchers are able to produce. The choice over whether to 
include capital spending changes in the analysis is more contentious; the Landman 
Economics model includes capital spending changes whereas the HMT model does 
not. There are arguments for and against including capital spending in a model of 
this type. The main argument against doing so is that capital spending changes 
mostly affect future generations not current service recipients. On the other hand this 
is also the case with some current spending (e.g. the quality of current health 
services can have a positive impact on health in the future, returns to education, etc.) 
In addition, it can reasonably be argued that capital spending plans do affect current 
service quality over a reasonably short time-frame, although certainly the effects of 
capital spending persist over a longer period than current spending. The main 
argument in favour of including capital spending is that if it is not included then a 
large proportion of the fiscal consolidation taking place over the 2010-15 Parliament 
is missed out of the analysis. This makes the impacts of the reduction in spending 
look less severe than they actually are. 

It should be borne in mind when reading this section that the inclusion of capital 
spending in the Landman Economics modelling makes the negative impacts of 
public spending changes over the 2010-15 Parliament a lot greater (in most cases) 
than they would be if only current spending were included.  
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7.2 | Distributional impacts of public spending changes 
from 2010 to 2015 

This section presents estimates from the Landman Economics public spending 
model of the distributional effects of real term changes to central government 
spending plans between 2010 and 2015. These are presented using the same 
household classifications as for the tax and welfare spending results shown in 
Chapter 3. This section also includes some graphs showing the combined impact of 
fiscal consolidation – measured as tax and welfare changes plus changes to other 
public spending – expressed as a percentage of overall household living standards 
(defined as average net income plus the average value of public services received in 
each category).  

Figure 7.1 shows the cash-equivalent impact of public spending changes by 
household income decile. The reduction in health spending is very small (due to the 
fact that health spending has been almost completely ring-fenced in real terms). 
Domiciliary social care spending reductions have a fairly large average impact of 
around £250 per household and are focused on the lower-to-middle ranges of the 
income distribution. Transport spending reductions are relatively small on average 
due to the fact that significant capital investment projects (such as Cross rail) are 
being undertaken in this category. To the extent that there are reductions to transport 
spending, they hit richer households hardest, mainly because use of rail services is 
highest among relatively rich households. Reductions in public spending on housing 
(comprising subsidies for construction of social housing plus subsidies to existing 
local authority and social tenants) have a much greater impact on the poorest 
households than the richest, which is entirely to be expected given the income profile 
of the current social housing sector. Early years spending is reduced for households 
in higher income deciles but is maintained or increased for the poorest households 
due to the impact of the Early Intervention Grant. Similarly, the Pupil Premium helps 
reduce the losses to schools spending in the bottom three deciles although they still 
lose out on average; losses to richer households from reductions in schools 
spending are significantly higher. Reductions in further and higher education 
spending have a big average impact across the distribution (around £300 per 
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household on average); the impact is greatest at the bottom of the distribution.27 
Finally, reductions in other spending (including police and museums) are relatively 
even in cash terms across the distribution.  

Figure 7.1 | Cash-equivalent impact of public spending changes by household 
income decile 

 

Given that the cash-equivalent impact of reductions to most categories of spending 
is either largest for the poorer deciles, or flat across the distribution, we would expect 
the spending reductions to be regressive as a proportion of household living 
standards when analysed by decile, and Figure 7.2 shows that this is indeed the 
case. For households in the lowest decile the negative impact of the tax and social 
security measures on overall living standards is just over 4 per cent on average 
compared with 1.7 per cent in the 9th decile, but the negative impact of other public 
spending changes is 7 per cent compared with less than 1 per cent in the top decile.  

27 Note that this may not be a good guide to long-term living standards because of the high proportion of student 
households in the bottom decile who are likely to be especially poor only on a temporary basis.  
 
 
 
 
Equality and Human Rights Commission  84 
Publication RT.14.N94 

                                            

 



Cumulative Impact Assessment  Chapter 7 
 
 
 
 

Figure 7.2 | Combined impact of tax, welfare and other public spending changes as 
a proportion of total household living standards (net income plus the value of public 
services in the base year) by income decile 

 

Figure 7.3 presents the comparable figure from the distributional analysis 
accompanying the 2013 Autumn Statement produced by HMT. HMT produce an 
analysis at the quintile (rather than the decile) level, whereas the Landman 
Economics results are produced at decile level, but nonetheless it is instructive to 
compare Figure 7.2 with Figure 7.3. The two main differences are:  

1. Figure 7.3 shows that the largest negative impact of fiscal consolidation is for the 
top quintile, with the second largest negative impact for the bottom quintile, and 
quintiles three and four losing a lot less on average. In contrast, Figure 7.2 
shows much larger negative impacts for households in the bottom two deciles 
than for households in the top two deciles. There is a consistent pattern whereby 
average percentage losses are larger for poorer households, all the way up to 
the ninth decile. 

2. The absolute magnitude of the impacts is substantially larger in the bottom eight 
deciles of Figure 7.2 than for the bottom four quintiles in Figure 7.3. For the top 
two deciles of Figure 7.2 and the top quintile of Figure 7.3, the reverse is the 
case; the HMT analysis shows larger percentage impacts.  

Possible reasons for the divergence between the HMT and Landman Economics tax 
and welfare analyses were discussed at some length in Section 3.2. Here, the focus 
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is on possible reasons for the divergence between the estimates of public service 
spending impacts. In terms of the general regressiveness of the reduction to public 
spending, the Landman and HMT models are not that different. The Landman 
model gives larger impacts but that is probably because Landman Economics 
assigns a larger proportion of the spending reductions to the model than the HMT 
model does. A key reason for this is that the Landman model includes capital 
spending reductions whereas the HMT model only includes reductions to current 
spending. Re-running the Landman Economics model with only current spending 
changes produces results that are reasonably similar to the HMT model – indeed, 
more similar than when comparing the distributional outcomes from the tax and 
welfare modelling in Chapter 3.  

Figure 7.3 | HMT quintile analysis of distributional impact of tax and welfare 
measures plus public spending measures as a percentage of 2010-11 net income 
(including households' benefits-in-kind from public services) 
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Figure 7.4 shows the cash-equivalent impact of public spending changes by family 
type. There are very marked differences between working-age households with 
children and those without children. The further and higher education changes have 
a large impact on lone parents and on couples with children. The schools funding 
changes hit couples with children particularly hard (lone parent households tend to 
have lower net incomes and so are more protected by the Pupil Premium). 
Reductions to spending on housing also affect lone parents disproportionately. 
Domiciliary social care spending reductions have the largest impact on single 
pensioners but also have a substantial impact on lone parent households.  

