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ABSTRACT

Total Reward in the UK in the Public and Private Sectors’

Recent controversy has surrounded the relative value of public and private sector
remuneration. We define a comprehensive measure of Total Reward (TR) which includes not
just pay, but pensions and other ‘benefits in kind’, evaluate it as the present value of the sum
of all these payments over the lifetime and compare it in the UK public and private sectors.
Our results suggest that TR is equalized over the lifecycle for men while women have a clear
TR advantage in the public sector by the end of their career. We suggest that the current
controversy over public-private sector pension differentials and the perennial issues of
public/private sector pay gaps requires a life time perspective and that the concept of TR is
appropriate.
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“The pension system is only an alternative to pgyanhigher salary to those rendering
existing services and leaving them subsequentlyotd after their own superannuation
allowance.”

Sir Josiah Stamp (1880-1941) “Wealth and TaxableaCigy.” 1922, Ch. Il, p.57.

“The true reward which an occupation offers to labdas to be calculated by deducting
the money value of all its disadvantages from tfall its advantages; and we may describe this
true reward as the net advantages of the occupdtion

Alfred Marshall (1842-1924) “Principles of Economit8" ed., Bk. II, Ch. IV, 2, p.73.

1. Introduction

Recent controversy has surrounded the relativeevafiypublic and private sector remuneration in
the UK. In the current recession and fiscal delstest there has been huge pressure to cut publiorse
remuneration. Many countries have already doneithi®minal terms (e.g. Greece and the Republic of
Ireland) and most countries will be doing this @alrterms over the next five years. At the same tim
there has been growing concern about the ageinglgiggn and the burden of the pension obligatians t
public sector workers in the future. As any mardgioh of public sector compensation (in terms of pa
or pensions or other conditions of service) willvbaimmediate consequences for fiscal budgets,
workforce composition, delivery of services, inelifyaand relative remuneration it is necessary to
carefully evaluate any proposed changes in any egleraf the total remuneration package. It is also
important to be clear what this calculation telsalbout public/private sector remuneration relagisias

this is a perennial comparison fraught with pitfall

There is almost universal agreement that any dediaiat remuneration should include pay and
pensions and all other forms of benefits in kindefe is no agreement on how this should be cakullat
Although there has been a lot of work on selectmkats of the value of pensions across sectors (e.g
Disney et al. 2009) there has been relativelyelitth the evaluation of broader concepts of compiemsa
Indeed—although the notion of ‘Total Reward’ (TRYems of have become fashionable in Human
Resource Management circles there is no conserissigeoifically what TR includes and leaves out.

Often (see Greenhill, 1990 and Balsam, 2002) ‘TB&uneration’ or the ‘compensation package’ (for



executives) is said to include: salary, bonus, ksteptions, stock grants, pensions and other
compensation. This literature tends to excludersiof work, holiday entitlements, job security {@mms
of the probability of being made unemployed) anésioot attempt to enumerate future benefits in
present value terms or to adopt a life cycle peatsge on this evaluation. These would all seenbéo

important considerations for an economic evaluadiohotal Reward.

This paper provides a conceptual method for thesorement of Total Reward and proceeds to
estimate the TR structure for the private and pusdictor in the UK. For the purposes of this paper
will define TR in a sector for an average careethastotal financial benefits and in kind compeiwat
evaluated in money terms over the life cycle. ™ include conditions of work like: working hours
paid holidays and unemployment risk as well asctlifi@mancial remuneration both now and deferred as
pension payments in the future. We take into acceourrent earnings, pensions, hours of work, paid
holidays, employer provided health insurance, itkedihood of unemployment and the lifetime pattefn
pension contributions. We do this by pooling theydst available sources of data on public and f@iva
sector employees and examining how they differawerage, across the life cycle. This meant we aled
of the following data in our analysis: the Annualn&y of Hours and Earnings (ASHE), the Labour
Force Survey (LFS), the English Longitudinal SurvdyAgeing (ELSA), and the British Household
Panel Survey (BHPS). Each of these data sets mowulifferent data on the various components of
pensionable pay. We provide a Data Appendix tofhiger which includes a list of all the availabégad

which pertain to our evaluation of Total Reward.

The first contribution of this paper is to estim#be level of total compensation of the highly
educated in the private and public sectors in tKe The average earnings profile in the public secto
depicted in Figure 1 starts off at a higher enéyel than in the private sectotater in the life cycle
stronger wage growth means that the private seetarings profile rises above the public profile.iM/h
both profiles level off at later ages, the privagetor profile even declines below the public peoff his
shape of the private and public sector profilesladsesearchers to impose a quadratic functicorah f
on age-earnings profiles (cp. Disney et al., 200¥hen performing the analysis on employer-reported

earnings (ASHE data), we consistently find inventeshaped median age-earnings profileggre 1

! Of course, all calculations behind this figure araeal terms and net of the sector specific ghowte in the
economy.
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the age-earnings profile using LFS data can bedasFigure A¥ in the Appendix}. Basically, the

question is whether initially low but steeper ptevasector earnings profiles produce the same Total

Reward as public sector profiles which (on averagg) off higher but progress at a slower growatie?

Figure 1: Age-earnings profiles using semiparamtric median quantile regression
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Note: Hourly wages are employer reported as aeaalings over actual working hours (including owvee)). Real
values deflated to 2009 before netting out avermageual growth in each sector. Source: ASHE 19920109
(ONS), own calculations.

To answer this question we define the concept @uAmlated Lifetime Total Reward (ALTR).

Besides earnings and pension accruals, we inclogle rfon-wage and non-pension components in the

2 Median earnings are substantially lower when u4iR§ rather than ASHE data. While the LFS is insiegly
plagued by non-response from high-income earneg8, (Blliot, Scott, Ada and Roberts, 2006) the AStiies not
sample employees who fall below the NI contributibreshold (low income earners). As we restrict gample to
higher educated individuals, we expect the firstrse of bias to be stronger than the second one.

® Two aspects of the age-earnings profiles des@wesloser attention. First, given the potentitdhger variation
of earnings in the private than in the public seetioeach age, it would be useful to know whetherttvo profiles
are really different from each other. In our staddanalysis we reduce the problem of establishmgparability
from two sample means (Belman and Heywood, 2004udigg median earnings. To detect whether the mean
earnings between sectors are significantly differese construct 95% confidence intervals. While &ays
differences are insignificant at the beginning and of the working career, private sector employgefave an
earnings premium at mid age (Figures A2 and A3ko8d, like the previous literature we use crossiceal
earnings data. We are aware of the fact that tpesiles might potentially differ from true lifetien profiles for
compositional reasons. Especially older workers wieoe made redundant and find it difficult to erdenew job
(for reasonable pay) and who face a relatively tsperiod until reaching the retirement age ofteteerarly
retirement (Chan and Stevens, 2001). Neverthetleissapproach mimics the perspective of the govemnwhich
aims at keeping average public sector remunerationparable to the private sector.

