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Non-technical summary

The amount of risk and uncertainty faced by individuals is an important
guestion both for understanding individual economic behaviours. Given that
most individuals are risk-averse and that self-insurance is infeasible for many,
an increase in risk and uncertainty has negative consequences for individual
welfare. Income instability, or the extent to which individuals experience
sizable income swings, has usually been interpreted as a proxy for risk and
insecurity, and there are associations between income instability and clinical
depression, poor health, food insecurity, mortgage delinquency, reduced
educational achievement of children, poorer child health outcomes, and
problem behaviour in adolescents and children.

This paper estimates instability or volatility in individual and household
incomes in the UK between 2009 and 2017 using data from the first 8 waves
of Understanding Society. We examine volatility not just in individual earnings
but also in household disposable income, and how labour income, income
from non-labour but private sources, and income from transfers and taxes
affect it. This allows us also to examine the extent to which the tax-benefit
system stabilizes incomes, and how this changed through the period of
‘austerity’ and benefit cuts.

In line with previous work, we find that volatility of household labour income is
always lower than that of individual labour income, suggesting that other
household members provides some insurance against swings in one’s own
earnings. Taxes and transfers reduce volatility significantly, with most of the
impact due to social security cash benefits or income-dependent refundable
tax credits. These reduce around a quarter of the volatility of household
private income for the working age and 40 percent for those aged 60 or over.
Across the period, there is a decline in volatility. For the working-age, this is
driven by a falling volatility of individuals’ own earnings; for those aged 60 or
over, by a falling volatility of private unearned income. On the other hand,
taxes and benefits became less well correlated with earnings, and became a
less important component of disposable income, both of which have limited
their ability to counteract swings in labour income.
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1. Introduction
The amount of risk and uncertainty faced by indimald and households is an important
economic question both for understanding individeabnomic behaviours and for the
welfare consequences. Given that most individuadsrigsk-averse and that self-insurance is
unlikely or infeasible for many, an increase irkr@d uncertainty has negative consequences
for individual welfare. Income instability, defineas the extent to which individuals and
households experience sizable income swings, hadlydeen interpreted as a proxy for risk
and insecurity (Dynan et al., 2012, Jensen and e€h015). Previous studies have
documented an association between income instahititl clinical depression (Prause et al.,
2009), poor health (Halliday, 2007), food inseguiiDahl et al., 2014, Leete and Bania,
2010), mortgage delinquency (Diaz-Serrano, 2008jluced educational achievement of
children (Hardy, 2014), poorer child health outcen{®/olf and Morrissey, 2017), and

problem behaviour in adolescents and children (&eam et al., 2015, Hill et al., 2013).

The vast majority of the literature on income ihgdity focuses on the US (e.g. (Gottschalk
and Moffitt, 2009, Bania and Leete, 2009, Dahllet2z011, Dynan et al., 2012, Ziliak et al.,
2011, Gosselin and Zimmerman, 2008, Shin and S@0h1). Whereas the exact estimates
differ somewhat depending on data and methodologst indicate a substantial rise in the
instability of (male) earnings between the 1970¢l &ne 1990s, as well as increased
instability of household incomes. Low paid or lokilled workers typically experience
higher levels of income instability and have be#lecéed by increases in instability to a
greater extent (Hill et al., 2017, Hannagan andddoh, 2015). Major studies from outside
the US (Chauvel and Hartung, 2014, Van Kerm, 2@B8CD, 2011, Daly and Valletta,

2008) show similar findings.



The evidence on trends in earnings and incomehitisyan the UK is much sparser and less
conclusive. Early work using pseudo-panels and abtnative data suggests that earnings
have become more unstable in the later part of 189#0s (Blundell and Preston, 1998,
Dickens, 2000). More recent work using panel datanconclusive. Jenkins and Cappellari
(2014) compute the volatility of male and femalengsgs between 1991 and 2008 and
conclude it has been constant during this periodereas labour market volatility (i.e.
including individuals with zero earnings) has fallprimarily due to stronger employment
attachment. Blundell and Etheridge (2010) studytthesitory variance (another measure of
instability) of earnings and disposable income eoclude that while the former is flat, the
latter is u-shaped falling in the early 1990s aisthg subsequently. Finally, Jenkins (2011)
examines trends both in income volatility and ie tihansitory variance of earnings and
disposable income between 1991 and 2003. He cozltldat there is no trend in the
instability of earnings, especially among primeég®male earners. Whereas volatility
measures of disposable income also indicated mal tthe transitory variance measure fell
slightly over the period. Bartels and Bonke (20fiB§l that the transitory variance of male
earnings increased significantly between 1993 &4 2ut that of household net income
remained flat. Finally, Daly and Valetta (2008)dinthat the transitory variance of male

earnings increased in the early 1990s and fellesyuently.