Figure 7.4 | Cash-equivalent impact of public spending changes by family type 

 

Figure 7.5 (on the following page) shows the overall impact of tax/welfare and public 
spending changes by family type. Lone parents, couples with children and single 
pensioners experience the largest average fall in living standards, while there is less 
impact on couples without children. 
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Figure 7.5 | Combined impact of tax, welfare and other public spending changes as 
a proportion of total household living standards (net income plus the value of public 
services in the base year) by family type 

 

Figure 7.6 (on the following page) shows the impact of public spending changes in 
cash-equivalent terms by household ethnicity. The impact is largest for Black and 
Asian households; this is driven by particularly large losses from reductions in FE 
and HE spending for both groups, and by large reductions in housing spending (for 
Black households) and large reductions in schools spending (for Asian households). 
The overall distributional impact of fiscal consolidation (shown in Figure 7.7, on the 
following page) follows a similar basic pattern, with Black and Asian households 
losing most in percentage terms, and White households losing least.  
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Figure 7.6 | Cash-equivalent impact of public spending changes by household 
ethnicity 

 

Figure 7.7 | Combined impact of tax, welfare and other public spending changes as 
a proportion of total household living standards (net income plus the value of public 
services in the base year) by household ethnicity 
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Figure 7.8 shows the overall impact of public spending changes by household 
disability status. Public spending changes have a much bigger impact in cash terms 
for households containing disabled children than those without disabled children, 
regardless of whether the household includes a disabled adult. As with the family 
type analysis in Figure 7.4, this result emerges because of the impact of reductions 
in education spending in particular. Reductions in domiciliary social care spending 
have a greater impact for disabled households than non-disabled but their impact is 
not as large as those in education. Reductions in public housing expenditure also 
have a larger impact for disabled households than non-disabled households. The 
overall impact of fiscal consolidation on living standards across household disability 
status (shown in Figure 7.9, on the following page) is similar to Figure 7.8, with 
households with disabled children losing the most in percentage terms.  

Figure 7.8 | Cash-equivalent impact of public spending changes by household 
disability status 
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Figure 7.9 | Combined impact of tax, welfare and other public spending changes as 
a proportion of total household living standards (net income plus the value of public 
services in the base year) by household disability status 

 

Finally, Figures 7.10 and 7.11 (on the following pages) show the cash impact and the 
overall living standards impact by age of household respondent person (HRP). There 
are three groups that are affected particularly badly on average from the public 
spending changes; households with HRP aged under 25, households with HRP aged 
35-44 and households with HRP aged 45-54. In the former case this is because 
households with a young HRP include large numbers of students losing out from the 
reduction in Further and Higher Education funding. In the latter two groups it is 
because households where the HRP is between 35 and 54 years of age are more 
likely to contain children. Domiciliary social care spending reductions have a 
particularly severe impact on households where the HRP is aged over 75. However, 
it should be borne in mind that an important category of pensioners who benefit from 
public social care spending – local authority-funded pensioners in residential care – 
are not included in the analysis because the FRS and the British Household Panel 
Survey (BHPS) do not sample individuals in residential care.  

 
 
 
 
Equality and Human Rights Commission  91 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 7 
 
 
 
 

Figure 7.10 | Cash-equivalent impact of public spending changes by age of HRP 

 

Figure 7.11 (on the following page) shows that, as a proportion of net income plus 
the value of public services received, fiscal consolidation over the 2010-15 period 
has the greatest negative impact on households with a HRP aged under 25, followed 
by households with a HRP aged over 75.  
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Figure 7.11 | Combined impact of tax, welfare and other public spending changes as 
a proportion of total household living standards (net income plus the value of public 
services in the base year) by household disability status 
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Chapter 8 | Using and 
combining additional data in 
cumulative impact assessment 

So far, this report has focused on using two particular household survey datasets – 
the Family Resources Survey (FRS) and Living Costs and Food Survey (LCF) – for 
cumulative assessment of the impact of tax and social security policies, and a 
combination of several datasets plus the PESA data for analysing the cumulative 
impact of spending changes. This chapter examines other sources of data that could 
be used to extend cumulative impact assessment – other survey data sets, 
administrative data, and other possible sources of statistics. The chapter also 
considers techniques for combining data from different sources.  

8.1 | Using other survey datasets 

Currently, HMT uses the LCF for its cumulative impact assessment modelling of tax 
and welfare measures while Landman Economics uses a combination of the LCF 
and the FRS. Both organisations use a range of datasets to model the impact of 
other public spending measures. This section looks briefly at the potential for using 
other survey data sets in cumulative impact assessment.  

The Wealth and Assets Survey 

The Wealth and Assets Survey (WAS) is a survey of around 30,000 households 
which contains much more detailed information on wealth (including property, 
financial, physical and pension wealth) and assets than the level of detail available in 
either FRS or LCF. WAS is useful for modelling aspects of the tax system in particular 
which cannot be modelled with accuracy (if at all) using the FRS or LCF, in particular: 

• stamp duty on property purchases; 

• stamp duty on share purchases; 
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• Inheritance Tax;28 and 

• Capital Gains Tax (CGT);29 

• additional property and/or wealth taxes (e.g. a ‘mansion tax’ or a tax on land 
values.  

Lawton and Reed (2013) provide an example of how WAS can be used for 
distributional modelling of the effects of taxes on wealth using household income 
decile or wealth decile, as well as a range of other household characteristics similar 
to those used in Chapter 4 of this report.30 

The Labour Force Survey 

The Labour Force Survey (LFS) is a five-quarter 'rolling panel' survey covering 
around 60,000 households every three months. Households are interviewed five 
times over the space of a fifteen-month period. LFS features more detailed 
information on hourly earnings than the FRS or the LCF and so is more suitable for 
modelling the impact of policy measures which are specifically targeted at hourly 
earnings (such as the National Minimum Wage). It also features more detailed 
information on health and disability among adults in the population than the FRS 
does, and the sample size is much larger. The main drawback of using LFS for 
impact assessment modelling is that it lacks certain important information which is 
necessary for deriving net incomes (such as investment income and information on 
housing costs) and also the benefit and tax credit receipt data are not as detailed as 
for FRS or LCF. However, with the use of imputation procedures for this missing 
data, it would potentially be possible to use the LFS for cumulative impact 
assessment modelling.  

Continued… 

28 This only became possible from WAS Wave 3 (2010-12) onwards as the question routing of the inheritance 
question block in Waves 1 and 2 meant that the inheritance data was of little use.  
29 Note that modelling CGT involves a certain amount of imputation regarding disposals of capital by members of 
the survey sample between waves. 
30 Because WAS does not feature a complete measure of household income in the same way as FRS, some 
imputation is necessary to derive household income deciles (for example, rent levels for tenants have to be 
imputed). Lawton and Reed (2013) gives full details of this procedure.  
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Panel data sources 

As discussed in Section 6.3, one of the main limitations of static micro-simulation 
modelling using cross-sectional data is that it is difficult to model the effects of 
policies which are meant to affect behaviour over time, or that are phased in over 
time. One potential solution to this issue is to use panel data – where the same 
households are interviewed in more than one wave. The main panel data set in the 
UK is the Understanding Society (US) survey, which has been running since 2009. 
and incorporates households from the British Household Panel Survey (BHPS) 
which ran between 1991 and 2008.  

Panel surveys provide a potential means of estimating the impact of particular policy 
measures which are designed to elicit behavioural change as it is possible to look at 
individuals subject to particular policies (e.g. benefit sanctions or other conditionality 
measures) and analyse the impact of such measures in years subsequent to their 
introduction. In some cases this can also be done at a more aggregate level using 
repeated cross-sectional data but the results will not be as precise.  