4



valuation of Total Rewar8iSo, the second contribution of this researchas e are the first to evaluate
the contribution made to Total Reward by: Hourswairk, paid holidays, employer-provided health
insurance and the probability of employmeritfter accounting for imperfections of the labouaniet
(the risk of unemployment), the intuition is thattdl Reward in both sectors should be equal foy ver
similar workers performing equal work. Therefone,some sense, we perform this complex valuation
exercise in order to provide a simple test of tleoty of compensating differentials. The idea lisgical
extension of the Rosen (1974) ‘equalizing diffeesicframework in which each individual would
attempt to choose the sector which maximised thifeiime TR (or utility)® In such a framework it
makes sense that the different alternative cameeutd end up have equal TR when calculated in ptese
value terms over the whole lifecycle. If this wast the case then individuals would all wish to kvior

the same sector which would of course necessita¢@lignment of at least one element of TR to bring
the economy back into equilibrium with appropriateounts of people wishing to go into each sector.
Our third contribution concerns the valuation ofngiens. Unlike the earlier literature on pension
valuation that computes the value of prospective-ygar accruals in defined benefit (DB) and define
contribution (DC) schemes (e.g., Disney et al.,.2@rawford et al., 2010), we account in greatdaitie
for the complexities of the private and state congmds of the pension system in the public and t®iva
sectors. Specifically, we compute the level ofltatruals at each age over the life cycle and eoep
typical (‘average’) public sector employee (with rmdhan 90 percent of DB coverage) with a private

sector employee (with a mixture of DB, money pusghand state earnings-related pensions).

This paper produces three empirical findings: Fiss&t compute the value of non-monetary Total
Reward components in the UK at around 15 to 20guerof total earnings—a non-negligible fraction.
Second, we find that the level of Total Rewardedi#f substantially across the public and privatéosec

for most of the life cycle. The fact that total quansation is so different even after accounting for

* Evidence from the USA suggests that in-kind bésefie more common (Heywood, 1991) and more gemerou
(Quinn, 1982) in the public sector.

® Initially, we also included employer-provided triig days. Due to potential double counting anddiffeculties in
assessing their ‘value’ for employees we decidedetnove training days from our TR measure. As egglo
provided training intensities are quite low, weerethe interested reader to Figure A4 in the Appeifidr a
comparison across sectors. Interestingly, the @raid of training varies across the life cycle hitlph training rates
at young ages in the private sector and at midecarethe public sector. High training intensity @my recent
graduates in the private sector seems to reflecinportance of job specific skills.

® For early empirical investigations of the framelvaree Duncan (1976), Brown (1980), Woodbury (1983),
Montgomery, Shaw and Benedict (1992) and Montgoraed/Shaw (1997).



earnings, pensions, fringe benefits, work load ek &s the risk of unemployment, has direct impiazs

for the self-selection of employees across secfdngd, the Total Reward profiles of the two sestor
cross for women who are better off in the publicteefor most of their lifetime. For men, the priga
sector offers higher rewards almost until retiretnevhen lifetime Total Rewards in the public and
private sectors become equalised. This finding sstggsome support for the lifecycle version of the
‘equalizing differences’ story but also raises impot questions about how early-career remuneration

might affect graduates’ sector choice.

The remainder of this paper is structured as fdlo§ection 2 outlines the methodology of
evaluating the Total Reward packages in both secfor overview of all data sets that will be emp@dy
and all TR components is provided in section 3tiBeal presents the results on Total Reward over th

life cycle. Section 5 concludes.

2.  Defining Total Reward

Our measure of Total Reward comprises two stangaebles, earnings and pensions, as well as
an array of new components. With regard to pensiansdd to the previous literature by accounting in
great detail for the complexities of the pensiostem. For instance, we shed light on most compgnent
of the UK pension system simultaneously (state ipensstate earnings-related pension and various
occupational pensions) and estimate the level p§ipa wealth from different sourcédVith respect to
benefits in kind, we propose simple valuation mdthoyet are able to show the importance of fringe

benefits in the Total Reward package.

In the valuations of pension entitlements we follive previous literature (Gustman et al 2000).
For our purposes we define pensions as the bumdétieement related payments from different sosrce
(general and earnings-related state pension, otionphpensions). Public sector pension schemes are

generally easier to analyze as they are basedrerageules which researchers can collect fromiplybl

" We cannot account for more than one occupatioeasipn (however, the fraction of employees holdiegeral
occupational pensions is small). We also ignoreagpei pensions as we are interested in the lev@blpfelated
remuneration.



available reports (PPl Pension Primer, 2(5308')ne parameters of private occupational pensiors ar
individual specific and must be retrieved from tia¢a. The asset value of a defined benefit (DB}yijoen

is evaluated as the sum of the discounted DB benafues from retirement until death. For this
computation, knowledge about retirement dates é@dcekpectancy levels at retirement is requirede Th
actual benefit value will depend on the pensiom mlatails provided by different employers (i.e.raet
rates, accrual base, initial vesting period, luramsoptions, survivors’ benefits) as well as specifi
employee details like levels of past earnings auachber of years of service. The asset value of the
earnings-related state pension is computed as igwmuwhted sum of benefits, which are computed
according to the formula which was in place duting last years of the State Earnings Related Pensio
Scheme (SERPS). The asset value of a defined lbotiom (DC) plan is provided by adding up the
employer and employee contributions which are patiol the plan and applying real interest rateshto t
accumulated fund. The fund is then used, on re@érgnto buy an annuity—which will yield a stream of
earnings until death. Most group personal and blkler pensions are similar ‘money purchase’
schemes. The distinction between DB (and SERPSP&hd important: DB and SERPS are practically
risk sharing arrangements where the employer (ate)stbears most of the risk to fund pensions.
Employees are left with the risk of scheme closoirebankruptcy (for instance like in the Maxwell
pension scanda?).ln contrast, the employee bears the entire investmisk of his or her individual
pension fund in money purchase schemes. In thewlhg analysis we ignore the difference in

‘investment risk’ between schemes.

The data requirements to calculate the TR leveltli@er average public versus. private sector
pensioner are exacting. Ideally, they would requiseto know all of the lifetime earnings for the
individual as well as contribution rate informatidWe will need to assume that the life cycle eagsin
profile can be approximated by looking at the cresstion age earnings profile for the most recent
cohorts for whom we have data. However it shouldubderstood that this is not the same as a true

lifetime earnings profile.

8 Public sector pension systems are subject tomefém recent years, but most of them are only ghaseow or in
the future, so these reforms do not distort ourpamison for those who are already members of ansetieday.

° The Pension Protection Fund is partially compéngdbr pension scheme bankruptcy. Since its eistailent in
April 2005, the PPF has taken over 177 schemes anthund 50,000 members (as of August 2010 (see also
http://www.pensionprotectionfund.org.uk)).



The total value of a person’s wage payment at {mnage)t (including pension) is:
wi(l—e,—N)+ CP¥ (D

where:w; is wage at timd, e; is the rate of employee contribution to pensiotimaét, N is the
rate of National Insurance and other statutory gagps andCP; is the present discounted value of
accumulated pension rights at pdi.rll? Let the K superscript denote whether a person &bhB scheme,
a DC scheme or the State Earnings Related PenSIBRRS) scheme—a brief overview of pension
schemes is given ihable Alof the Appendix. We take the perspective of agsgntative individual in
each of the sectors and assume for simplicitytti@fraction of private and public sector worker88D,
DC schemes and SERPS accords to the overall meifdractions in each sector. Hence the average
Total Reward function for the both sectors is cotaguas a weighted average of workers in the DB and

DC schemes as well as SERPS, averaged over thel d€97 to 2004

Assuming a person is in a DB pension scheme wisitlased on terminal salary value at tifne

then the accumulated value of such a pension e, CP; is:

T+D, D1+D, 65+D;
DB t 1 t t t
CPPE = Z Stytwy + Z 5 8ytwr + z 8'SP.+ 6 Bywr  (2)

where:D, is the person’s year of dektt?® D, is the partner's year of deai#,is the discount
rate,SP; is the level of State Pension at timg ts the cumulated years in the scherfiés the loading of
the scheme and the last term in equation (2) iduimp sum paid in most DB schemes whgrés the
lump sum fraction. As the lump sum payment is t@ef we recomputed its hypothetical value as if it
was gross before tax; the applicable income tax iat20 percent, as annual pension incomes of our
typical pensioners fall below the higher rate diitaw GBP 37,400 (as of 2009/2010). It should b&do

that the terminal salary is the best out of thevipies three years, which is the standard rule istnB

%\We abstract here from the issue of pension initex4for a sector comparison, see Pesando, 1984).

