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Abstract
In an effort to promote comparative research on pensions, the Gateway to Global Aging Data is developing
harmonized cross-national panel data on pension benefits and retirement incentives. Past research has varied
in how it predicts pension benefits for individuals who have not yet claimed their benefits when adminis-
trative data on earnings histories is unavailable. We use the Gateway data to evaluate several alternative
approaches to computing prospective pension benefits using common survey questions and validate them
against matched administrative data. We find that in some settings naïve measures of pension benefit growth
from continued work and delayed benefit claiming can perform as well as measures based on administrative
data. We also find that prospective benefit levels are sensitive to the heterogeneity of lifecycle earnings
dynamics, resulting in substantial measurement error even after accounting for work history.
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Pensions are one of the main sources of income for older people in developed countries. There is a
long and growing literature that documents how pension eligibility and generosity determine the tim-
ing of retirement (Gustman et al., 1986; Stock et al., 1990; Gruber et al., 1999) and savings decisions
(Hubbard et al., 1995; Kapteyn et al., 2005).

The Health and Retirement Study (HRS) – which began in 1992 – provides substantial contextual
information on workers’ households and health, in addition to detailed employment and pensions.
HRS conducts an on-going, multipurpose, longitudinal household survey, representing the US popu-
lation over the age of 50. The scientific success of this landmark study led to the development of inter-
national sister surveys in over 40 countries that include similar core survey questions regarding health,
family, and work. The Gateway to Global Aging Data (Gateway), started in 2009, is a data and infor-
mation platform developed to facilitate longitudinal and cross-national analyses on aging. The
Gateway has provided cross-national harmonized data and user guides on employment, retirement,
and income in the HRS and its sister studies around the world (Angrisani et al., 2012; Zamarro
et al., 2012).1

In an effort to promote comparative research on pensions, the Gateway is further developing har-
monized cross-national data on pension benefits and retirement incentives. Developing these mea-
sures is important because aging populations and long-term funding shortfalls are motivating
countries to entertain revisions to their public pension programs (e.g., Carone et al. (2016) for reforms
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1A list of countries included in the Gateway and harmonized data is included in online Appendix A.
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in European countries). Given the substantial incentives that reforms to public pensions induce, coun-
tries will often to look to the experience of other countries.2 As leading sources of cross-national
individual-level survey data, the HRS and its sister studies will play a leading role in clarifying the
interrelationship between pension design and human decisions and outcomes.

Examining the relationship between pension design and work and savings decisions relies on
knowing the individual’s benefit levels and incentives to work and/or delay receiving benefits.
However, pension benefit levels are not observed in survey data until after an individual claims his
or her benefits.

Predicting pension benefits for individuals who have not yet claimed their benefits (which we refer
to here as prospective pension benefits) has been approached in many ways. In such applications,
researchers often use administrative data matched with the HRS or self-reported work history data
in the Survey of Health, Ageing, and Retirement in Europe.3,4 Comparisons using prospective pension
benefits based on data measured with varying levels of precision make it difficult to identify if cross-
country differences arise from underlying data quality, the prediction approach, or differences in bene-
fit structures.

This paper proposes several approaches to computing prospective pension benefits and financial
incentives using survey data (collected during the main interviews in HRS-sister surveys) and com-
pares the bias and precision of these methods against administrative data on actual benefit entitle-
ments (which we have only for the United States HRS). These approaches translate the key rules of
pension systems and the information available at the individual level in HRS-sister surveys into
individual benefit levels. We demonstrate the strengths and weaknesses of alternative methods for
computing pension benefits so that future researchers can understand the implications of the assump-
tions underlying these methods as well as their limitations. Additionally, our findings will help
researchers conducting cross-national pension analyses understand whether differences in data avail-
ability or prediction approach may explain observed cross-national differences.

The paper first briefly describes the data we use. Then it introduces four approaches to computing
prospective pension benefits and benefit growth levels from continued work using survey data, compares
them to a fifth approach that uses administrative data on earnings histories, and, finally, discusses the
implications of using survey-based earnings-histories for capturing pension incentives to retire. Next
it evaluates whether the relationship between retirement decisions and prospective pension benefits,
and benefit growth levels using our survey-based approaches are consistent with higher pensions levels
speeding up retirement (i.e., income effect) and with greater benefit increases from delayed claiming,
which make leisure more costly, resulting in postponed retirement (i.e., substitution effect; see Lazear,
1986). It concludes by summarizing our findings and discussing the implications for future research.