Panel data also has the advantage of being able to look at incomes, labour market 
status and other variables for the same individuals and/or households over a longer 
period of time, thus reducing the measurement error and volatility involved with 
'snapshot' income measures as collected in the FRS and LCF.  

It is certainly possible to use the BHPS/US data for modelling of direct tax and 
welfare policies (see for example Blundell et al, 2011), and this data source also 
contains considerable amounts of information on public service usage. It does not 
contain detailed expenditure data, however.  

8.2 | Combining results from different data sources 

Distributional modelling of the effects of tax and social security policies by Landman 
Economics, as well as other independent modellers such as the Institute for Fiscal 
Studies, combines results from the LCF and the FRS in order to take advantage of 
the larger sample size and more detailed data on several of the economic variables 
available in the FRS (e.g. benefit receipt, self-employment income and so on). 

Combining results from the LCF and FRS is a straightforward procedure provided 
that the same definition of the breakdown category can be used for both FRS and 
LCF. So for example, as shown in Chapters 3 and 4, decile results on indirect tax 
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from the LCF can be combined with decile results on direct tax/benefits/tax credits 
from the FRS to produce an overall distributional analysis. This is particularly useful 
for social security measures as it takes advantage of the greater degree of accuracy 
of the FRS for these income sources (more detailed questions and more involved 
checking of the data). For public spending, the Landman Economics model has to 
combine data on service use from five different survey datasets as no one dataset 
has all the necessary information.  

It is certainly true that there are some types of analysis which cannot be done using 
this combination methodology – for example an assessment of the number of overall 
‘winners and losers’ from a package of policies relies on being able to model the full 
set of reforms on each family. However, none of the distributional analysis results 
presented by HMT in their recent published outputs use any technique which could 
not be achieved by using the FRS and LCF in combination.  

A technical objection to using FRS might be that HMT's IGOTM model does not run 
on FRS. However, DWP’s PSM model does. Therefore, it would primarily be a matter 
of effective cross-departmental working to get both of these models working together.  

8.3 | Better use of administrative data 

One option for improving the modelling of tax, benefit and tax credit measures is to 
use administrative data on various aspects of the tax and social security system. 
DWP offers detailed statistics on the caseloads for all means-tested and non-means-
tested benefits through online services – its tabulation tool31 and the Stat/Xplore 
system.32 The information available from these services includes: 

• Benefit caseloads broken down by claimant characteristics including age, weekly 
amount of benefit, benefit category (e.g. DLA claimant type), region and length of 
claim. This information is available as a quarterly time series.  

• Average weekly amount of benefit (broken down using the same characteristics).  

• Housing Benefit by claimant type and local authority.  

• Benefit sanctions data.  

31 See http://tabulation-tool.dwp.gov.uk/100pc/ 
32 See https://stat-xplore.dwp.gov.uk/ 
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HMRC offers detailed statistics on income tax, for example number of taxpayers by 
income band and type of income (e.g. earnings, self-employment, investment 
income etc). There is also information on other taxes including excise duties, VAT 
and capital gains tax.  

Administrative data has the advantage of using the full dataset on taxes and benefits 
rather than a sample of just a few thousand households, and therefore is more 
accurate than survey-based measures. However, it is not possible to use 
administrative data on its own for impact assessment as it lacks most of the 
variables necessary to identify protected characteristics. Age information is present, 
but not (for example) ethnicity or disability (except to the extent that disability status 
can be inferred through the type of benefit being claimed). Administrative data is 
mostly useful for calibrating the results from analyses based on survey data – for 
example, where FRS or LCF under-record expenditure on tax credits compared to 
administrative data. The range of data and statistics available from administrative 
data, particularly from the Department for Work and Pensions (DWP), has improved 
dramatically in recent years with the introduction of the tabulation tool and 
Stat/Xplore, and it is to be hoped that further improvements will occur with the 
introduction of Universal Credit in the next few years.  

In recent years, adults surveyed in the FRS have been asked whether they would 
consent to their FRS data being linked with administrative data from the Work and 
Pensions Longitudinal Study (which is a large-scale dataset based on administrative 
data from DWP combined with employment records from HMRC).33 McKay (2012) 
reports that 63 per cent of adults who were asked for consent to link their records to 
administrative data, agreed to the linking. DWP has made the linked data available 
to selected researchers under secure access conditions (for example Berthoud 
(2010), Simon (2011) and McKay (2012)).  

Other important recent developments in improving the accessibility and popularising 
the use of administrative data in the UK include:  

• The Administrative Data Liaison Service,34 which provides a variety of services 
to help and assist organisations with making their administrative data available 

33 See for instance McKay (2012),  
34 See http://www.adls.ac.uk 
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for research and hosts a database of information about administrative datasets 
in the UK. 

• The recently established Economic and Social Research Council (ESRC) 
Administrative Data Research Centres (one in each country of the UK) – part of 
the Administrative Data Research Network (ADRN) – a partnership between 
government departments, research funders, national statistical authorities, and 
the research community that will reach across the UK to facilitate research 
based upon linked, routinely collected administrative data.  

• The HMRC Datalab, launched in May 2011, allows approved academics to 
access anonymised administrative data from HMRC in a secure environment.35 
The aim of this initiative is to produce high quality research that benefits both the 
department and the wider academic community, in the form of a wider evidence 
base to support knowledge sharing and policy making. The Datalab follows 
HMRC data protection policies and there are restrictions on working practices to 
safeguard taxpayer confidentiality. To become an 'approved academic 
researcher' institutions have to submit a proposal and complete a short training 
course, which includes covering legal issues as well as statistical disclosure 
control of outputs.  

8.4 | Other possible statistics 

There are certain types of statistics that could potentially be important for cumulative 
assessment of policy measures but are not currently collected in detail in any survey 
or administrative dataset. These include, for example:  

• Data on household debt and use of very short-term credit facilities such as 
‘payday lenders’ by families on low incomes. 

• The use of food banks. 

 

Continued… 

35 See http://www.hmrc.gov.uk/datalab/about.htm 
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The FRS currently contains a set of material deprivation questions but these do not 
include the specific categories listed above. It would certainly be reasonably 
straightforward to add some additional questions to the FRS dataset to provide 
survey coverage on the use of payday lenders and food banks. The Wealth and 
Assets Study, discussed earlier in the chapter, contains detailed information on 
household debt. 
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Chapter 9 | Conclusion 

In presenting conclusions and recommendations for best practice in cumulative 
impact assessment, it is important to recognise that significant progress has been 
made in recent years by HMT and other government departments in conducting this 
type of assessment. The fact that major fiscal events are now routinely accompanied 
by a distributional analysis publication is in itself a substantial improvement on the 
situation even five or ten years ago.  

Our conclusions and recommendations are presented in subheadings which 
correspond to the various chapters in the document. In presenting the 
recommendations, we distinguish between: 

• short-term recommendations – which could reasonably be implemented in a 
straightforward manner given the data and cumulative impact assessment 
techniques already available; 

• longer-term recommendations, which require additional data to be collected, 
and/or new cumulative assessment techniques to be developed or refined.  