1 public sector enrollment comprises 90.1% DB, 23%and 6.3% SERPS, while the corresponding prisattor
numbers are 31.4%, 31.4% and 36.2% (Figures AA4M).

12\We assume that a partner’s pension would statritly from the time of death of a spouse.

13 For the time being we assume that there is nerdiffce in the longevity of public or private seatarkers. Life
expectancies are gender-specific cohort valuesatteatip-rated by a premium fraction for social €leand Il. We
intend to investigate this using occupation specifortality rates in the future.



schemes? The basic State Pension becomes payable in ftdk &0 qualifying years; below this

threshold, every year pays 1136f the full entittement®

Now consider the person who pays into a DC schdimeir accumulated value of their pension at

yeart, will be:
T+D, 65+D;
CPPC = Z 8to e, + mylw, {1+ x)" + Z 5tSP, 3)

where:D; is the person’s year of deaty,is the rate of employee contribution to pensiotimé
t, m; is the rate of employer contribution to pensiotiraet, ¢ is the sex specific indexed annuity rate,
is the discount rate&,P; is the level of State Pension at timeis the number of years frotiio T, andx is
the real annual rate of return on the investmecdrite derived from the DC pension contributiongs It
assumed that members of a DC scheme take outthrgiiact at age 21 and will buy an annuity at a@je 6
At this age, they are entitled to draw 25 percérheir final transfer value as a tax-free lump sdihe
remaining three quarters of the fund buy an annuitich is assumed to be the second best open market
gender-specific annuity available at the marfReTo reduce further complications, we assume that
members are non-smokers and that all annuitiesiagée-life products in levels without guaranteerte
The mechanism behind the calculation of the NP\D6f pension income is set out Trable A2 and
Table A3in the Appendix for men and women separately. fetie of the NPV of the pension stream
over the value of the annuity is very close to Ut, Wwomen’s pension stream seems to earn them some
returns from buying the annuity. This could be tlu¢he fact that we are assuming ‘single’ contréots

married women (in order to reduce complexity); pemgroviders might assume shorter life expectancie

for single women thus providing them with slightiligher returns.

*In our computations, this rule applies from age 23

' The number of qualifying years was reduced to 8@he &' April 2010. Earlier, and for persons born before 6
April 1945 (men) and 6 April 1950 (women), 44 (mamd 39 (women) years were required.

'® The fund value is rounded to the nearest pounduiy rates change over time. The values taken aeras of
September 2010. The annuity tables are taken frdme 1iConsumer Financial Education Body
(http://www.moneymadeclear.org.uk/tables/bespokelftnes).



For an employee who has not contracted out of dhepalsory state earnings-related pension, we

value the pension in the following wégl:

T+D; v 65+D;
CPSERPS — Z 5t ¥re VT{W; — LEL.} + Z 5tSP, (4)
t=T t t=65

whereVT4 =maxy;,UEL)

Y+/Y, gives the indexation used for revaluing earnirgjs\w the upper earnings limtJgL) to the
retirement year (everything in 2009 valudsiEL stands for the lower earnings limit which was GBP
5,044 per year in 2009. The expression in bradjetss the net earnings value that is multipliecthoy

accrual factoy and summed over all contribution years.

Due to the complexities of the UK pension system hewe to make some (non-crucial)
simplifying assumptions in order to perform ourcecaétions of work related pensioffoth DB and DC
pension holders are assumed to draw their pensiagea60, while the state pensions (SP and SERPS)
can be drawn at the normal retirement age of 6JmKBand Smith, 20061)9. The pattern of retirement
ages does not differ significantly across sectarseaealed by a non-parametric Kolmogorov-Smirnov
distribution teﬁo—seeFigures A11 and A1 Given our focus on the highly educated we assinae t
both the public and the private sector person haeesame entitlement to the state pension. The
generosity of the pension benefits depends on soeesure of personal earnings in DB schemes. The

accrual fraction is assumed to be 160 private sector DB schemes and 180 public sector DB

" Here, we abstract from the fact that SERPS wasdnted only in 1978 and that new entrants to #wo8d Tier
State Pension enrolled in the S2P from 2002 ons&¥¢he accrual factor to 0.2 for 69 percent ofyead 0.25 for
the remaining working years in order to reflect tieduction in accrual factors in 1988. We have @kenthis
simplification because there is no suitable largales data source following individuals’ pension nhemship
histories over time. We believe the introductionS#P does not cause any substantial bias as tmgeHsom
SERPS to S2P was meant to support low income earwbile the pension generosity for the highly eded has
changed only marginally.

'8 \We assume away additional personal pension plaather savings policies.

19 Everybody is assumed to retire at age 60 and nerégthe possiblity of working at later ages. Feidence on
working beyond the retirement age in the UK, seaditevs (2006).

% The Kolmogorov-Smirnov test investigates the higpsts that the public and private sector retirensge
distributions are not significantly different. Thevalue of the test statistics for the combined i®$.253 for men
and 0.231 for women. Also, all one-sided tests oangject equality.

% In money purchase schemes, there is no officidilespension draw age, so accruals could themadétibe used
to buy an annuity at any age. State pension rigtgsaccumulated through the payment of NI contidimst and
pensions become available after a minimum of 3@sy@éh NI contributions.
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scheme$? Public sector DB schemes are assumed to prov&l¥ B/imp sum per year of tenure, and the
private sector DB schemes are assumed not to gravidmp sum payment. All DB schemes and SERPS
are assumed to have a payment for the survivingsspof half of the pension entitlement. Survivor's
benefits are only valued for men, as their spougesstatistically Ionge?.3 A comparison of our
parameter assumptions with those made in papedrsthluate pension schemes (Leslie, 2008; Disney et

al., 2009) is given iTable A4in the Appendix.

Now we can add in the other components to Total &éwlet the person in question work a
different number of hours per year. If we now assuhat the wage rate given above is an hourly wage

rate then we can write the total pay equation f(bjras:
H{w,(1 —e, — N)} + CPXK (5)
whereH is the average total hours worked per year.

Now adding in the value of benefits in kind, paaitiays and health insurance—denoB¥(, as
well as the possibility that the person in questionld be made unemployed at any titnehe value of

Current Total Reward (CTR) is:
CTR; = E;[H{w;(1 — e, — N)} + BK,] + E, CP¥ (6)
wherek; is the probability of remaining in employment iate t.

We now finally define what we mean by Total Rewaie suggest that Total Reward at each
given ager, should compriseaccumulatedearnings up to that time plus thecumulatedwealth of a
pension scheme (up to each given apgeevaluated from the career startZ1). So we can define the

Accumulated Lifetime Total Reward (ALTR) in moneyrins at age as:

ALTR, = Z 8,1 E[H{w:(1 — e, — N)} + BK,] + 8,, E, CP¥ (7)

t=21

22 1/80" accrual fraction was applicable in the NHS, Teacm Local Government Pension Schemes before the
pension reforms in 2007 and 2008 (Steventon, 2088)he changes applied only to new entrants, stimates
reflect the actual situation for most employeedegraalistically.