We contribute to this literature by examining tleedls and trends of volatility in the UK
between 2009 and 2017. As far as we know, thibasfitst paper to examine the extent to
which household disposable incomes in the UK haaime more or less unstable since the
Great Recession. To measure income instabilityuses“volatility”, defined as the standard
deviation of the arcpercentage annual change mniec(see Section 3 for details). Following

the literature, we start by examining individualrreags. We then look at volatility in



household disposable income, and how labour incameeme from non-labour but private

sources, and income from transfers and taxes affect

We also examine the extent to which the tax-besgfitem is able to stabilize incomes in the
event of a labour market exit shock. Previous waak found that the volatility of earnings is
usually higher than that of household disposabt®rime suggesting that other sources of
income, in particular taxes and benefits, playrapdrtant role in mitigating earnings shocks.
% Many transfer programs are explicitly designedctshion incomes in case of adverse
shocks to earnings generated by unemploymentedlth or child birth. While not explicitly
designed as insurance, progressive taxation aég @ln important role in the intertemporal
smoothing of incomes (Knieser and Ziliak, 2002, igiay 1980). Several studies have
suggested that part of the increase in income iifah the US can be explained by welfare
reforms that reduced the coverage and the gengafdidS income support programs (Hardy
and Ziliak, 2014, Hardy, 2016, Bania and Leete,Q08imilarly, Jenkins (2011) suggests
that different levels and trends in income volstiln the US and UK can be partly explained
by the much stronger British safety net. Finallysignificant body of evidence points to the
direct consumption stabilization effect of manynsters (Bronchetti, 2012, Gruber, 2000,
Browning and Crossley, 2001, Gundersen and Zik&IK)3). We are especially interested in
examining the role of transfers and taxes in miiigaincome volatility during this period
given that is has often been described as onausteaty’ and benefit cuts (DeAgostini et al.,

2017, Cribb et al., 2018).

To estimate our volatility measures, we use data fthe UK Household Longitudinal Study
(UKHLS) known as “Understanding Society” (Univeysitf Essex et al., 2018). UKHLS

began in 2009 with a sample of approximately 40 J08@0seholds, and seeks to interview all

3 Figure 4 of Jenkins (2011) appears to show the opposite result, but is actually comparing volatility in
household income of all individuals with volatility in earnings for prime-age men.
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household members annually (see Knies, 2017 foemetails). We use data from the first 8

waves; see Fisher et al. (2019) for more infornmagéibout the income data.

Our findings are as follows. First, in line witheprous work, we find that volatility of
household labour income is always significantlyolekhat of individual labour income for
those of working age, suggesting that the laboworme of other household members
provides some insurance against swings in own regsni As expected, taxes and transfers
reduce volatility significantly, with most of thenpact due to social security cash benefits or
income-dependent refundable tax credits. Theseceedtound a quarter of the volatility of

household private income for the working age ange@ent for those aged 60 or over.

Looking across the period, we see a decline intMityain both earnings and disposable
income. For the working-age, this is driven by dirfg volatility of individuals’ own
earnings, and for those aged 60 or over, by antaNolatility of private unearned income.
On the other hand, taxes and benefits became lessavrelated with earnings, and became
a less important component of disposable incoméh ld which limit their ability to
counteract swings in labour income. This is notugi though, to outweigh the first impact,
and so overall the volatility of disposable inconfielt Results are valid to most choices of
alternative samples, except when we restrict tovédry select group of individuals whose

households provided valid, non-imputed, respors@d tomponents of income in all waves.

The rest of the paper proceeds as follows. Se&idescribes the UK economic and policy
context during the period we study. Section 3 nggi¢he data and our measure of volatility.
We present volatility estimates for earnings andsetold labour and private income in
Section 4. Section 5 examines the role of the &nebt system in reducing volatility over the

period. In sections 6, we decompose the variancdisgfosable income changes into the



variances and co-variances of its income compon&¥iéspresent sensitivity checks on our

main estimates in Section 7. Section 8 concludes.

2. The UK economic and policy context after the Great Recession

The period we study in this paper, 2009-2017, ietu most of the strongest economic
downturn in the post-war era -the Great RecessidZ008-2012-, as well as the subsequent
economic recovery (2012-2017). The Great Recessamatypical in that the fall in output

has been passed through to earnings rather thaloymgnt. In 2011-12, employment was

just 2 pp lower than its pre-recession peak. Intrest, median earnings were 8% lower than
before the recession (Cribb et al., 2017). SincE22@arnings have recovered but in 2016
they remained around 3 percent lower compare®®3/8 whereas the employment rate was
2 percentage points higher (Cribb et al., 2018)plByment and earnings growth since 2012

has been strongest for low income households (Gtlath., 2018).

The evolution of incomes depends not only on laboarket changes but also on the tax-
benefit system. Taxes and benefits significantlghooned the fall in earnings during the
recession. At the I0percentile, the fall in earnings was around 12%tbe fall in earnings

plus transfers (benefits and tax-credits) was @mbund 4% (Cribb et al., 2017). Pensioner
incomes were especially protected during the rémessStarting in 2011, the Coalition

Government introduced reforms of the tax-benefgteay that aimed to contain the fiscal
deficit. These reduced the real value of both imkwand out-of-work benefits and made
access to some disability related benefits morkcdif. On the other hand, state pensions
were protected by a ‘triple lock’ and the incomex tpersonal allowance increased
significantly for the working age (for a detailadtlof all the policy reforms see DeAgostini
et al., 2017). On average, families lost aroundpkent of their income due to benefit cuts

between 2011 and 2015 and gained around 1.7 peaseatresult of lower income taxes



(DeAgostini et al., 2017, Cribb et al., 2018). Hoer low income families were

disproportionately disadvantaged. For example, amfamilies with no earners, benefit
income fell around 6% or £620 per year (Cribb et 2018). Lone parents, who are more
likely to have low incomes, lost on average 2 petrad their disposable income due to

benefit cuts (DeAgostini et al., 2017).