Table 9.1 at the end of this report sets out the full set of short- and long-term 
recommendations to the Government.  

Distributional modelling of the effects of tax and welfare 
policies by income decile 

This report has shown that as regards modelling of the basic effects of tax, welfare 
and public spending policies across the distribution of income and/or expenditure, 
HMT's basic modelling framework is sensible. However, we would suggest the 
following improvements to the methodology used by HMT and other government 
departments in distributional analysis: 

• HMT should be clear about the precise package of reforms being modelled in the 
decile and quintile charts and where measures have been excluded, why this is 
the case. Each Budget, Spending Review and Autumn Statement documents 
contains a list of Budget measures. It would be useful to have a corresponding list 
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(for example in the Appendix to a distributional analysis document) explaining 
which measures are included in the headline decile charts, which are only 
included at quintile level and which are not included in the 'Data sources and 
methodology' chapter of HMT’s distributional analysis publications. We would 
recommend that this information is presented more systematically and in the form 
of a detailed and comprehensive table of measures either enacted, or due to be 
enacted, over the course of the current Parliament. This could be included with 
each distributional analysis, updated at each fiscal event.  

• To the extent that the selected list of measures for the decile impacts gives a 
picture that is ‘too positive’ or ‘too negative’ this should be acknowledged upfront 
in the text. For example, it seems that the main decile charts in the Autumn 
Statement 2013 document (HMT, 2013c) give a more positive impression of the 
overall effect on household incomes than either the Landman Economics or IFS 
modelling over the same time period. There is thus a danger that people reading 
the HMT analysis will come away with the impression that they are better off over 
the course of this Parliament than they actually are. This is a consequence of the 
fact that the direct tax measures (which are a net giveaway to households across 
most of the income distribution) are modelled accurately and fully whereas the 
indirect tax measures and benefit/tax credit measures (both of which take money 
away from households in aggregate) are more partial. This is due to the greater 
difficulty of modelling these measures and also the fact that survey data do not 
correspond as precisely to aggregate revenue estimates in these cases. Also, 
there should be some assessment of the marginal distributional impact of the tax 
and social security measures which are included in the quintile analysis but not the 
decile analysis – along the lines shown in Section 6.2 of this report, for example.  

• Distributional analysis should routinely use the Family Resources Survey (FRS) 
as well as the Living Costs and Food Survey (LCF) on account of the more 
accurate data on several aspects of economic variables and the higher sample 
size of the FRS. However it is useful to retain the ability to model all changes on 
LCF to make it possible to do expenditure decile modelling as well as the impact 
of 'the full package' and winners and losers. 
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Distributional breakdowns by protected characteristics  

We recommend that HMT incorporates breakdowns of the cumulative impact of tax 
and social security measures according to protected characteristics into its 
distributional analysis as a matter of course.  

Chapter 4 of this report shows that distributional modelling by the following 
characteristics is possible using the FRS and/or LCF and produces useful results: 

• gender; 

• age; 

• marital/civil partnership status; and 

• ethnicity. 

Distributional modelling by disability is also possible for FRS, but not LCF as it 
currently stands because the standard release dataset of LCF does not contain 
variables on adult or child disability. We recommend that a disability variable 
(corresponding as closely as possible to the Equality Act 2010 disability definition) is 
introduced into future waves of the LCF to enable analysis of the impact of indirect 
taxes by disability status. Given that a variable for limiting long-standing illness 
(LLSI) is already collected as part of the Integrated Household Survey question block 
in the LCF interview, the easiest way to incorporate a disability variable into LCF 
would be to make the LLSI variable available on the standard release LCF dataset. 
However, LLSI would not be an exact match to the DDA definition of disability. Given 
that similar disability variables are available in the FRS and LFS datasets without 
raising confidentiality issues, it is not clear that including the LLSI variable in the LCF 
data would cause any particular problems. Alternatively a more detailed set of 
disability questions – along the lines of those used in the FRS – could be added to 
the LCF questionnaire.  

Pregnancy and maternity could also be analysed using the FRS and the LCF if two 
variables were introduced into each dataset: (1) a variable to indicate that a 
household member is pregnant, and (2) the age of baby under 1 in months. We 
recommend that these changes are made in future datasets.  

Religion and sexual orientation are not available to outside researchers in the 
standard release version of the FRS dataset but could be made available to 
researchers inside government for the purposes of impact assessment modelling. We 
recommend that the necessary steps within government are taken to achieve this.  
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The LCF could also be used to analyse cumulative impacts by religion and sexual 
orientation if the additional data collected as part of the Integrated Household Survey 
were combined with the rest of the LCF data. Again there seems no reason why this 
could not be done for researchers inside government.  

For gender reassignment, the number of people in this category is unlikely to be 
large enough in any household survey for reliable analysis to be undertaken, even if 
the data were collected.  

Incidence of tax and social security measures within the household 

On incidence of tax and social security measures within the household, this report 
has showed that it is certainly possible to produce 'intra-household' and 'intra-family' 
results. However, this was only for one particular 'allocation rule' within families and 
there has not been the budget or time available in this project to do a detailed 
robustness analysis of the sensitivity of the intra-household distributional results to 
the initial assumptions. This would be a useful project for an academic study in the 
near future.  

Extending and improving the methodology for modelling tax and 
welfare measures 

It would be useful to explore the possibility of linking FRS and LCF data with 
administrative records inside Government to enable much better analysis of benefit 
and tax credit receipt as well as linking of survey data with sanctions and benefit 
assessment decisions. This would open up many new possibilities for data analysis. 

We recommend that specific questions on severe hardship are added to the FRS 
data in particular (e.g. food bank usage, payday lenders etc) and could run alongside 
the existing material deprivation questions.  

The impacts of wealth taxes can be included in cumulative impact assessments by 
using the Wealth and Assets Survey data and we recommend this as an add-on to 
current distributional analysis.  

Consideration should also be given to developing a version of IGOTM which can run 
on panel data from the British Household Panel Survey/Understanding Society to 
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look at the longer-run impacts of policies and also allow analysis of the impacts of 
policies on, for example, persistently low income families.  

In the longer term HMT and other departments should be aiming to make more use 
of dynamic micro-simulation alongside the static models which have been the main 
focus of this report, and incorporating behavioural effects (e.g. labour supply 
responses to tax and benefit changes). HMT has recently taken delivery of a 
dynamic micro-simulation model, the Lifetime Income Distribution Analysis model, 
developed by NIESR.36 

Modelling the impact of changes to other public spending  

On modelling public spending, the methodology for this is not as advanced as for 
cumulative impact assessment of tax/welfare measures and it would be useful to 
have more discussion within the research community of what the best strategy for 
taking this approach forward is. In particular:  

• Is it possible to go beyond a crude 'amount spent equals user benefit from public 
services' methodology to incorporate measures of public service outputs or 
service quality? Could such measures be added to a dataset (e.g. US) even if 
only on an infrequent basis (e.g. every 3 or 5 years?) 

• Should capital spending be included in the spending measures considered in this 
kind of impact assessment? If so, is there any way of taking account of the time 
dimension of capital spending compared to current spending? 