23 We assume there is no difference between the agarfiehaviour or longevity of the spouses in thaipand
private sector.

11



At this point*, some caveats of our analysis have to be kepind:rfirst, our entire analysis is
based on a gross evaluation rather than a netxes tealculation. (Despite the fact that taxes p@lay
important role in employers’ decisions which betsefo provide (Rosen, 1986).) We chose to base our
calculations on gross valuations since all DB fisalhary calculations use these gross valuationsaksad
because in calculating ALTR the tax regime is thme for both public and private sectors. While the
relevant cost category for an employer is the TB&lvard of a worker, the tax preferential treatnant
many fringe benefits (e.g., pensions) induces det@df between earnings and benefits from the
employee’s perspective. Second, a central thentieeiiterature on compensating differentials conser
union membership, a topic that is entirely omitiiesin our analysis. Unions may have a direct impect
pay and working conditions and thus potentiallyeeffthe level and composition of Total Reward. @hir
for data reasons our analysis excludes several rousgroups, like the self-employed—most notabty fo
the public sector GPs. The data also exclude timeedrForces and least earning individuals who do not
pay any NI contribution® The latter, however, is of little relevance givbat we focus our estimation
on higher educated employees. In subsequent réseacplan to use these data to analyse various
distinct occupations with a large enough samplddomeaningful. For the purpose of outlining the
concept of TR we focus on the public and privatet@s as two large groups. This perspective comes
closest to the current policy debate. Also noté weuse the ONS official definition of the pub$iector
which omits certain key groups who are paid fromitewome—Ilike university lecturers, FE lecturerslian
teachers in some schools. Fourth, at present wetevaluate the monetary value of other conditmins

work like: stress, control over time, autonomyxiiality, work pressure and other working condition

We make no attempt to control for women'’s partitignra decision across the life cycle. Clearly
one reason for the marked decline in women’s egsnin the second half of the life cycle in the ptev
sector is that many women take time out of theualmaarket for family reasons. As a result there ipay
depreciation in their human capital and they mayesuoss of career advancement for internal labour

market reasons. We abstract from these issuesrphysfocusing on women who are working full time.

4 Note that it would be fairly straightforward toandéte ALTR in terms of utility — by recasting thalculation in
terms of financial reward per hour and making sasg&umption about the trade off between labour @isdrie.

% Employees who do not pay any NI contributions am sampled in ASHE. Beyond that threshold, the
representativity of ASHE with respect to low-incorearners has been substantially improved (Ormeratd a
Ritchie, 2007).
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No provision is made for the fact that higher eaggiearly in the working life in one sector may
increase private savings and asset accumulatiome\le acknowledge that the timing of remuneration
over the working life may differ between sectord #&mus influence individual wealth, we ignore tfast
because our principal interest rests on work-rdlagnuneration. We are also implicitly ignoring the
possibility that state investment (in human capiteins, for instance) is different between publid a

private sectors.

A final caveat is the treatment of diverse kindsrisks (for a detailed analysis in the pension
context see Blake, 2006). Attitudes towards risgk(aversion) and time preferences (discount factor
may differ between public and private sector emqamff3 Furthermore, the risk associated with being a
member of either a DB or a DC scheme (bankrupsty mterest risk) may differ. Up to this point aee
assuming constant discount rates across both semtaor ignoring potential differences in the otligk r

components.

3. Data

Data requirements for this research are high: Faaraful comparison of Total Reward schemes
we need four kinds of information: age-earningdif@®, employer and employee pension contributions,
working conditions (unemployment risk and workinguhs) as well as detailed knowledge of monetary
and non-monetary fringe benefits. The analysislvglbased on the comparison of highly educatedgubl
and private sector full time employees aged 219tgdars in age-gender-region cells (see the datese

in the Appendix).

For the estimation of the age-earnings profilesuse the ASHE data which contain highly
reliable employer reported earnings informationrnifags of private and public sector employees are
taken as hourly pay data from the ASHE (1997-2008kere the bonus pay of private sector employees
is included. As educational information is missimg ASHE, we map the age specific education-

occupation matrix developed by Dolton, Makepeaa# Miarcenaro-Gutierrez (2010) into the data. We

% For instance, deferred compensation might be usesdpecifically attract workers with low discourdtes
(Lumsdaine and Mitchell, 1999).
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follow Disney et al. (2009) in estimating thesefides net of sector-specific average earnings gnf)(/vt

and in real terms (2009 gross values) using me@igressions.

For consistency reasons, we use employer-reporoekinvg hours in our analys?é.As a general
observation, the number of working hours is suligthy higher in the private sector. While men wank
average 38 to 39 hours, their public sector copatés work on average 35.5 to 37 hours per week, wi
some substantial variation over the life cydtéglre 3. The overall pattern of working hours profiles of
women is very similar, with on average one hous lelswork. It should be noted that we are considgri
only full-time employee_@f.3 Employee-reported working hours (available from L#S) are substantially
larger, especially for public sector employees, wiaim to work on average three (women) to fourr{ine
hours more than reported by their employers Siggire A5in the Appendix). The overall lifetime
working time pattern with a reduction in workingume at older ages for public sector employees is
similar in the LFS and ASHE data. Therefore, thespnted Total Reward results are not sensitiveeo t

use of the measure of working hours.

" This annual growth ranges from minus 1.94 peraerite private sector in the crisis year 2008/09ltes 4.84
percent in the private sector in 2000/01.

28 A further amendment in the future might be to il unpaid overtime work as part of the cost ofkivay.

? The full-time information is reported by the emy#o and the hours reported in the ASHE data raegeden 25
and 99. Observations with working hours above 1@ewemoved from the sample rather than imputeds Th
procedure led to an exclusion of 0.01 percent skolations.
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Figure 2: OL Sregression estimation of actual working hours, 1997-2009
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Note: Actual working hours are paid working houssraported by the employer. Hours range from 23.G0
(cutoff; no outlier treatment for those reportingne than 100 hours). Source: ASHE 1997 to 2009 (QN®n
calculations.

Crucial data for the computation of pension wealth pension membership, scheme parameters
(reviewed below), pension contributions and scheéemeire. The ASHE data provides information on
membership in a range of occupational pensionsedisas pension contribution rates paid on behalf of
the employer and the employee (contribution ratesamly available for the years 2005-2009). The
previous literature has often assumed sector-specfhstant rates for pension contributions. Weoant
for a substantial difference in pension contribot@cross sectors and across the life cycle by using
employer-provided information on employer and empéocontributions to different pension schemes in
both sectors. Employers normally pay National lagsge Contributions (NIC) on behalf of their
employees. In exchange for these NIC, pensionlemignts to the state pension are generated. If an
employee chooses to join an occupational pensibemse (independently of whether this is a DB or
money purchase scheme), NIC can be reduced (congamt). In a way, NIC are traded for
contributions to the occupational pension schembildaAemployer contributions for most occupational

pension schemes are at 14 percent and employeebcbions at 6 percent in the public sector,
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contributions vary substantially in the privatetseﬁO Private sector employer contributions are very low
at young ages (around 5 percent) and rise up tpetdent. Employees contribute on average 4 to 6