Given the economic and policy context, what shawddexpect regarding income volatility?
Some authors have suggested that volatility risesd recession and falls during periods of
economic growth (Gottschalk and Moffitt, 2009, Jiesk 2011). However, the evidence that
economic downturns increase volatility is weak @astudy that finds the opposite result, see
Carey and Shore, 2013). Since the Great Recesemteal earnings more than employment,
it might be expected that any negative effects wdd spread more widely, thus limiting the
extent of the shock to any one household. Sinceih@ame household generally experience
higher volatility, strong growth of employment aedrnings in this group might be expected
to reduce average volatility. However, during {hésiod the UK also experienced an increase
in temporary forms of employment (including zeraih contracts) and especially in self-
employment (Hudson-Sharp and Runge, 2017). In iaddito increasing labour market
income volatility, unstable and insecure work mégoamnake it harder to claim the correct

benefits (Ben-Ishai, 2015).

It is not entirely clear to what extent policy rafes affected income volatility. Cuts to
benefits are most likely to affect low income faeslwho have higher levels of volatility. On
the other hand, the expansion of the tax credésdbcurred during the late 1990s and 2000s
produced a system that is well positioned to redgorfalls in earnings albeit not to falls in
employment (Cribb et al., 2017). Cuts to out of kvbenefits might not affect volatility so
much as the level of income. Cuts to in-work basefmbedded in Universal Credit are not

captured by our data which ends in 2017. Finalhgnges in the administration of benefits
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that make it harder for potential recipients toemsscthem may be more important than

changes in the rules. Yet, the evidence on thistgemains anecdotal.

3. Data and methodology

To estimate our volatility measures, we use datemfrUnderstanding Society, the UK
Household Longitudinal Study (UKHLS). UKHLS begartiwa sample of approximately
40,000 households, and now collects a wealth ajrim&tion from all members of these
households annually, including demographic, laboarket and detailed income data. The
study started in 2009 and we use data from the 8rsvaves. Fisher et al. (2019) has
considerable information about the income dataluting a comparison of the estimated

distribution of income in UKHLS with that in thefafial dataset for the UK, HBALI.

There is no established consensus on how to meamame instability. Some studies have
directly examined raw income changes whereas otters attempted to distinguish between
anticipated and unanticipated changes. Separatiegpected shocks from expected income
growth is theoretically important but in practidestdistinction may not be so clear-cut (for
example, despite retirement being a well anticghpateome shock most individuals fail to

save enough, making a strong case for public ofd-Bggurance). The separation of
anticipated and unanticipated income changes @ rad$ straightforward to estimate using

income data alone. It relies on fitting an incommainic process that is data demanding.
Results are often sensitive to the actual paramspecification of these models(Shin and

Solon, 2011, Moffitt and Zhang, 2018).

Contrarily, measures based on raw income changssti(ity) are non-parametric, simple to
compute, require only two consecutive years toregt and are defined at the individual

level. Some can also easily incorporate zero insram important feature in our case. For



these reasons, we use a measure of income vgfatithe standard deviation of the

arcpercentage change in income:

V. = [Var[100 Yie = Ve
‘ (Yie + Yie_1)/2

{

whereY;; is income at time for individuali . We divide the change in income by the mean of
the two years rather than by income in the firsryg;_,) because this has been shown to
minimize the influence of outliers and allows faetinclusion of observations where income
is zero in either year (Ziliak et al., 2011, Jerskand Cappellari, 2014). It also ensures the
measure is symmetric: the size of any change doedapend on the ordering of incomes in
yeart-1 andt. When income is zero in both years, we set thpesioentage change equal to
zero as well (as this implies no change). The aogrgage change can take values between -
200% and + 200% Individuals with no income in yedrbut positive income in yedrwill
have an arcpercentage change of +200%. Similantijyiduals with positive income in year
t-1 and no income in year will have an arcpercentage change of -200%. Whie
originating in an income dynamics model, our measair volatility has been shown to be
closely related to the variance of transitory sksoirtk more complex modél§Ziliak et al.,

2011, Moffitt and Zhang, 2018).

We calculate volatility measures for five incomencepts: individual labour earnings
(including self-employment), household labour eagsi household private income (defined
as the sum of household labour earnings and adlr atbn-labour private sources of income

such as private pensions, property and investmeoime, alimony and other smaller sources

* The term volatility has usually been used by switheking at raw (or age-adjusted) income changdgkewhe
transitory variance has been used to denote ‘rahgdbotks following a decomposition based on an iineo
dynamics process.