1. Data

We use harmonized data provided by the Gateway for our analysis, and supplement it with individual
elements from each survey’s original data.5 Using the HRS, we assess the validity of alternative
approaches for computing prospective public pension benefits. Then, using both the HRS and the
English Longitudinal Study of Ageing (ELSA), we evaluate whether the relationship between retire-
ment decisions and pension benefits and benefit growth levels computed using our survey-based
approaches are consistent with income and substitution effects. Both the HRS (1992–present) and

2See, for example, SSA’s Social Security Programs Throughout the World (http://www.ssa.gov/policy/docs/progdesc/ssptw/)
and OECD’s Pensions At A Glance (http://www.oecd.org/pensions/oecd-pensions-at-a-glance-19991363.htm).

3See, for example, the compendium by Gruber et al. (2004) that includes 12 papers covering 12 countries where each
author uses the best pension data available.

4Unless otherwise mentioned, work history data referred to in this paper are based on respondents’ recollections.
5Gateway and Harmonized ELSA Data are produced by the Program on Global Aging, Health & Policy, University of

Southern California with funding from the National Institute on Aging (R01 AG030153). Harmonized HRS data are pro-
duced by the RAND Center for the Study of Aging, with funding from the National Institute on Aging and the Social
Security Administration. Santa Monica, CA (February, 2018).
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ELSA (2002–present) benefit from long panels, so we can use our prospective benefit measures to look
at behavior a decade later.

The HRS started in 1992 with 12,652 respondents from households where at least one member was
born between 1931 and 1941, re-interviewing these respondents biannually. The HRS has expanded
over time and now encompasses more than 30,000 respondents and represents the US population
over the age of 50.6 Importantly for this paper, the HRS has negotiated with the Social Security
Administration to link survey data with the administrative data on covered earnings back to 1951
and records on benefit claiming, entitlements (after claiming the benefits), and payments.

The ELSA started in 2002, now surveys over 12,000 respondents biannually, and is representative of
the English population aged 50 and over (Banks et al., 2018). ELSA does not link respondents with
their administrative earnings and public pension records. However, it collects retrospective life-history
data, including the start and end year of jobs lasting at least 6 months, starting salary of those jobs, and
final salary at the last career job.

2. Estimating prospective benefit levels

Ideally, each longitudinal survey would be linked with administrative data on work and earnings his-
tories as well as public pension benefits. Alternatively, some HRS-sister surveys have collected retro-
spective work histories that provide a portion of information needed to compute prospective pension
benefits. In this section, we evaluate five approaches applied to HRS data by computing a ratio of the
benefit predicted by each approach to the benefit actually observed in the administrative data.

In conducting our analysis using HRS data, we restrict the sample to individuals who (1) are
observed working full-time at an interview before claiming their Social Security old-age benefit and
who are observed after they have claimed their Social Security benefit, (2) have authorized their
Social Security data to be linked with the HRS survey, and (3) do not initially claim auxiliary benefits,
such as spouse and survivor benefits (although we still include individuals that eventually claim sur-
vivor benefits). The first restriction will limit the sample to individuals who are working late in life. We
expect the second restriction to have limited influence on our analysis. Analysis by Haider et al. (2000)
indicates that 75% of individuals in the 1992 HRS cohort authorized their Social Security data to be
linked to their HRS survey responses and that this authorization was generally unrelated to most of the
respondent’s observable characteristics, with minor differences by race and for individuals with non-
existent work histories. The final restriction to individuals who do not initially claim spouse and sur-
vivor benefits will omit individuals with limited earnings history, particularly women. We view these
restrictions as reasonable because the purpose of this section is to validate the accuracy of our
approaches for computing prospective pension benefits for those who have not retired and for
whom claiming benefits is meaningful for their decision to work.

3. Five approaches for predicting pension benefits

We consider five approaches to predict each respondent’s pension entitlement, which is not known
because of incomplete information. Most public pension benefits are determined by past earning
and contributions, and claiming history. We provide evidence on the tradeoffs between accuracy, pre-
cision, and data requirements in each approach.

Approach #1 (A1) takes the last observed income at a full-time job prior to benefit claiming, treats
this income level as the individual’s average lifetime earnings for computing the benefit level, and uses
the pension rules to compute their retirement income assuming a full career. We define a full career as
working every year from entry into the labor force (the greater of 18 or years of education plus 6) until
the age at the last interview where the respondent is working full-time.