percent of their pensionable pay (Figures A6 anid A7

We do not make any explicit assumptions about job @ension scheme tenure, but assume that
individuals remain a member of their current schélmeughout their entire active working life. Rathe
than taking tenure membership from the data (immicuously changing pension system), we prefer
allowing for career breaks by adjusting age-eamipgofiles by the probability of unemployméﬁt.
Unemployment risk is derived from the five-quangddngitudinal LFS files, and is defined as thek rid
switching from employment to unemployment statwsO(ldefinition) between the first and any of the
following four quarters. Differences in unemployrhesk are important in the valuation of Total Reda
as spells of unemployment provide no work remui@nadnd produce gaps in the contribution histories
to pension schemes. This said, it is important ate rthat unemployment affects different pension
schemes differently. For instance, an unemploymseetl reduces a DC pension through lower overall
contributions, while it lowers a DB pension throulgliver earnings and lower scheme tenure. In our
analysis, we account for these complexities bytitigaall pension schemes separately. Conventional
wisdom holds that employment relations in the pgeavaector are less stable compared to the public
sector. This notion has also received support frewent research (Cappellari, 2002). Using LFS

longitudinal data,Figure 3further confirms this result. Unemployment risk time private sector is

substantially higher than in the public sector.cAla/hile the risk of becoming unemployed within the
consecutive year is—with the exception of the ebsignties—stably low in the public sector (around 1
percent), it is substantial at very young age® (6 percent) and from 45 years onwards (4 peraemile

private sector.

% The rate of 6 percent applies for the NHS, Teashwrd Local Government Pension Schemes. The tvaileam
Police and Fire schemes have a rate of 11 perataig the Civil Service has 3.5 percent. Betwee@i&and 2008
there were reforms to the contribution rates of eeivants, which are ignored here.

31 As Disney and Whitehouse (1996) have shown, erpestheme tenure is one of the most important métants
for valuing total accruals.
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Figure 3: Non-parametric kernd estimation of forward-looking unemployment risk
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Note: Unemployment risk is defined as the probgbitif a status change from employed (quarter 1)Lt©
unemployed in the prospective four quarters. SolPoeled five year longitudinal LFS from 1997:Q12009:Q1,
own calculations.

Regarding benefits in kind we evaluate employewided health insurance by the fraction of
employees within the private and public sector wdymrt to hold a private health insurance thattdesen
paid for by the employer. The ELSA survey colleéaf@rmation on full private health insurance cover,
e.g. BUPA (not additional dental or friendly hegtilans), for those aged 50 and above. Since thelsam
sizes are small we first map occupation specifat@eaffiliations from ASHE into ELSA and then pool
all observations irrespective of age and gended (gnoring educational levels). Twelve percent of
public sector employees do have private healthramme cover, while 27 percent of private sector
workers do. Of those who do have private healthrersce cover in their own name, 2.3 percent in the
public sector (N=299) say it is paid for by the éogyer, while 4.7 percent of private sector workers
(N=553) do receive a private health insurance fitbgir employer. It seems that the plans for private
workers are more generous (222.9 GBP as of 20@8) fbr public workers (141.7 GBP as of 2009).
Information on paid holidays is retrieved from thearterly LFS (2005-2008). In addition to fixed
number of public holidays, employers offer a vagymumber of paid holidays. There are substantial

differences between public and private sector eygas (Figure A8): While the former enjoy 30 to 35
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paid holidays, the latter are limited to 20 to 2fidays. The entitlement of paid holidays increaséh

age in both sectors. Paid holidays are valuedeadl#iily wage rate.

4.  Evaluating Total Reward

The main challenge of this paper lies in the measent of Total Reward.In order to make the
Total Reward package comparable across sectorfimiteour analysis to men and women with higher
education or a degree. We do this for several readéirstly, because a high fraction of the lesf we
educated do not have occupational pensions schesmesndly, because previous analysis for the less
well educated shows that such a comparison isivebatuninteresting as public sector wages dominate
comparable private sector earnings over the whfgecycle and thirdly because this comparison ef th

highly educated is really where most of the mettiendion has focussed on.

Figure4: Illustration of Total Reward differ ences between public and private sector
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Note: This profile is for illustration purposes pnData for men. Lump-sums are re-annuitized ireotd reduce
kinks in the figure. State pensions are payablenfege 65. Men die at age 84; between 85 and 87¢ gemsion
schemes pay survivor benefits. Own calculations

32 \We evaluate Total Reward in terms of money andssmme that each person has a utility function hvisidinear
in money and is not risk averse.
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Figure 4 illustrates the general idea of Total Relwahe figure shows real annual remuneration
for public (dashed) and private sector (solid) mdi®m career start to death. This income measure
comprises earnings, benefits and pensions. Whildvito curves start off quite similar at age 21yae
sector employees soon develop an income advantageughly 5,000 GBP per year which persists
almost up to the age of 50. From age 53 onwardsigsector males are better off, including durihgir
retirement agé® In order to study which sector rewards its empésybetter, one has to compare the
excess areas which are highlighted by two diffestiaidings. Of central interest is the question hmeh
present valuen individual can generate from employment overlifie cycle. We therefore suggest that
Total Reward at each given ageshould compriseaccumulatedearnings plus thaccumulatedvealth
of a pension scheme (up to each given®@gevaluated from the career startZ1)3* This approach has
previously been considered for the analysis of eraohoices (Willis and Rosen, 1979; Dolton, 1990;
Leslie, 2008). We call the measure which makesepttmpensation careers comparable across different
sectors or occupations Accumulated Lifetime TotalvBrd (ALTR)> We consider ALTR as a sorting
device into different economic sectors and thusehimpshed light on the incentive mechanism through
which workers self-select into specific occupatiamsl sectors. The existing literature either fosuze
earnings potentials and self-selection into spec@icupations (e.dolton, 1990) or the public sector as
a whole (e.g. Disney and Gosling, 1998). The cunmesearch attempts to provide a more comprehensive

evaluation based on Total Reward while analyzirgptiblic and private sectors as a whole.

Our ultimate goal is to provide an empirical estienaf Total Reward at any given age and to
compare employees in the public and private settwe.valuation of different Total Reward components
suggests that private sector workers have lowesipencontributions, fewer and less valuable fringe
benefits and harsher employment risks. Evidenceaonings is rather mixed with an apparent dominance

of the private sector earnings profile at mid-car@ed a clear advantage of public sector emplogtes

% 1t should be noted that this does not imply arirgk switching point from the private to the pubiector. The
reason is that a switching employee would mostyliket receive the counterfactual earnings. Albe, portability
of fringe benefits across sectors is probably Behicp. Mitchell, 1982). We plan to address thestiaa of sector
switching in our future research.

%t is possible to evaluate ALTR at any age. Agjlas future years are discounted by the same sagtast years
are uprated, the relative position of the two sextaill remain unaffected; the absolute level otdldReward will
obviously change.

% While ALTR is a concept that compares the curgtatk of earnings and pension wealth, it is alssside to
employ a flow version, in terms of changes in aatualues. This can be informative about the geamfstaying in
employment or in a specific job for another year éonployees’ retirement decisions see, e.g., Dishay., 2009).
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later stages of the working life. Private sectopkyees, however, work more hours per week implying
potentially larger annual earnings throughout thére working life. In order to value the Total Rand

across sectors at every point in time (age), weugdall components as described earlier.