• Is there any scope for making better use of administrative data on spending by 
central government or other tiers of government (such as local authorities or 
devolved administrations)? 

• It would be useful for HMT to publish more details of the departmental data used 
for the spending model.  

36 See ‘Modelling the dynamic effects of transfer policy through the life-course: the LINDA policy analysis tool’, 
http://niesr.ac.uk/publications/modelling-dynamic-effects-transfer-policy-through-life-course-linda-policy-
analysis#.U7wl97Hpwx4 
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Implementing improvements in a constrained fiscal environment 

We are of course aware that decisions on what modelling facilities to develop at 
HMT and other departments have to be taken against a backdrop of resource and 
time constraints and a tight fiscal climate. However it should be stressed that the 
cost implication of (for example) developing IGOTM functionality to use FRS as well 
as LCF, and of producing a wider range of distributional breakdowns, is minor in the 
wider scheme of things. All the Landman Economics modelling presented in this 
report was developed on a relatively small budget over a period of a few years.  

To the extent that HMT can make use of FRS modelling functionality which is 
already available from FRS via the Policy Simulation Model (PSM), that would 
reduce costs still further.  

Summary of recommendations 

Table 9.1 summarises the recommendations from the project, dividing them into 
short-term and long-term recommendations.  

Table 9.1 | Recommendations to government departments and other bodies for 
improving cumulative impact assessment 

Distributional modelling of the effects of tax and welfare policies by income decile 

Short-term Long-term 

HMT should state clearly what tax, benefit 
and tax credit reforms are (and are not) 
included in the decile and quintile 
distributional analysis charts 

 

Any modelling limitations which are liable to 
lead to the overall estimated distributional 
effects being over-estimated or under-
estimated should be clearly explained in the 
distributional analysis document 

 

 
 
 
 
Equality and Human Rights Commission  106 
Publication RT.14.N94 



Cumulative Impact Assessment  Chapter 9 
 
 
 
 

Distributional breakdowns by protected characteristics 

Short-term Long-term 

HMT and DWP should incorporate 
distributional breakdowns by protected 
characteristics where these can be achieved 
using the LCF and FRS 

FRS should be used for analysis of direct tax 
and welfare reforms, combining results for 
indirect tax reforms from LCF 

 Special versions of the FRS and LCF data 
with information on protected characteristics 
not in the standard release dataset (sexual 
orientation and religion) should be made 
available to Government researchers for 
cumulative impact assessment 

 The limiting long standing illness variable 
from the Integrated Household Survey 
should be added to the LCF standard release 
dataset 

 Pregnancy and maternity variables should be 
introduced into the FRS and LCF to enable 
distributional analysis by these protected 
characteristics. 

Incidence of tax and social security measures within the household 

Short-term Long-term 

 Further investigation of allocation rules (in 
collaboration with academic experts) to 
enable individual-level analysis of cumulative 
impacts to be undertaken in future to a 
reasonable level of reliability 

Modelling impacts of changes to public spending other than social security measures 

Short-term Long-term 

HMT should publish more detail on the data 
from departments which is used in the 
construction of its spending model 

Initiate discussion with research community 
regarding 'best practice' in modelling public 
spending changes 

 Investigate new data sources (e.g. local 
government and devolved administration 
data) 
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Extending and improving methodology for cumulative impact assessment 

Short-term Long-term 

 Explore the possibility of linking FRS and 
LCF data with administrative records inside 
government to enable more detailed analysis 
of the impact of benefit reforms, in particular 

 Add additional severe hardship questions to 
FRS data (e.g. payday lenders, food bank 
use) 

 Incorporate Wealth and Assets Survey into 
distributional modelling 

 Consider developing a version of IGOTM to 
run on BHPS/Understanding Society data.  

 Make more use of dynamic modelling of the 
labour supply impacts of tax and welfare 
reforms 
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Appendix A | Bootstrapped 
confidence intervals on 
distributional analyses 

This Appendix presents confidence intervals for some of the main distributional 
results from the Family Resources Survey (FRS) and Living Costs and Food Survey 
(LCF) data shown in the main report. The confidence intervals were derived by a 
bootstrapping procedure which involved resampling the data (with replacement) and 
then calculating the breakdowns shown in Chapters 3 and 4 of the main report on 
the resampled data. This process was repeated 1,000 times to build up a 
distribution of the breakdown statistics, which could then be used to calculate 95% 
confidence intervals.  

Figure A.1 shows the confidence intervals for the cumulative impact of direct tax, 
benefit and tax credit measures on the FRS sample, while Figure A.2 shows the 
equivalent results for the LCF sample. (Indirect tax measures have not been 
included because they can only be calculated using the LCF, and hence it is not 
possible to compare confidence intervals for the FRS with the LCF on these 
measures.) The point estimate for the cumulative distributional impact is the 
unbroken line in each case, with the dotted lines showing the lower and upper 
confidence intervals.  

The confidence intervals shown for the FRS results in Figure A.1 are somewhat 
narrower than for the LCF results in Figure A.2; this is not surprising given that the 
2010-11 FRS is a dataset which has over four times as many observations as the 
2011 LCF. However, the LCF confidence intervals are still narrow enough to enable 
reasonably accurate analysis. Given that HMT aggregates three years of LCF data 
into its tax-benefit micro-simulation model, it is likely that the confidence intervals on 
the HMT results using LCF are not much bigger than those which are derived using 
one year of FRS.  
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Figure A.1 | Confidence intervals for cumulative cash impact of direct tax and 
welfare reforms by household income decile: FRS 

 

Figure A.2 | Confidence intervals for cumulative cash impact of direct tax and 
welfare reforms by household income decile: LCF 
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Figures A.3 and A.4 present the same confidence intervals as Figures A.1 and A.2 
respectively, but expressed as a percentage of income rather than in cash terms. 
The main thing to note here is that because the percentage change for each decile is 
calculated by dividing by average net income, and average net income is (by 
definition) lower in the lower deciles, the confidence intervals are somewhat wider in 
the lower deciles than in the upper deciles. This is particularly obvious from looking 
at Figure A.4.  

Figure A.3 | Confidence intervals for cumulative percentage impact of direct tax and 
welfare reforms by household income decile: FRS 
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Figure A.4 | Confidence intervals for cumulative percentage impact of direct tax and 
welfare reforms by household income decile: LCF 

 

Figures A.5 and A.6 (on the following page) show the confidence intervals for 
cumulative impacts of direct tax and welfare reforms by household ethnicity, for FRS 
and LCF respectively. The smaller size of the non-White household samples relative 
to the number of White households in each dataset means that confidence intervals 
for the non-White household groups are wider than for the White household group. 
This is particularly noticeable for all non-White groups in the LCF, and for the 'Other' 
ethnicity category in the FRS.  
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Figure A.5 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms by household ethnicity, cash terms: FRS 

 

Figure A.6 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms by household ethnicity, cash terms: LCF 
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Figures A.7 and A.8 show confidence intervals for cumulative impacts of reforms by 
age of HRP. The confidence intervals are reasonably tight for all age groups in the 
FRS with the partial exception of households with HRP aged 16-24 (which is the 
smallest sample size of any age group category). Once again, the LCF shows a 
more pronounced widening of sample size for the lowest age group.  