® More specifically, Ziliak et al. (2011) show thatolatility” includes changes in income stemmingift
changes to the time loadings of the permanent negidzomponent (i.e. the ‘prices’ of unobserved!)skihd
changes to the time factor loadings and shockkeofransitory variance component.
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of income such as education maintenance grantg@rhousehold transfers, household total
gross income (defined as the sum of household terim@ome and all state benefits received
by members of the household, including tax credigs)d household disposable income
(defined as total gross income minus income taxesnational insurance contributions). For
those of working-age, the sources of householdapgiincome other than labour income are
typically marginal and, as such, volatility treralsd levels in household labour and private
income will be very similar. But non-labour privegeurces of income are important for older
individuals, and they will play an important rotedetermining volatility for those aged 60 or

maore.

An overview of our income concepts can be foundable 1.

Table 1: Definition of income concepts

Income Definition

Individual labour Gross monthly labour income: sum of usual grossniegs, self-

earnings employment income and earnings from second jobs

Household labour Sum of total personal monthly income from labowoime received by all
earnings household members

Household private Sum of household labour earnings, private beneéibine received by all
income household members, pension income received bycaitdhold members,

investment income received by all household membads miscellaneous
income received by all household members
Household total grossSum of household private income and social benmefdme received by all
income household members
Household disposableNet household income; taxes deducted only on egsnin
income

These income concepts have been constructed usngKLHS derived income variables.

The derived income variables summarize and aggretied detailed income information
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collected by the survey, including earnings, pemsidenefits and other incolneUKHLS
also imputes missing values due to item and indafldnon-response in these derived
variables but not in their componéehtg/e make use of these imputed values throughaut ou
main analysis but present some robustness checksdton 7. Information on income taxes
and national social insurance contributions isaadlected directly by the survey. However,
the UKHLS makes available net income estimatessddrirom a mixture of direct reporting
by respondents and, when reported net income isimgisimputations based on gross
incomes and household and individual charactesisii®ie imputations seek to replicate as
close as possible the methodology developed byDisgartment for Work and Pensions
(DWP) for computing Households Below Average IncofHBAI) estimates (see Fisher et

al. (2019))).

All the derived income variables refer to curremnhnly values. We use monthly Before
Housing Costs HBAI CPI values to deflate all incanie average 2017 levels. Volatility
estimates are presented by year of issue. In nagsis¢ this is the year the interview actually
took place. However, due to field work constrairisssmall number of households are

interviewed in the subsequent year.

All incomes are equivalised using the ‘modified @ scal€. This essentially means that
demographic changes (such as for example the dfirdhchild) will appear as income shocks
(including in the labour market income estimategrethough income may have remained
unchanged. Finally, to avoid unusual arcpercentdgege measures, we set all negative
incomes to zero; this affects only between 0.18% @07% of observations (depending on

the income concept).

6 See the User Guide on more info on the derivatioof these variables:

https://www.understandingsociety.ac.uk/documentét@instage/user-guide

" Missing values for non-respondent households arémputed.

® The detailed imputed income components are urahail

° The ‘modified OECD’ scale assigns a weight of the first person, 0.5 to subsequent adults ando0.3
children (defined as aged 13 or under).
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Our sample consists of all individuals aged 25 avel who have valid information on all of
our five income concepts in at least two conseeugwars. Given the divergent evolution of
median incomes for the working age and pensioneséiwolds, we carry out our analysis
separately for individuals aged 25-59 and individuaged 60+. We do not include
individuals younger than 25 in our analyses as nadritiem are students or apprentices and
their larger than average volatility of earningsilmcome does not necessarily translate into
economic instability or insecurity. We are left wi23,942 working age individuals (and
approx. 103,000 observations) and 13,164 indivilagled 60 or over (and approx. 60,000
observations) with a non-zero longitudinal weidtidte that individuals who are working age
in one year may move into the 60+ group in subsetquears. We use longitudinal weights
throughout to account for selective attrition. Hoee unweighted results are very similar
(available from the authors). For all our estimates calculate bootstrapped standard errors

based on 1,000 replications.

4. Volatility of UK private incomes after the Great Recession

We start by examining trends in the volatility odreings and other private sources of
incomes. Figure 1 maps the yearly volatility iniindual labour income, household labour
income and household private income between 20d@@amh7 separately for the working age
and 60+. Among the working age, the volatility nflividual labour income fell from 2010 to
2017 by almost 6 percent; household labour andafgivncome volatility fell by similar
magnitudes by 2016, but then ticked up in 2017. débold labour income volatility is
always significantly below that of individual eamgs suggesting labour and wage shocks are
not positively correlated within the household (hal correlations are shown in section 6).

The labour income of other household members pesvabme insurance against swings in
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own earnings. Non-labour private income sourceslamwegligible effect on volatility for

those of working age.

Among individuals aged 60+, individual labour inc@mwolatility initially fell slightly from
2010 to 2013 and increased thereafter. As a resldtility of individual labour income was
only slightly higher in 2017 compared to 2010. Awsimilar trend can be observed for
household labour income. Household private incomo&atiity on the other hand fell
substantially from 81 to 61, a fall of almost a dea Further analysis has shown that the
trend is mostly due to private pension incdfeHousehold labour income volatility is
consistently higher than individual labour inconadatility, the opposite pattern to that found
among the working age. The difference comes mdsily individuals who are themselves
retired but have a partner that is of working age i work: for these individuals, individual
labour income volatility will be zero but househdédbour income volatility will be positive.
There is also a large effect of non-labour incomessolatility for the 60+. In 2010, these
incomes increase volatility significantly but by 120 their effect is statistically

indistinguishable from zero.