The value of benefits in kind as a fraction of amnearnings ranges between 15% in the private
sector and 20% in the public sector. These shaeeschatively stable over the life cycle indicatitigat
benefit growth keeps pace with earnings growth. &fiect of unemployment on aggregated pension
wealth is increasing over the life cycle. Whiledcounts for a fifth of annual earnings at carést,sthe

value of accumulated lost pension wealth adds % 80the final annual salary shortly before retiesi

When expressing the public sector Total Reward prenas the difference of public sector ALTR minus
private sector ALTR in monetary values for men avaimen (Figure 5), we find that the monetary
advantage from working in either sector at the @astart is very close to the line of equality. Slme is
constructed such that the age specific differenc®LiTR between sectors is zero. Up to the mid/is,

the Total Reward in the private sector is gainingadvantage in the order of magnitude of 60,000 GBP
for men (10% of ALTR) and 20,000 GBP for women (B#ALTR). At older ages, the gap is narrowing
and women reach the point of equalised differeraggsn at age 53 with growing public sector ALTR
advantage until retirement. The discounted netgmtegalue of the public sector premium at age 59 fo
women is substantial—between 30,000 and 40,000 BBB% of their pre-retirement ALTR). For men,
the situation is quite different: The large privatztor gains are reduced until age 59, where AfdrR
public and private sector men is exactly equal.e@ithe public perception of too generous publidosec
remuneration this finding is quite astonishing. Meis in line with estimates across the distribntof
earnings which suggest that there is a privateosemtlvantage for employees at the upper deciles

(Blackaby et al., 1999).
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Figure5: Total reward advantage in the public sector
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Note: The profiles are constructed as the diffeeasfcpublic minus private sector Total Reward.
Source: Total Reward matched cell data set, owcutztions.

As no data are available, assumptions were nedgssade about discount factors and real
interest rates. Our choice of an interest rate pérZent has been based on the fact that expec&bias
from financial market investments were falling otlee past twenty yea?’g.Other recent UK studies on
pensions have also assumed such a low interes{Cede/ford et al., 2010). One might argue that olde
employees have enjoyed substantially higher inteegss over much of their working life, so thagtrer
interest rates might apply. A rise in the interes¢ obviously favours private sector employeesenioan

public sector employees as DC schemes are virtabgnt in the public sectdr.

% Annuity rates have been falling since the 1970a esnsequence of low long term yields and theinisengevity
(cp. Cannon and Tonks, 2004).

3" For some sensitivity checks on discount factorsiaterest rates see the Data Appendix.

21



5. Conclusions

This paper evaluates the Total Reward of highlycated employees in the public and private
sector in the UK across the life cycle. It providesthe first time a comprehensive measure ofousri
monetary and non-monetary work related benefiteddition to earnings and pension accruals. The
analysis suggests that there is not equality o&lMeeward profiles between the two sectors at epeinyt
in time. Yet, the Accumulated Lifetime Total Rewdmd men is equalised between public and private
sectors over the life cycle suggesting that theapei sector earnings advantage at younger ages is
counterbalanced by the more generous benefitsiagsdevith public sector pension schemes. Thisltresu
implies that male university graduates who choaspleyment in either of the two sectors based oir the
potential early career reward prospects might da@ased signal with respect to lifetime reward. Véom
seem to be better off in the public sector at atramy point of the life cycle profile. If workera both
sectors were exposed to similar levels of workpldisamenities (e.g., stress or mortality risk) sults
would imply a too high compensation in the publecter for women but adequate public sector
remuneration for highly educated men. We proposa this confirms a concept of life cycle
compensating differentials and argue that the ésptadn of remuneration differentials must be exsati
over the entire working life. Taken together ousules imply that it is possible to achieve a 'lifiet
equalising difference in Total Reward’ which balesithe early career advantage of being in the teriva
sector by the long run advantage of being in thielipisector later in the career. Indeed this baanc
means that although the ‘spot evaluation’ of T®alvard is almost always different in the public and

private sector there is a balance and an equaliiifegence in lifetime Total Reward.

The paper also stresses the importance of beriefikihd and the role of workload in the
valuation in Total Reward. While a substantialrbitere deals with pensions as part of work-related
remuneration, fringe-benefits, working hours andemployment risk have not been studied
comprehensively. Our results suggest that thesdogmpnt aspects are economically important, and
again more valuable in the public than in the pgevsector. Such a conclusion means that any discuss
of public/private sector pay differentials or pualjlirivate sector pension differences is really
inappropriate considered in isolation. What shde#dconsidered is Total Reward in the two sectors as

measured over the lifecycle.
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Appendices — Not intended for publication
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Data Appendix — Not for publication
Data sets used:

We use the maximum number of available quarterhs ldata and pool them for obtaining

measures of the following variables:
* Public holiday entitlement: October to Decemberrtgra from 2005 to 2008.

« For the computation of unemployment rates (ILOmi@tin), we exploit the pooled five-quarterly
short panels of the LFS from 1997:Q1 to 2009:Q1H\he exception of 2005:Q3 and 2008:Q4,
in both of which the information on economic adivstatus is missing). Unemployment risk is
defined as the probability to move from dependempleyment in quarter one to unemployment

in one of the subsequent four quarters.

In order to estimate age-earnings profiles, thetmad@ble (employer-reported) earnings data are
in the Annual Survey of Hours and Earnings (ASH&)which we use the years 1997 to 2009. The
ASHE data have two structural breaks, in 2004 ab@b2two years for which an old and a new data
version exist. For the computations we used the veraion (best compatible with subsequent years) fo
both years. In the years 2007 and 2008 the sanydewsas reduced by 20 percent, but in 2009, the
previous sample size of 1 percent of all employeils National Insurance Contributions was restored

(Summary Quality Report for ASHE: 4). Our earningsasure includes bonus payments.

In ASHE, employers report employer and employee sipen contributions alongside the
pensionable pay. From this information, it is gfrdforward to compute the pension contributiongate
behalf of the employer and the employee. Age-egmprofiles are deflated to the base year 200%and

computed after netting out annual average sectavtr(cp. Disney et al., 2009).

To compute retirement ages by sectors, we poofoait available waves from the English
Longitudinal Survey of Ageing (ELSA) and the wawg1997) to Q (2007) from the British Household
Panel Survey (BHPS). In the BHPS, public vs. pewctor affiliation is reported by the respondefiss
sector affiliation is missing in the ELSA data, weapped sectors according to occupations. For
occupations that have more than 75 percent pullitos affiliation in ASHE, we coded the entire

occupation in ELSA as public, while we coded octigoes with more than 75 percent private sector
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workers in ASHE as entirely private in ELSA. Occtipas that were more equally distributed between

sectors were omitted from the ELSA sample.

Similarly, employer-sponsored health insurance phlaere retrieved from ELSA. It should be

noted that these data sample only individuals &fegind above.

Sample:

The target sample for our valuation exercise alidifne employed men and women, aged 21 to
59 with high education (degree or with higher ediocabelow degree but above A-level). The publid an

private sector definition is according to the ONS.

Sensitivity analysis for discount factersind real interest rates

Men Men Women Women
Age at Public sector Ageat Public sector
equalised ALTR equalised ALTR
Discount  Interest ALTR premium at ALTR premium at
factor rate retirement retirement
3% 2% 59 0.0% 52 4.3%
3% 3% ) -0.1% 52 3.8%
3% 4% ) -1.3% 55 3.0%
2% 2% 56 2.3% 49 6.9%
2% 3% 59 1.6% 51 6.2%
2% 4% 59 0.7% 52 5.3%
4% 2% ) -1.9% 52 2.6%
4% 3% ) -2.4% 55 1.9%
4% 4% () -2.9% 55 1.3%

Note: The minus symbol indicates that the publit@eALTR is always below private sector ALTR. Soeir Total
Reward matched cell data set, own calculations.