6The HRS (Health and Retirement Study) is sponsored by the National Institute on Aging (grant number NIA
U01AG009740) and is conducted by the University of Michigan.
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Approach #2 (A2) follows a similar process to A1, except that the average lifetime earnings measure
in the pension formula uses gender-specific earnings trajectories by work experience estimated using
the approach described in Lagakos et al. (2017) with data from the 2003–2016 American Community
Survey (Ruggles et al., 2018). Like Lagakos et al. (2017), our model of earnings trajectories controls for
education, cohort, and time effects, reflecting only differences in earnings by work experience. Our
estimates exhibit greater lifecycle earnings growth relative to what is reported in Lagakos et al. (2017).

In Figure 1, we compare our earnings trajectories based on potential experience to median earning
trajectories for individuals with at least 35 years of earnings in the administrative data (all earnings
trajectories are computed relative to earnings in the last year of full-time work). We find remarkably
similar trajectories for men, however divergent trajectories for women. The dichotomy in the earnings
trajectory for women may reflect volatility in their work experience (e.g., leaving one career when they
have children and starting a new career after their children are in school).

Men with at least 30 years of earnings history, representing 90% of the sample, exhibit, on average,
earnings trajectories that grow over the lifecycle, whereas individuals with less than 30 years of experi-
ence exhibit flatter earnings trajectories. The flatter earnings trajectories may reflect that individuals
with limited or sporadic work histories do not accumulate specific-human capital that leads to
wage growth over the life-cycle. This demonstrates the importance of work history data in determining
earnings trajectories. The next two approaches consider how incorporating information on work his-
tory might influence the benefit predictions.

Approach #3 (A3) adds to the approach in A2 by reflecting variation in work experience based on a
lower bound for work experience imputed from responses to questions on past employment asked
during the first interview. Respondents are asked about their tenure at a current job or at their
most recent job if not currently working. Additionally, they are asked for the number of jobs where
they worked at least 5 years. Only for the most recent of those past jobs was retrospective information
collected, and only if that job occurred within 20 years of the interview. We combine these questions to
produce a minimum value for work experience as of the respondent’s first interview.

We classify individuals as having sporadic work histories if they are likely to have less than 30 years
of earnings.7 For those with sporadic work histories, A3 follows the approach in A1 and assumes a
constant real earnings trajectory over the lifecycle. This reflects the median profiles for individuals
with less than 30 years of non-zero earnings in the administrative data. For individuals with non-
sporadic earnings trajectories, A3 predictions use the earnings trajectories in A2.

A number of HRS-sister studies have collected retrospective work histories, which are more com-
prehensive than questions asking about past employment collected during the first interview.8 In lieu
of a work-history module in the HRS, approach #4 (A4) approximates the information provided by a
work-history module by treating person-year records with non-zero earnings in the administrative
data as a proxy for full-time work.9 We expect A4 to be more accurate than the measure in A3 because
more information is used (e.g., start and end date, full-time status). A4 predictions use the earnings
trajectories from A2, but lifetime earnings reflect the actual years worked from the work-history
module.

Approach #5 (A5) replaces respondent reported earnings with the actual administrative earnings
history.

A1 reflects the most naïve approach, not incorporating lifecycle wage growth or variable work his-
tories. A2 refines this approach by accounting for average lifecycle wage growth, and A3 and A4

7Individuals are classified as having sporadic work histories if they satisfy any one of the following criteria: (a) they did not
work in the 20 years before their first interview, (b) they had a gap of at least 5 years between the job held at their first inter-
view and their previous job, (c) the minimum years worked plus the remaining years of potential work between the interview
and age 62 is less than 30 years.

8These include ELSA (England), SHARE (Europe), KLoSA (South Korea), and CHARLS (China).
9Work histories that are collected by the HRS-sister studies will often ask if a job was full-time. We use an ad hoc assump-

tion that a year’s indexed earnings must exceed one-quarter the individuals median average indexed lifetime income to be
included in our work history proxy.
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further refine that approach by accounting for variable work history. A1–A4 demonstrate how intro-
ducing coarse pieces of survey information (e.g., last reported earnings and years of work experience)
and combining it with projected earnings trajectories can improve the accuracy of prospective pension
benefit predictions. Since public pension systems often have many minor rules that influence actual
benefit levels, A5 is used to demonstrate how accurate our benefit formula is given the administrative
data on earnings history. If the administrative earnings and benefit data are accurate and the benefit
formula restricted to only those elements we model (earnings and contribution history conditional on
claiming age) represents the only important factors for determining benefit levels, then A5 would pro-
vide a precise measure of the realized benefit levels.