9 The downward trend is still present if we omitalfrom wave 1, but is less pronounced.
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Fig 1. Volatility of individual and household labour and private incomes, 2009-2017

The standard deviation is poorly suited to captin@nges in the distribution of income

shocks. To better understand what is driving thiérfasolatility, Figure 2 plots the Iband

the 90" percentile of the distribution of arcpercentagarges for the working age. There is a

clear reduction in the (absolute) size of incomanges at the f0percentile from 2010 to

2015, particularly for the measures at the housklevkel, although the size of these large

income reductions rose in 2016 and 2017, partiufar the measures at the household

level. In contrast, changes to positive shocksrareh more limited. There is a fall in size of

income changes at the"®percentile for gross private income, but littlenbe for individual

and household labour incomes.
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Fig 2: Quantiles of the ar cper centage change of individual and household labour and

privateincomes, 2010 to 2017. Working age (25-59)

Quantiles of the distribution of income changestf@ older age group are shown in Figure
3. In this case, the decline in the volatility @usehold private income is attributable mainly
to a fall in large positive income shocks. The™9percentile of the distribution of

arcpercentage changes is almost halved from 20201@. In contrast, the decline over time

in the magnitude of negative income shocks is namcéaller.
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Fig 4: Volatility of individual and household private incomes, 2010-2017; Working age

(25-59) who are continuously in work (a) or continuously employed (b)

The volatility estimates presented in Figure 1 udel all individuals with valid income
information satisfying the age condition. In costranany of the previous studies of earnings
volatility have focused on continuously employediwduals. To facilitate comparisons with

previous results, Figure 4 plots volatility estiegtfor individuals who are continuously in
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work (employed or self-employed) and for employeel/. Our estimates using employees
only (Figure 4b) are very similar to Jenkins andp@slari (2014). They find that the
earnings volatility of men and women continuoustypéoyed is around 30, the same as we
do. Estimates in Figure 4a are higher becauseitithyde self-employed individuals who, on
average, have higher labour income volatility. Natso that the fall in income volatility for
this group is much smaller than for the whole papah, and in some cases statistically
indistinguishable from zero. This suggests thangea in income volatility over this period
are not driven by the earnings of employees, betiastead driven by changes in labour
market attachment and the self-employed. Indeedyngnthe working age, the share of
labour market exits fell from around 4 percent touad 3 percent and the share of those
continuously in work increased from 73.5 to 76.5cpat. The proportion of individuals 60+
who were continuously employed also rose slightly dround 1 percentage point) as did the
share employed across this group. We did not fmdexidence of shifts in the share of jobs

with unstable or variable earnings the exceptioaroincrease in the share of self-employed.

5. The role of taxes and benefits in reducing income volatility

In this section, we review the role the tax bengfgtem played in reducing income volatility
during the 2010-2017 period. We compare the vdhaiif gross household private incomes
with that of household gross total incomes whicblude all public transfers and that of
household disposable incomes which additionally oiporate national insurance
contributions and income taxes. Figure 5 plotsdhresasures separately for the working age
and 60+. As expected, taxes and transfers reduleilirp significantly with most of the
effect attributable to transfers: just under adtaf the volatility of household private income
is reduced by transfers, as opposed to just 1-2eperbeing due to taxes. The relative

reduction in volatility from taxes and benefits @nmed constant throughout the period at
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around 33-34 percent. Transfers play an even laaerin reducing volatility for the 60+

group: the volatility of household private income rieduced by almost 40 percent by
transfers, reflecting the importance of state perssifor those who retire. As in the case of
the working age, the absolute change in incometilipfdbrought about by taxes and benefits

did not change throughout the period.
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a) Working age(25-59) (b) Older age(60+)

Fig 5: Volatility of household incomes before and after taxes and benefits, 2010-206

Next, we review the ability of the tax-benefit symst to mitigate volatility stemming from
labour market exit transitions. We do so by lookatighe distribution of shocks to household
private and disposable incomes (i.e. excluding @& including transfers and taxes) for
those households where at least one member wasteaffdoy a labour market. By
construction, individuals who exit employment egliir have an arcpercentage change of
individual labour earnings of -200 percent. Becatlsgr labour market exits are likely of a

different nature, we examine working-age and 6@viduals separately.
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Fig 6: Quantiles of household private income and household disposable income changes

of labour market leavers of working age

Figure 6 shows selected quantiles of the arcpeagenthange in household gross private and
disposable incomes for working age individuals eigmeing a labour market exit. Taxes and
benefits greatly reduce the size of the shockshin left tail. The 18 percentile of the
distribution of changes is approximately halved wkexes and benefits are added from -200
percent to -120 percent (although these incoms &a# larger in 2016 and 2017), and th8 25
percentile falls from -150 percent to -75 percewga(n, these are larger in 2016 and 2017). At
the opposite end, there is virtually no effectafds and benefits when shocks to household
gross market income are small. This pattern isisterg with a targeted tax-benefit system,
where effects are concentrated in the left taileOwe period we study, the distribution of
income changes associated with labour market éritks remained roughly the same, both
for household gross market income and househofmbd#ble income. The role of taxes and

benefits in reducing income shocks also remainethaimged.