As we are continuously assuming the same paranfetrepsiblic and private sector employees, a
manipulation of the discount rate only affects thktive weight of future pension income in today’'s
Total Reward. A lower discount rate favours theljpugector as it gives more relative weight to pens
which are more generous in the public sector. Qlyelrge manipulation of discount and interest rates
does not change our general findings of roughhyaésed ALTR over the life cycle for men and a pabli

sector ALTR premium for women.
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Appendix of Figures and Tables — Not for publicatio

Figure Al: Hourly pay, LFSdata, smoothed by local polynomial
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Figure A2: Mean age-earnings profilewith 95% confidenceinterval, men, LFS
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igure A3: Mean age-earnings profilewith 95% confidenceinterval, women, LFS
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Figure A4: Employer sponsored training days during last 12 months, 2000-2009
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kernel = epanechnikov, degree = 0, bandwidth = 1.99

Note: Nonparametric kernel estimates. Values rdtaggrevious 12 months. Training days are self-reggbin time
brackets and time brackets were replaced by middlees. Maximal training duration is one year (3&%hus
weekends (104) minus number of public holidays8jus paid holiday entitlement in the public antvgie sector.
Source: LFS Q1 2000-2009 and Q2 2005-2009, owrulzdlons.
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Figure A5: Working hours per week, LFS data, smoothed by local polynomial
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For comparison: Working hours per week, ASHE data, smoothed by local polynomial

[Replication of Figure 2]
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Figure A6: Company pension contribution ratesin the private and public sectors, by gender
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Figure A7: Employee pension contribution ratesin the private and public sectors, by gender
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Figure A8: Non-parametric kernel estimation of paid holiday entitlement, 2005-2008
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Note: Paid holiday entittement is measured in dagtsveen zero and 96. Around 1 percent of emplojedke
public and private sector report to have zero laglidntittement. The difference across sectorssgmifcant for
women, but significantly higher in the private sector men. Source: Quarterly LFS winter quartemir2005 to

2008, own calculations.
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Figure A9: Trend of pension mix in the private sector, by gender
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pensions. Source: ASHE 1997-2009 (ONS), own cdicma. ASHE only provides information on the maienpion scheme (ignoring potential personal

private pensions).
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Figure A10: Trend of pension mix in the public sector, by gender
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private pensions).



Figure A11: Distribution of retirement ages, men, 1997-2007
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[ Density

Normal distribution
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Note: Pooled BHPS and ELSA data set. ELSA doesmatain an indicator for economic sector, so thisrimation

was mapped into ELSA using an occupational mawixstructed from ASHE. Economic sector was imputely o
for occupations where more than 75 percent of thekforce work in either the public or the privatcsr. ELSA
data will thus underrepresent employees in occapatthat are roughly equally distributed acrossosecSource:

All four waves of ELSA, waves G to Q of BHPS, ovalaulations. Total sample size: 752

Figure A12: Distribution of retirement ages, women, 1997-2007
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See Note of Figure A 8. Total sample size: 665.
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Table Al: Overview of pension schemes

Name

Contractual
arrangement

Type

Defined benefit (DB)

Defined contribution (DC)

Group personal pension
(for simplicity subsumed under DC)

Stakeholder pension
(for simplicity subsumed under DC)

State Graduated Pension, State Earnings Related
Pension, State Second Pension
(all for smplicity assumed as SERPS)

Trust based

Trust based

Contract based

Contract based

Implicit contract

Run by the organisation, benefits are determinethbyscheme rules, for example based on
final or average salary

Run by the organisation, benefits are determineadntributions and investment returns,
also known as money purchase

Facilitated but not run by the organisation, amamgement made for employees to participate
in a personal pension scheme on a grouped basis.igmot a single scheme, it is a

collecting agreement

Facilitated but not run by the organisation, mustetncertain conditions and be registered
with The Pensions Regulator (TPR). Include emplepansored and other stakeholder
pensions. Employers with 5 or more employees gdgehave to make a stakeholder

pension available to their staff since 8th Octob@01 in case they do not offer any of the
other schemes).

The additional state pension was introduced to stighe many employees who were not
covered by any occupational scheme and thus léflysaith the Basic State Pension.
Through the payment of NI contributions, employmeglicitly purchase pension ‘rights’.

Source: The Pensions Regulator (http://www.thepassegulator.gov.uk/employers/different-kinds-ofypien-scheme.aspx)
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Table A2: Computation of NPV of DC pension schemes, men

Men
Ratio of
M ax. tax Annuitised  Annuitised NPV of NPV to  Ratio of
Pension  freelump Annuity monthly annual Annual Tax Regrossed pension accumulated (D) over
wealth sum value benefit benefit income rateat lump sum stream Total NPV savings  annuity

Age (A) (25% A) (75% A) (B) atage60 age60 (©) (D) (C+D)=(E) (E/A) value

21 1428 356.90 1071 4.5 54 410.9 0 356.9 968.5 4325 93% 90%

22 2703 675.64 2027 9 108 783.6 0 675.6 1937.0 2612 97% 96%

23 5326 1331.42 3994 17 204 1535.4 0 1331.4 3658.9 4990.3 94% 92%
24 8161 2040.20 6121 27 324 2364.2 0 2040.2 5811.1 7851.3 96% 95%
25 11293 2823.14 8469 37 444 3267.1 20 3528.9 7963. 114923 102% 94%
26 15016 3754.01 11262 51 612 4366.0 20 4692.5 61697 15669.1 104% 97%
27 18609 4652.22 13957 64 768 5420.2 20 5815.3 41877 19589.8 105% 99%
28 21764 5440.96 16323 75 900 6341.0 20 6801.2 2614 22943.2 105% 99%
29 24362 6090.50 18271 84 1008 7098.5 20 7613.1 7980 25692.1 105% 99%
30 28286 7071.47 21214 98 1176 8247.5 20 8839.3 9220 29931.5 106% 99%
31 32726 8181.38 24544 113 1356 9537.4 20 10226.7432®6 34547.3 106% 99%
32 36595 9148.85 27447 127 1524 10672.8 20 1143621r333.8 38769.8 106% 100%
33 40965 10241.27 30724 142 1704 11945.3 20 1280139562.2 43363.8 106% 99%
34 45430 11357.45 34072 157 1884 13241.5 20 1419638790.6 47987.4 106% 99%
35 50175 12543.76 37631 174 2088 14631.8 20 1567937449.4 53129.1 106% 100%
36 54851 13712.82 41138 190 2280 15992.8 20 1714140893.0 58034.1 106% 99%
37 59840 14960.12 44880 207 2484 17444.1 20 1870042551.9 63252.0 106% 99%
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

64786
70109
75335
80783
86548
92729
99201
104630
111527
117977
124769
131749
138930
144747
152100
159682
167645
176392
184845
192784
200877
209182

16196.48
17527.26
18833.76
20195.75
21637.10
23182.26
24800.14
26157.58
27881.75
29494.28
31192.30
32937.30
34732.60
36186.80
38025.08
39920.45
41911.13
44098.10
46211.25
48196.05
50219.23
52295.60

48589
52582
56501
60587
64911
69547
74400
78473
83645
88483
93577
98812
104198
108560
114075
119761
125733
132294
138634
144588
150658
156887

224
244
262
281
301
323
351
370
395
417
441
466
482
502
527
554
581
612
641
668
696
725