Figure A.7 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms, by age of HRP: FRS  
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Figure A.8 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms, by age of HRP: LCF 

 

Figures A.9 and A.10 (on the following page) show confidence intervals by family 
type for the FRS and LCF respectively. The widest confidence interval is in the 
'multiple benefit unit' category, but the confidence intervals for all household type 
groups are relatively tight compared to some of the other category breakdowns in 
this appendix, reflecting reasonable sample sizes for each family type.  
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Figure A.9 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms, by family type: FRS  

 

Figure A.10 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms, by household type: LCF  
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The final category breakdown in this section is disability status of households. Figure 
A.11 shows the confidence intervals for the breakdown of cumulative impact by 
household disability status. The confidence intervals are smaller for the 'no disability' 
and 'disabled adult(s) only' groups than for households with disabled children and 
with both disabled children and adults. 

Figure A.11 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms, by household disability status: FRS 

 

Finally in this Appendix, Figure A.12 (next page) shows the confidence intervals for 
the two-way analysis of disability by income decile shown in Section 4.5 of the main 
report. Different coloured solid lines are used to show the point estimates of the 
cumulative impacts for each group, while the confidence intervals for the group of 
households with no disabled children or adults are quite tightly defined all the way up 
the income distribution. For the other three groups of households containing at least 
one disabled adult, the confidence intervals 'splay out' for higher income deciles. 
This reflects the fact that households with disabled adults are less likely than 
average to be located in the higher deciles, largely because disabled people are less 
likely to be in work than non-disabled people on average. The group of households 
with disabled children (but not disabled adults) also has relatively wide confidence 
intervals, particularly in the top half of the income distribution and the bottom decile.  
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Figure A.12 | Confidence intervals for cumulative impact of direct tax and welfare 
reforms, by household disability status and income decile: FRS 
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Appendix B | List of individual 
reforms and whether they are 
included in distributional 
modelling by Landman 
Economics and/or HMT 

Landman Economics charts and HMT decile charts 

This Appendix compares the set of tax, benefit and tax credit reforms modelled in the 
Landman Economics cumulative distributional impact modelling with the set of 
reforms modelled in the HMT decile charts. (The quintile charts produced by HMT 
are discussed later in the appendix.) 

Direct tax measures 

Both the Landman Economics modelling and the HMT decile modelling include the 
following direct tax measures:  

• increases in the income tax personal allowance; 

• transferable income tax allowances (introduced April 2015); 

• changes to the income tax higher rate threshold; 

• changes to the Primary Threshold and Secondary Threshold for Class 1 National 
Insurance Contributions, and the Lower Profits Limit for Class 4 National 
Insurance Contributions; 

• increases in the rates of employee, employer and self-employed National 
Insurance Contributions; 

• nominal freezes in Council Tax from 2011-12 onwards.  
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The Landman Economics modelling includes the reduction in the 50 per cent top 
income tax rate to 45 per cent, whereas HMT excludes this on the grounds that the 
behavioural impacts of changes to this additional rate of tax for high earners make 
static distributional results invalid (see HMRC, 2012 for a more detailed discussion of 
this issue).  

Indirect tax measures 

Both the Landman Economics modelling and the HMT decile modelling include the 
following indirect tax measures: 

• the increase in the standard rate of VAT. 

• changes to excise duties (motor fuels, alcoholic drinks, and tobacco products).  

• changes to Insurance Premium Tax. 

Benefit and tax credit measures 

Table B.1 gives a detailed breakdown of benefit and tax credit measures specified in 
the documentation for all Budgets, Autumn Statements and Spending Reviews since 
June 2010, with a list of which reforms are included in the Landman Economics 
modelling and the HMT decile modelling.  

Table B.1 | Benefit and tax credit changes 2010-15: which reforms are included in 
the Landman Economics and HMT decile modelling 

 Cost (£m, 
2015-16) 

Included in: 

Landman 
Economics 

HMT 

Budget June 2010 

Switch to CPI indexation for benefits and tax credits 
from 2011-12 

7900 yes yes 

DLA gateway reform 1190 no no 

Lone parent benefits: extend conditionality to those with 
children aged 5 and above 

210 no no 

Abolish Health in Pregnancy Grant 150 no no 

Sure Start Maternity Grant: first child only  75 yes no 

Income Support Mortgage interest: payments at 
average mortgage rate 

75 no no 

Savings Gateway: never introduced 120 no no 
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 Cost (£m, 
2015-16) 

Included in: 

Landman 
Economics 

HMT 

Housing Benefit reforms 

LHA set at 30th percentile of rents from 2011-12 435 no no 

NDDs: reverse uprating freeze and maintain link with 
prices from 2011-12 

360 no no 

Social sector: entitlements reflect size of family 
(‘bedroom tax’) 

470 no no 

CPI indexation for LHA 480 no no 

Additional bedroom for carers  -15 no no 

LHA caps on maximum rates (4-bed limit) 65 no no 

Additional discretionary housing payments -40 no no 

Tax credits 

2nd income threshold: reduce to £40,000 3300 yes yes 

Withdrawal rate increased to 41% 150 yes yes 

CTC: taper family element immediately after child 
element 

480 yes yes 

CTC: remove baby element 280 yes yes 

WTC: remove 50-plus element 45 yes yes 

CTC: reverse supplement for children aged 1 and 2 180 yes yes 

Reduction of income disregard to £5000 500 no no 

Introduction of disregard for falls in income 600 no no 

Changes of circumstances: reduce backdating to 1 
month 

340 no no 

CTC: increase child element above inflation in 2011-12 
and again in 2012-13 

-2050 yes yes 

Child Benefit: freeze rates for 3 years from 2011-12 1000 yes yes 

State pension triple guarantee -480 yes yes 

Pension Credit MIG: matching basic State Pension cash 
increase in 2011-12 

-535 yes yes 

Child Trust Funds: abolition of gov’t contributions 565 no no 
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 Cost (£m, 
2015-16) 

Included in: 

Landman 
Economics 

HMT 

Spending Review Autumn 2010 

Contributory ESA: time limit for those in the Work 
Related Activity Group to one year 

1475 no no 

HB: increase age limit for shared room rate from 25 to 35 215 no no 

Benefit cap 185 yes no 

DLA: remove mobility component for claimants in 
residential care 

160 no no 

Savings Credit: freeze maximum award for 4 years from 
2011-12 

280 yes yes 

ISMI: extend temporary changes to capital limit to Jan 
2012 

0 no no 

Cold weather payments: increase rate to £25  -50 no no 

Council Tax Benefit: 10% reduction in expenditure and 
localisation 

475 yes no 

Child Benefit: remove from families with a higher rate 
taxpayer 

2580 yes yes 

WTC: freeze basic and 30 hour elements 675 yes yes 

WTC: reduce payable costs through childcare element 
from 80% to 70% 

410 yes yes 

CTC: additional increase in child elements -575 yes yes 

WTC: increase working hours requirement for couples 
with children to 24 hours 

395 yes yes 

CTC and WTC: real time information 190 yes yes 

Budget 2011 

ISMI: one year extension from Jan 2012 0 no no 

HB: cancel reductions for long term jobseekers  no no 

DLA: mobility components for claimants in residential 
care 

0 no no 

LHA: transitional protection 0 no no 

ESA youth: abolish NI concession 15 no no 

Benefit fraud: sanctions and debt recovery 65 no no 
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 Cost (£m, 
2015-16) 