In light of the discrepancy between our computed and observed earnings trajectory for women
noted in Figure 1, we do not include women in our validation analysis, as it is likely that the predicted
pension benefit levels will be notably biased upward for A1–A4.

4. Validation of approaches to predicting benefit levels

SSA administrative data reports the monthly benefit amount (MBA). It reflects the benefits an indi-
vidual is entitled to based on his or her earnings history and benefit claiming age, incorporates reduc-
tions for collecting benefits before the full retirement age and delayed retirement benefits for
retirement after that age.10 Additionally, MBA will reflect adjustments based on military service, for
work after claiming, or reductions due to receipt of non-covered public pensions. These adjustments
are specific to the US public pension and reflect additional complexities not captured in our compu-
tation of US public pension benefits.

We compute prospective Social Security benefits (M̂BA) using the following formula:

M̂BA = CF × PIA

PIA = 0.9×min(AIME,BP1) + 0.32×max(min(AIME − BP1,BP2), 0)
+ 0.15×max(AIME − BP2, 0)

Figure 1. Comparison between imputed earnings trajectory and median earnings trajectory based on administrative data.
Note: Author’s calculations using HRS data linked to SSA data on earnings histories. Earnings are measured relative to earnings in the
last year of experience (e.g., if an individual had constant real earnings, then his earnings trajectory would be flat and equal to 1).
Sample sizes of individuals with 35+ years of actual experience in the administrative data are 1,130 for men and 336 for women.

10MBA may differ from what is paid depending on factors such as the earnings test and deductions for Medicare pre-
miums. The benefit paid is what is asked in the HRS survey.
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where CF reflects that adjustment factor based on claiming age, PIA reflects the primary insurance
amount, BP1 and BP2 reflect the first and second bend points that are based on an individual’s
birth year, and AIME reflects the person’s best 35 years of indexed monthly earnings where earnings
before age 62 are adjusted for average wage growth over time.

In the remainder of this subsection, we consider two questions:

(1) Do our approaches do a reasonable job of approximating MBA in terms of average and indi-
vidual benefit levels?

(2) Do our survey-based approaches (A1–A4) result in the same benefit levels as our administra-
tive data approach (A5)?

We will assess the ability of the approaches to capture MBA by computing the ratio of the prospect-
ive benefit level to the MBA. Bias will be reflected in mean and median differing from one, and pre-
cision will be reflected by the standard deviation.

Figure 2 provides a cumulative distribution of the ratio between A1 and A4 approaches and the
administratively reported benefit entitlement (i.e., M̂BA/MBA), and Table 1 provides additional infor-
mation about the distributions. Ideally, this ratio would be equal to one, implying the predicted benefit
from our approaches would be equal to the administrative report of the benefit entitlement.

A1–A4 provide upward biased predictions of benefit entitlements with a right skew (reflected in 8–
10% with predicted benefit levels with a ratio of 1.4+ relative to actual entitlement). This is not unex-
pected for A1 and A2 that assume 35+ years of full-time earnings experience. The skewness results in
the mean exceeding the median, although the median is generally closer to one (Table 1). A3 stands
out as substantially underpredicting relative to actual entitlements for a larger fraction of the sample
(e.g., 43% of the benefits predicted using this approach reflect 80% or less of the true entitlement).
Stepwise, adding information in the approaches A2–A5 results in a decline in the standard deviation,
an improvement in precision of the estimates. Hence, accounting for work history and earnings tra-
jectory improves the fit of prospective benefits for men. The improvements between A1 and A2 are
surprisingly limited. A3 and A4 reduce the bias, but substantial variation persists. A5 still exhibits vari-
ation relative to the administrative benefit amount, albeit significantly closer (the standard deviation is
0.21 compared with 1.00 or greater for other approaches).