As expected, labour market exits are associateu smitaller shocks to household incomes in
the older age group (Figure 7). The size of theek&idn the left tail is falling throughout the

period. The 18 percentile of the distribution of income change#f from around -200
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percent to -100 percent, whereas th& p&rcentile fell from -130 percent to around -50
percent. Conversely, the upper tail of the distidou of income changes remained
unchanged. Taxes and benefits therefore play aoriapt role in mitigating income shocks

associated with labour market exit among individued 60+.
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Fig 7: Quantiles of household private income and household disposable income changes

of labour market leaver s aged 60+

6. Decomposing trends in the volatility of household disposable

income

An important issue for understanding changes invtiatility of disposable income is the
extent to which shocks to various income sourcescarrelated or not and how correlations
changed over time. To gain insight, we decomphsevariance of disposable income into
the sum of the component variances and its coiveem We decompose disposable income
as the sum of own earnings (I1), earnings of otimssehold members (12), non-labour
private income (I3), transfers (14) and taxes (Mbhe variance of changes in disposable

income can be written as the sum of the varianédive®weighted income components and
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the corresponding covariances, where the weigktsharshares of the income components in

disposable income. Formally, we have

J J-1j-1
Var(Yy) = z Var(sijelije) +2 z Cov(sijelije, Sikelixt)
j:l j=1 k=1

whereVar(Y;,) is the variance of the arcpercentage change poséable income in yedy
Var(s;;el;je) is the variance of the arcpercentage change imtimme componentin yeart
weighted by its share in total disposable inco@we (s;;¢l;jt, Sikelike)is the covariance of the
weighted changes in incomeandk in yeart andJ is the number of income components
which in our case is five. (see Hardy and ZiliaR12 for the full decomposition formula).
Tables 2 and 3 show the evolution of i) variandethe constituent income sources, ii) their

co-variances and iii) their shares between 20102844 for the working age and 60+.
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Table 2: Decomposition of the volatility of hous&hdisposable income for the working age

2010 2011 2012 2013 2014 2015 2016 2017

V(1) 4889.35 4709.85 4622.77 4216.56 4257.15 4238.91 423455 4368.11
V(l2) 5424.88 5473.71 5287.38 4946.63 5114.54 514245 511427 5129.31
V(ls) 11338.5 11197.66 10751.65 10522.59 10517.1 10540.32 10665.66 9966.82
V(l4) 6237.27 5985.19 5942.38 6344.98 6096.99 6520.29 6229.5 6075.75
V(ls) 6063.03 6316.79 6189.62 5880.28 6385.86 6416.04 6566.09 7043.88
C(l,, I2)  -13.09 -116.7 -11497 -150.61 -90.21 -117.89 4.71 42.75
C(ly, I3) -457.39 -305.71 -343.97 -379.02 -266.98 -233.07 -202.88 -312.85
C(l, l4) -958.79 -715 -735.23 -607.75 -647.68 -599.39 -462.02 -475.25
C(l1, Is) 2349.8 2268.08 2176.35 1895 2040.12 1945.15 1925.23 2306.8
C(lls) -275.58 -119.94 -138.85 -29.34 -115.6 -62.33  -163.07 143.61
C(l2, 1) -698.6 -573.81 -549.83 -476.95 -537.24 -752.74 -635.82 -476.53
C(l2, Is) 2256.49 24154 2124.8 1987.98 2108.06 2055.59 2123.31 2045.88
C(l3, 1a) 979.1 68596 827.81 1171.51 1026.28 1045.53 1178.99 922.91
C(l3, Is) -139.28 -199.91 -262.82 -300.76 -122.49 -36.95 61.83 0.28

C(ls, Is) -881.16 -766.48 -682.05 -569.4 -614.81 -600.4 -648.96  -484.55

S(lb) 46.24 4679  48.08 49.7  50.96 51.2  50.29 51.72
S(l) 4597 4513 451 4487 4463 4494 4518 45.57
S(ls) 5.75 6.07 6.56 6.59  6.57 6.63 6.58 6.55
S(la) 19.26 2005 19.73  19.33 1867 1826  17.72 16.9
S(Is) 2333 22,64 2239 2199 2161 @ 21.48 21.4 21.57

Source: Authors’ calculations based on UKHLS.
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Between 2010 and 2017, the variances of arcpemerdgaanges fell for all private income
components. The variance of own-earnings chandedyell percent, and that of other
sources of private income fell by 6 percent. By tcast, the variance of benefit income

changes hardly changed, and the variance of tanxgelsancreased slightly.

The covariance terms capture the extent to whic@dngés in various income sources are
correlated or not. We find that there is no cotretabetween shocks to earnings in the same
household. The covariance between individual egenand the earnings of other household
members is very close to zero throughout the pedodfirming that households with
multiple earners are able to effectively insure imgfaindividual earnings shocks. The
covariance between earnings and non-labour inconamges is negative and falling in
absolute value. As expected, benefit income chaagesiegatively correlated with changes
in earnings and non-labour private income. Howetyar,correlation is much weaker in 2017
compared to 2010: the covariance between changewnnearnings and changes in benefit
income was halved whereas the covariance betweangeB to the earnings of other
household members and changes to benefit inconiebjelmore than a quarter. The
covariance between taxes and earnings changededilgbroughout the period, albeit the
magnitude of the fall was smaller (between 9 andp2&ent depending on the earnings
concept}’. Finally, the share of earnings in household dispte income rose slightly, as did
the share of non-labour private income, whereasliaee of benefits and of taxes fell. In our
dataset, the share of benefits fell by 2.4 pergenpoints while the share of taxes fell by 1.8

percentage points.