Included in: 

Landman 
Economics 

HMT 

Autumn Statement 2011 

Housing Benefit changes -15 no no 

CTC: remove 2012 over indexation 995 yes yes 

WTC: freeze main parameters 295 yes yes 

Pension Credit changes -10 yes yes 

Budget 2012 

Child benefit: threshold at £50,000 and taper to £60,000 630 yes yes 

WTC: extend exemptions for carers allowance -5 no no 

DWP fraud and error initiatives 80 no no 

Welfare reform bill: amendments 0 no no 

Autumn Statement 2012 

Working age discretionary benefits and tax credits: 
increase by 1% for 3 years from 2013-14 

2680 yes yes 

Child Benefit: increase by 1% for 2 years from 2014-15 360 yes yes 

HB: increase LHA by 1% for 2 years 280 no no 

Universal Credit: increase disregards by 1% for 2 years 
from 2014-15 

680 yes yes 

Extension of support for ISMI -20 no no 

Tax credits: error and fraud 185 no no 

Tax credits: debt recovery 125 no no 

Budget 2013 

Universal Credit: exempt from Income Tax -35 yes yes 

Childcare: additional funding -400 yes yes 

Autumn Statement 2013 

Tax credits: improving collection and admin 75 no no 

tax credits: annual entitlement 5 no no 
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Notes: Costings are estimated by the author based on extrapolation from the 
published costings for 2014/15 as the June 2010 Budget and 2010 Spending 
review did not contain costings for 2015/16.  

In general, the HMT decile modelling and the Landman Economics modelling both 
cover the same set of reforms with the following exceptions: 

• The Landman Economics model includes an estimate of the impact of localisation 
of Council Tax Benefit (and a 10 per cent reduction in overall spending on this 
benefit, with the reduction targeted on working-age families) whereas the HMT 
model does not.  

• The Landman Economics model includes the benefit cap.  

• As explained in Section 6.2, Landman Economics modelling 'scales up' the 
distributional impact of changes to VAT and other indirect taxes so that the overall 
projected net revenue from (or net costs of) the changes corresponds to the 
aggregate revenue projections from HMRC, thus correcting for under-reporting of 
expenditure in the LCF. HMT does not make this correction.  

• The HMT modelling of means-tested benefits and tax credits includes an 
allowance for non-take-up whereas the Landman Economics modelling does not. 

Overall, HMT estimates that its decile modelling includes around 70 per cent of 
changes to benefits and tax credits (measured by change in net revenue), whereas 
the Landman Economics model includes around 80 per cent.  

HMT quintile modelling 

HMT’s modelling of the distributional impact of tax and welfare reforms by quintile 
(as shown, for example, in Figure 7.3 of this publication) includes a wider range of 
benefit and tax credit changes than the decile modelling. Most of the reforms which 
cannot be modelled accurately on individual households are 'apportioned' to groups 
of households on the basis of observable characteristics and then these impacts are 
added to the results from the detailed modelling at decile level to give a fuller picture. 
For example, many of the changes to Housing Benefit cannot be modelled in full 
detail on individual households due to data limitations, but tenants in receipt of 
Housing Benefit can be identified with accuracy in the LCF data; the apportionment 
algorithm allocates (for example) the impact of the ‘bedroom tax’ according to 
families with children in the social rented sector.  
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By using apportionment procedures, around 90 per cent of the total changes to 
benefits and tax credits can be modelled at the quintile level. A similar procedure is 
used by Landman Economics (at the decile level) to produce Figures 6.1, 6.2 and 6.3. 

Universal Credit 

Universal Credit is not included in the main set of distributional simulations for either 
Landman Economics or the HMT modelling, because it is not expected to be fully 
rolled out until late 2017. However, the Landman Economics model is capable of 
modelling the distributional impacts of switching households from the current benefit 
and tax credit system to Universal Credit. Results for the impact of Universal Credit 
are shown in Section 3.4 of the main report, and Appendix E. The distributional 
analysis documents published at recent Budgets and Autumn Statements have 
included a distributional analysis of the impact of Universal Credit using the DWP's 
Policy Simulation Model alongside the distributional charts for the impact of other tax 
and benefit measures derived using HMT's IGOTM model.  

As discussed in detail in Section 6, the difference between the Landman Economics 
and the DWP results is due to the fact that the Landman Economics analysis 
assumes full take-up of Universal Credit as well as the previous tax and benefit 
system it replaces, whereas DWP assumes incomplete take-up of both systems, but 
that take-up of Universal Credit will be higher than under the old system. This results 
in the distributional effect of Universal Credit being significantly more positive under 
the DWP assumptions. 
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Appendix C | Impact of reforms 
using April 2007 baseline 

All the Landman Economics graphs of cumulative impact of tax, benefit and tax 
credit reforms in the main part of the report use the April 2010 tax system as the 
baseline. This Appendix shows how much difference it makes when the April 2007 
tax system is used as the baseline instead of the April 2010 tax system. The 
rationale for using April 2007 as a baseline is that the 2007/08 financial year marked 
the end of the long economic expansion which had begun in the early 1990s and the 
onset of the ‘Great Recession’ of 2008-09. Using April 2007 as the baseline 
therefore allows us to assess the impacts of the full set of reforms undertaken in the 
wake of the economic recession, rather than just those occurring under the Coalition 
Government elected in May 2010. The main additional reforms undertaken between 
April 2008 and April 2010 which would not be included in an analysis using an April 
2010 baseline, but which are included in this Appendix with an April 2007 baseline, 
are as follows:  

• A new top rate of tax of 50 per cent for individuals with gross incomes over 
£150,000, which came into force in April 2010. This was subsequently cut to 45 
per cent in the 2012 Budget. This means that an analysis using an April 2010 
baseline models a cut in the top rate of income tax (from 50 per cent to 45 per 
cent) whereas the analysis in this Appendix models an increase in the top rate of 
income tax (from 40 per cent to 45 per cent).  

• The removal of the income tax free personal allowance for individuals with gross 
income of £100,000 (the allowance is tapered away at the rate of 50p for each £1 
above £100,000). This also came into force in April 2010.  

• The 2009 Pre-Budget Report announced a temporary increase in means-tested 
benefits and tax credits in April 2010 above the rate of inflation, with the rates 
then scheduled to revert to the long-run uprating by Retail Price Index or Rossi 
index inflation in April 2011. Using a 2010 baseline, this temporary increase is 
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included in the baseline and so the subsequent uprating of benefits looks less 
generous than it would have done had RPI/ROSSI uprating been adhered to for 
2010/11.37 Using an April 2007 baseline gets around this issue.  