2688
2928
3144
3372
3612
3876
4212
4440
4740
5004
5292
5592
5784
6024
6324
6648
6972
7344
7692
8016
8352
8700

18884.5
20455.3
21977.8
23567.7
25249.1
27058.3
29012.1
30597.6
32621.8
34498.3
36484.3
38529.3
40516.6
42210.8
44349.1
46568.5
48883.1
51442.1
53903.3
56212.1
58571.2
60995.6

20
20
20
20
20
20
20
20
20
20
20
40
40
40
40
40
40
40
40
40
40
40

2024548210.7
219095P515.3
2354255389.3
252446D478.6
2704664783.2
2897768518.2
3100075544.5
3069779633.8
3485285014.5
3886789749.5
3899094914.9
5889500295.6
5788¥03739.2
6831108043.7
6837513424.4
6653819235.5
6985125046.6
7849631718.6
7801837960.2
8832643771.3
8369849797.6
8315956039.2

68456.3

74424.3

79931.5

85723.3

91829.6

98496.0
106544.7
112330.8
119866.7
126617.3
133905.3
155191.1
161626.8
168355.0
176799.5
185769.6
194898.5
205215.5
214978.9
224098.1
233496.4
243198.5

106%
106%
106%
106%
106%
106%
107%
107%
107%
107%
107%
118%
116%
116%
116%
116%
116%
116%
116%
116%
116%
116%

99%
100%
100%
100%
100%
100%
102%
101%
102%
101%
101%
102%
100%
100%

99%
100%

99%
100%
100%

99%

99%

99%

Source: Total Reward matched cell data set, owcuttions.
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Table A3: Computation of NPV of DC pension schemes, women

Women
Ratio of
Max. tax Annuitised Annuitised Re- NPV of NPV to Ratio of
Pension freelump monthly annual Annual Tax grossed pension accumulated (D) over
wealth sum  Annuity value benefit benefit incomeat rateat lumpsum stream Total NPV savings annuity
Age (A) (25% A) (75% A) (B) age60 age60 (©) (D) (C+D)=(E) (E/A) value
21 2481 620.36 1861 7.5 90 710.4 0 620.4 1739.4 9.835 95% 93%
22 4915 1228.66 3686 15 180 1408.7 0 1228.7 3478.9 4707.5 96% 94%
23 7840 1959.96 5880 25 300 2260.0 0 1960.0 5798.1 7758.1 99% 99%
24 10856 271391 8142 34 408 3121.9 20 33924 4885. 11277.8 104% 97%
25 14035 3508.83 10526 46 552 4060.8 20 4386.0 8.666 15054.6 107% 101%
26 17258 4314.57 12944 57 684 4998.6 20 5393.2 a321 18612.9 108% 102%
27 20545 5136.35 15409 68 816 5952.3 20 6420.4 as77 22191.3 108% 102%
28 24272 6067.98 18204 80 960 7028.0 20 7585.0 4855 26138.9 108% 102%
29 27477 6869.16 20607 90 1080 7949.2 20 8586.4 7208 29459.6 107% 101%
30 31449 7862.34 23587 103 1236 9098.3 20 9827.9 8823 33716.1 107% 101%
31 35136 8783.90 26352 115 1380 10163.9 20 10979.26671.3 37651.2 107% 101%
32 39186 9796.47 29389 128 1536 11332.5 20 12245.29686.3 41931.9 107% 101%
33 43648 10912.06 32736 143 1716 12628.1 20 13640.B3165.2 46805.3 107% 101%
34 48192 12047.98 36144 159 1908 13956.0 20 15060.(36876.0 51935.9 108% 102%
35 52666 13166.51 39500 174 2088 15254.5 20 16458.40354.8 56813.0 108% 102%
36 57091 14272.74 42818 188 2256 16528.7 20 17840.943601.8 61442.7 108% 102%
37 61732 15432.93 46299 204 2448 17880.9 20 19291.27312.6 66603.7 108% 102%
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38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

66044
70482
74975
79788
84747
89545
94361
99648
104751
109628
114929
120426
126060
132133
138720
145903
152023
157736
164187
170715
177396
184469

16510.88
17620.61
18743.78
19947.10
21186.66
22386.37
23590.34
24912.08
26187.73
27407.00
28732.28
30106.60
31515.08
33033.23
34679.93
36475.85
38005.68
39433.93
41046.68
42678.83
44348.88
46117.35

49533
52862
56231
59841
63560
67159
70771
74736
78563
82221
86197
90320
94545
99100
104040
109428
114017
118302
123140
128036
133047
138352

218
233
248
264
281
297
318
336
353
369
387
406
425
445
465
489
510
529
550
572
595
618

2616
2796
2976
3168
3372
3564
3816
4032
4236
4428
4644
4872
5100
5340
5580
5868
6120
6348
6600
6864
7140
7416

19126.9
20416.6
21719.8
23115.1
24558.7
25950.4
27406.3
28944.1
30423.7
31835.0
33376.3
34978.6
36615.1
38373.2
40259.9
42343.9
44125.7
45781.9
47646.7
49542.8
51488.9
53533.4

20
20
20
20
20
20
20
20
20
20
20
20
20
40
40
40
40
40
40
40
40
40

20638.60559.5
22025.%4038.4
23429.57517.2
24933.%$1228.0
26483.%5170.8
27983.®%8881.5
29487.93752.0
31140.77926.6
32734.81869.3
38258. 85580.1
38915.89754.7
33633.94161.3
38393.98567.9
58055103206.3
59799107844.8
60793113411.0
68342118281.4
68723122688.0
68411127558.4
74131132660.7
78914137995.0
78862143329.3

71198.1

76064.1

80947.0

86161.9

91654.1

96864.5
103239.9
109066.7
114604.0
119838.8
125670.1
131794.5
137961.7
158261.7
165644.7
174204.1
181624.2
188411.2
195969.5
203792.1
211909.8
2201915

108%
108%
108%
108%
108%
108%
109%
109%
109%
109%
109%
109%
109%
120%
119%
119%
119%
119%
119%
119%
119%
119%

102%
102%
102%
102%
103%
103%
104%
104%
104%
104%
104%
104%
104%
104%
104%
104%
104%
104%
104%
104%
104%
104%

Source: Total Reward matched cell data set, owcuttions.



Table A4: Parameter assumptions

Parameter Disney et al. (2009) L edlie (2008) Main specification

Life expectancy Age-gender cohort life 85 (Pension multiplier Age-gender cohort
expectancies (1997 at age 65 is 20) life expectancies
2001); adjustment fo (2002-2006);
differences in life adjustment for
expectancies by socii differences in life
class expectancies by

social class

Wage growth NA 0.02 0.02

Discount rate 0.03 0.04 0.03

Employee For final salary plans: NA From data

contributions Private: 4.6%
Public: 3.9%

Discount back toage  NA 18 21

Real annual rate of NA NA 0.02

return (see Crawford et al.,

2010)

Accrual factor Public DB: 1/8¢ Public DB: 1/8¢'
Private DB: 1/60) Private DB: 1/60)

Additional lump sum  Public DB: 3/8 Public DB: 3/80
Private DB: O Private DB: O

Inflation rate 0.02

Retirement age Private: 65 65 60; State pension
Public: 60 age (SPA) 65

Vesting period 2 years (not used) — DB: 2 years

Job Tenure 12.2  (public), 9.5 Life cycle employment Life cycle
(private) mean without unemployment employment
uncompleted pensionrisk (max. 48) adjusted for
plan tenures (self- unemployment risk

reported BHPS)
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