" Income tax in the UK is levied at the individuabéé, but the variable measuring tax paymentswheatise is
calculated at the household level.
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Table 3: Decomposition of the volatility of hous&hdisposable income for those aged 60+

2010 2011 2012 2013 2014 2015 2016 2017

V(1) 2750.19 2962.45 2670.52 2621.2 2639 2924.81 2948.91 2785.47
V(l2) 2890.5 3099.89 2960.03 2930.84 3023.42 3210.92 3099.28 2949.06
V(ls) 8473.99 7375.72 6236.46 6011.02 5818.32 5562.44 5396.11 4957.13
V(l4) 3890.01 3557.95 2767.7 2561.88 2707.44 2700.16 2764.27 2910.18
V(ls) 4431.4 4528.57 4411.72 4354.84 4375.47 4619.21 4605.69 4432.53
C(ly, 12) 64.64 156.77 147.48 9575 169.69 162.6 44.78 246.03
C(ly, I3) -398.72 -193.45 -212.75 -235.33 -220.92 -257.93 -289.32 -116.17
C(ly, la) -317.79 -272.63 -252.56 -182.32 -202.55 -243.45 -270.95 -208.69
C(ly, Is)  1412.2 1500.46 1351.26 1231.49 1300.53 1397.36 1325.57 1291.39
C(lz,ls) 21351 -175.3 -96.49 -174.07 -243.18 -328.8 -252.61 -204.35
C(l2, l4) -295.32 -196.65 -213.7 -273.72 -307.79 -245.12 -202.8 -260.23
C(l2, Is) 1809.82 1879.58 1827.52 1737.71 1907.81 1861.92 1789.64 1777.08
C(ls, 1)) 73156 554.76 250.59 274.54 297.18 242.23 221.75 234.88
C(l3, Is) -193.28 -263.67 -245.27 -260.01 -302.62 -339.76 -300.49 -216.32

C(ls, Is) -311.57 -258.91 -295.09 -281.87 -265.11 -278.38 -205.12 -275.72

S(lb) 8.54 8.7 848 891 929 991 954 9.8
S(l) 13.09 12,72 1197 12.01 1207 1221 12.89 14.12
S(ls) 30.73 3151 3273 3321 3341 3367 33.88 3359
S(la) 515 50.66 50.36 49.54 49.11 4834 477 46.73
S(Is) 4.53 44 403  3.95 4 418  4.28 4.4

Source: Authors’ calculations based on UKHLS.
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The volatility of earnings among those aged oveiré®eased slightly from 2010 to 2017,
mostly due to increased employment rates. On therdtand, the variance of non-labour
private income fell by 42 percent. Similarly, tha@riance of benefit income changes fell by a

guarter while that of taxes remained relativelykia

The share of benefit income fell among the 60+ Ibyoat 5 percentage points, and the share
of earnings and other private income sources hazased. As expected, benefit income
changes are negatively correlated with changesainiregs butpositively correlated with
changes in non-labour private incomes; this maleeeindividuals starting to receive both
state pension and private pensions at the sameOage.the period we study, the covariance
of benefit income changes with own earnings chahgssemained relatively stable whereas
that with non-labour private income changes fefngicantly but continues to remain
positive. Finally, the covariances between taxeas$ market incomes changes have changed

by little.

Together, these results suggest that the abilitythaf British tax-benefit system to
automatically stabilize incomes of the working dggs diminished. Taxes and benefits
represented a smaller share of disposable incor@@1i compared to 2010 and changes in
taxes and benefits are much less well correlatédd @hianges in earnings. These results are
consistent with the policy changes taking plac¢hia period: cuts to working age benefits
and increases in the maximum amount exempted fngome tax. In contrast, the capacity of
the tax-benefit system to smooth the short-runtiitjaof incomes of individuals aged 60+
was largely unchanged: the share of benefit inctathéor this group as well, but changes in
taxes and benefit have become slightly better taie@ with changes in private incomes.
This pattern is consistent with individuals in t6@+ group being much less affected by

benefit cuts, and also benefiting less from thegase in the personal allowance.
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Overall, the changes in the volatility of househdisposable income were the result of two
conflicting trends. On the one hand, declining ga® and non-labour income volatility
reduced the instability of household disposableoimmes. On the other hand, taxes and
benefits became less well correlated with earniagd, became a less important component
of disposable income, both of which limit their lglito counteract swings in labour income
for the working age. This is not enough, thoughowtweigh the first impact, and so overall

the volatility of disposable incomes fell.

7. Robustness and sensitivity checks

In this section, we present results from alterratipecifications as a sensitivity check on our

main findings.