• Above-inflation increases in the income tax personal allowance, combined with an 
offsetting cut in the value of the higher rate threshold.  

In addition to these measures, the Government cut VAT from 17.5 per cent to 15 per 
cent from January 2009 to January 2010 as a temporary economic stimulus 
measure. However, as this cut only lasted one year its impact is not included in this 
Appendix as we are comparing the April 2007 baseline with the April 2015 tax/benefit 
system after all announced reforms.  

Figure C.1 (on the following page) shows the cumulative impact of tax, benefit and 
tax credit reforms as a percentage of net income by income decile, for the FRS, 
using an April 2007 baseline instead of an April 2010 baseline. For comparison, the 
blue line on the graph shows the total impact using an April 2010 baseline. Using an 
April 2007 baseline makes the measured impact of the reforms less negative for all 
deciles except the top decile, where the negative impact of the reform package is 
greater (by about 1.5 per cent of net income).  

37 Note that the formula for uprating was changed from RPI/Rossi to CPI in the June 2010 Budget, but this is 
taken into account by the Landman Economics calculations in this report regardless of whether an April 2007 or 
an April 2010 baseline is used.  
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Figure C.1 | Cumulative impact of tax and welfare reforms as a percentage of net 
income by income decile: April 2007 baseline 

 

Figure C.2 (on the following page) shows the results by household ethnicity using an 
April 2007 baseline. Using this baseline results in slightly smaller overall losses as a 
percentage of net income for all groups, particularly the Mixed ethnicity group and 
the Other ethnicity group.  
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Figure C.2 | Cumulative impact of tax and welfare reforms as a percentage of net 
income by household ethnicity: April 2007 baseline 

 

Figure C.3 (on the following page) shows the percentage changes in net income by 
family type using an April 2007 baseline. For single people with no children and 
multiple benefit unit households the measured impacts using an April 2007 baseline 
are virtually identical to those using an April 2010 baseline. For other groups, the 
measured impacts are less negative using an April 2007 baseline. This is especially 
the case for lone parents. 
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Figure C.3 | Cumulative impact of tax and welfare reforms as a percentage of net 
income by family type: April 2007 baseline 

 

Figure C.4 (on the following page) shows the distributional impacts by age of 
household respondent person (HRP) using an April 2007 baseline. The measured 
impacts are less negative using an April 2007 baseline than an April 2010 baseline 
for households with HRPs aged 16 to 44, and for households with HRP aged 65 or 
greater. The measured impacts are more negative for households aged 55 to 64. For 
households with HRP aged 45 to 54 there is essentially no difference between the 
two baselines.  

 
 
 
 
Equality and Human Rights Commission  133 
Publication RT.14.N94 



Cumulative Impact Assessment  Appendix C 
 
 
 
 

Figure C.4 | Cumulative impact of tax and welfare reforms as a percentage of net 
income by age of HRP: April 2007 baseline 

 

Finally, Figure C.5 (on the following page) shows the cumulative impacts (excluding 
indirect taxes) for households by disability status. The measured impacts using an 
April 2007 baseline are very similar to an April 2010 baseline for households with 
disabled children (but no adults). The measured impacts for other groups are less 
negative; significantly so in the case of households with disabled children and 
households with disabled children and adults.  
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Figure C.5 | Cumulative impact of tax and welfare reforms as a percentage of net 
income by household disability status: April 2007 baseline 
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Appendix D | Periods over 
which income and expenditure 
information are collected in 
FRS and LCF 

Income information 

The income measure in both LCF and FRS is a composite of income from different 
sources recorded over periods ranging from 1 week to 1 year. For example, in FRS 
the breakdown of the period over which earnings information was collected was as 
follows. 

Table D1 | Period over which earnings were reported in FRS, 2011-12 

Period % of sample 

1 week 18.4 

2-4 weeks 7.6 

Calendar month 72.5 

2 months-annual 1.5 

 

As shown in Table D1, most of the information in the FRS is collected on a monthly 
basis. So most of the information here is monthly. 

For around 87 per cent of the sample the payment of earnings was their usual 
amount over the stated period.  

Information on self-employed income in the FRS is reported on an annual basis in 
most cases (based on accounts where available, or on the interviewee's estimate of 
average income over the year where accounts are not available). 
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Information on income from tax credits and benefits is recorded over the period 
specified by the interviewee. In 2011-12, 62 per cent of adults receiving benefits in 
the FRS reported income in a weekly basis, 6 per cent fortnightly, 30 per cent 4-
weekly, and 2 per cent by calendar month.  

Information on income from private pensions is reported over the period specified by 
the interviewee. Four per cent of respondents with private pension incomes were 
paid weekly, 86 per cent monthly, 10 per cent at 3-month or longer intervals.  

Income from the LCF is recorded on a similar basis in the interview questionnaire. 
For both FRS and LCF the income information is checked and processed to produce 
income variables on a weekly basis.  

Expenditure information (in LCF only) 

The expenditure measure in LCF is based (for the most part) on fortnightly diary 
expenditure plus some codes where expenditure over a longer time period is 
explicitly asked about in the survey, e.g.: 

• Rent 

• Electricity and gas 

• Car purchases 

• Holidays 

• Household furniture and furnishings 

• Season tickets for public transport 

• Telephone bills 

• TV subscriptions.
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Appendix E | Additional results 
from modelling the 
distributional impact of 
Universal Credit 

This Appendix includes the additional distributional breakdowns of the impact of 
Universal Credit by family type, age of HRP and household ethnicity status which 
were not included in the main report for reasons of lack of space.  

As already highlighted there are differences between the Landman Economics and 
the DWP modelling results which is due to the fact that the Landman Economics 
analysis assumes full take-up of Universal Credit as well as the previous tax and 
benefit system it replaces, whereas DWP assumes incomplete take-up of both 
systems, but also that take-up of Universal Credit will be higher than under the old 
system. This results in the distributional effect of Universal Credit being significantly 
more positive under the DWP assumptions. The take-up impact of Universal Credit is 
discussed in more detail in Section 6. 
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Cumulative Impact Assessment  Appendix E 
 
 
 
 

Figure E.1 | Impact of Universal Credit (in addition to other 2010-15 reforms), by 
family type as percentage of net income 

 

Figure E.2 | Impact of Universal Credit (in addition to other 2010-15 reforms) by age 
of HRP as a percentage of net income 
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Cumulative Impact Assessment  Appendix E 
 
 
 
 

Figure E.3 | Impact of Universal Credit (in addition to other 2010-15 reforms) by age 
of HRP by household ethnicity status as percentage of net income 

 

Figure E.4 | Impact of Universal Credit (in addition to other 2010-15 reforms) by 
household disability status, as percentage of net income 
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This research report examines the extent to which it is possible to use cumulative 

impact assessment techniques to analyse the equalities impacts of tax, welfare and 

spending policies. It considers the feasibility of cumulative impact assessment, 

details the impact of the tax, spending and benefits changes 2010 – 2015 and 

provides key recommendations. This exploratory research was commissioned by 

the Equality and Human Rights Commission as part of its work to examine ways 

of making financial policy-making fairer.
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