We first present volatility trends by income soumeben the sample is restricted to be
‘balanced. This provides a check that differential attritio; not affecting our results.
Because most of the income concepts we use arelmaldslevel but households themselves
are not a longitudinal unit of observation, it st immediately clear howbalanced should

be defined. We therefore include all individuals\idnom an individual interview exists in all
8 waves regardless of any components of househotirie being imputed (which would be
due to non-response from the individual herselbter household membéfs We review

the impact of income imputation on results later on

2 We have also experimented with including all indisals for whom income data (collected or imputed)
exists in all 8 waves. Results (available fromdkéhors upon request) are unchanged.
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Fig 8: Volatility of individual and household incomes, 2009-2017, full and balanced

panels

Using a balanced panel makes virtually no diffeeefar the estimation of income volatility.
As might be expected, the level of volatility isgbitly lower but the differences are
negligible (between 0.5 and 4.5 depending on incameé year). The trends are almost

identical.

We next review the sensitivity of our results toame imputations. Our income concepts are
aggregations of individual income sources. As aultegather than being binary, the
imputation flag indicator records the proportioniméome that has been imputed. It ranges
from O to 1. Figure 9 shows how volatility trengisaur five income concepts change when
we restrict our sample to observations where intbuteome accounts for i) less than 50
percent ii) less than 20 percent , iii)) O percget there is no imputed income) and iv) O
percent in all waves. Note that the fourth speatfan is very restrictive as it requires valid
income information in all waves not only of the imidual but also of all the other members

of her household: only 1,358 individuals out oféi® satisfy this condition (See Table 4).
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Fig 9: Impact of income imputations on the volatility of individual and household

income 2009-2017

As expected, volatility levels drop slightly wherevimpose restrictions on the amount of
imputed income. Trends however are remarkably amidr all income concepts. The only
exception is the fourth specification where we nestour sample to individuals in
households where all members supplied valid incdata in all waves. The level of volatility
is much lower for this subsample and the volatiiityindividual labour income is increasing

rather than falling. However, this is a very snaadtl selected sample compared to the rest.
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Table4: Number of individuals and observations, various alter native specifications

Sample # individuals # observations
Balanced sample 16,594 111,368
Imputed income <20% 32,679 122,051
Imputed income<50% 35,953 144,809
Imputed income=0% 28,123 86,151
Imputed income=0% in 1,358 8,845

all waves

Source: Authors’ calculations based on UKHLS.

8. Discussion and conclusions
Using individual and household longitudinal datee wxamine the volatility of earnings,
household disposable income and intermediate inamneepts between 2009 and 2017. We
find that the volatility of individual earnings dewed by around 6 percent among the working
age. Similar declines occurred in the volatility bbusehold gross labour and private
incomes. The fall in volatility is driven primarilyy a reduction in the size of negative shocks
to earnings stemming from increased labour markieiclament and fewer labour market
exits, although there are signs that this trendestao reverse after 2015. These findings are
consistent with strong employment and earnings tirommong low-income households
during this period. We found no evidence of a cleamgjob quality indicators beyond an

increase in self-employment.

The fall in the volatility of household gross prigancome was even greater for those aged
60+ at just under a quarter. For this group, theinke has been driven by a fall in the size of

positive shocks to private pension income; it isalear what is the ultimate cause.
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Consistent with the existing body of evidence, wel fthat the tax-benefit system plays a
significant role in reducing the volatility of labpand other private income, although this is
dominated by the transfer system (that is socialrsy benefits, means-tested safety net
benefits, and income-related refundable tax cred#sher than taxes. The reduction in
volatility is higher for older individuals (at arnd 40 percent) compared to working age
individuals (at around 30 percent). In the speaise of labour market exits, the tax-benefit
system greatly reduces the size of negative shotties 18" percentile of income changes is
approximately halved after taxes and benefitshoalgh there are worrying signs in 2016 and

2017 that this insurance against large negativekshis declining.

Consistent with the fact that policy reforms oveistperiod cut working-age benefits and
increased the amount of income that is free froxy wee find that, among the working-age
population, changes to tax payments and (espekcjalyments of cash benefits became less
well correlated with changes in earnings Despits, tthe total extent by which income
volatility was reduced by the tax-benefit systetmaened largely unchanged throughout the

period.

Our main volatility estimates are somewhat higtramtthe headline results of Jenkins and
Cappellari (2014), who analyse the BHPS, but thisacause we include the self-employed
in our calculations: our volatility estimates basaily on employees are very similar to

theirs. Like Jenkins and Cappellari (2014) diddarearlier time period, we find no change in
the volatility of earnings among the continuousigpdoyed (including the self-employed),

but a falling volatility of labour income due to amcreased share of individuals who are
continuously in work. Our data do not show any samitgal increase in more insecure forms
of work beyond an increase in self-employment whiels not affected aggregate earnings
volatility. Jenkins (2011) finds the volatility afisposable income seems to be primarily

driven by the volatility of earnings among primesdgmales. Likewise, we find that
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disposable income volatility is largely determinieg trends in earnings volatility: cuts to
working age benefits do not seem to affect thetilitjaof disposable income much, although
benefit changes have become less well correlatdd emirnings changes. Further research is
needed to check that our findings are replicatadgusther measures of income instability

such as transitory variances from income dynamiodeis.
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