Since Table 1 indicates the approach using administrative earnings histories (A5) is both precise
and relatively free of bias, we will subsequently refer to it as a benchmark for the ‘true’ benefit levels
and incentives that we model. Table 2 reports the correlation between the alternative approaches and
A5 showing that the correlation is reasonably high (i.e., that low beneficiaries in one approach are low
beneficiaries in the other). For example, 28% of the variance in A5 can be explained by A1, and this
rises to 36% for A4.11

We conclude that our survey-based approaches broadly capture MBA on average, but they exhibit a
positive bias and non-trivial error. Our efforts to reduce bias by accounting for lifecycle trajectory in
earnings result in limited improvements in bias and precision. Incorporating work history, particularly
one that reflects stops and starts that are observed in the administrative data, leads to seemingly minor
reductions in bias but improvements in precision. Simply knowing the individual’s report of his last
full-time earnings explains about 28% of the variation in the final benefit level, with the only substan-
tial improvement arising from a detailed work history which can explain 36% of the variation (i.e.,
A4). The remaining variation is then attributable to volatility in earnings over the lifecycle and report-
ing error, the latter of which can come in a variety of forms including incorrectly reported final
earnings.

What are the implications of these conclusions? Given the progressivity of pensions, the positive
bias in benefit levels will likely lead to a negative bias in the predicted benefit growth, a point we

11Here we use an R2 interpretation recognizing that in a linear least-squares regression with an intercept term and a single
explanatory variable, the R2 is the same as the square of the Pearson correlation coefficient.
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will explore next. This negative bias in benefit growth will persist regardless of the approach because
the positive bias in the benefit levels is persistent. Imprecision and residual unexplained variation will
lead to measurement error, a subject we will return to in the final subsection. Finally, since including
work history provides limited improvement in precision, we expect that the use of work histories will
not substantially mitigate the negative effects of measurement error on predicted benefit levels.

Figure 2. Cumulative distribution of ratios for predictive approaches to administrative reports (men only). Note: Author’s calcula-
tions using HRS data linked to SSA data on earnings histories and benefit entitlements. The sample is unweighted and only
includes respondents observed working full-time before their self-reported claiming age and for whom we are able to compute
benefit levels for every approach. The correlation in the last column reflects the computation of a Pearson correlation coefficient
between the M̂BAX/MBA for X = A1 to A4 with M̂BAA5/MBA. X-axis values represent the range of ratios from the value referenced up
to, but excluding, the next value (e.g., 1 = [1.0,1.1]).

Table 1. Summary statistics of ratios for predictive approaches to administrative reports (men only)

M̂BA/MBA Median Mean SD p5 p95 N

A1 1.04 1.26 1.11 0.65 2.47 1,373
A2 1.03 1.24 1.10 0.63 2.43 1,373
A3 0.94 1.12 1.07 0.49 2.20 1,373
A4 1.02 1.19 1.00 0.63 2.15 1,373
A5 0.97 0.98 0.21 0.81 1.13 1,373

Note: Author’s calculations using HRS data linked to SSA data on earnings histories and benefit entitlements. The sample is unweighted and
only includes respondents observed working full-time before their self-reported claiming age and for whom we are able to compute benefit
levels for every approach.

Table 2. Correlation between survey-based approaches and the administrative data approach for predicting benefit levels
(men only)

Benefit level – correlation
with A5

Benefit growth levels – correlation
with A5

Benefit growth rate – correlation
with A5

A1 0.53 0.88 0.91
A2 0.53 0.88 0.91
A3 0.54 0.83 0.82
A4 0.60 0.90 0.94

Note: Author’s calculations using HRS data linked to SSA data on earnings histories. The sample is unweighted and only includes
respondents observed working full-time before their self-reported claiming age and for whom we are able to compute benefit levels for every
approach. The correlation reflects the computation of a Pearson correlation coefficient between each survey-based approach for computing
benefit levels and A5. The benefit growth level is computed by computing the growth in benefits from an individual working an additional
year and delaying claiming if necessary (see paper for a discussion), and the benefit growth rate is computed by dividing the growth level by
the original benefit level.
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5. Projecting benefit growth using alternative approaches for predicting benefits

In this section, we project individual benefit growth for working an additional year. We compare how
projections using four approaches that rely on commonly collected survey data differ from an
approach using administrative data on earnings histories (i.e., A5). The difference reflects the role
of earnings history (dynamics and lifetime level) for determining the magnitude of annual benefit
growth from an additional year of work and delayed claiming. We consider two questions:

(1) For the approaches based on survey data, do we observe a negative bias in the estimated benefit
growth?

(2) Do the approaches relying on survey data capture the same benefit growth as that implied by
the administrative data?

We address the first question by comparing the distribution of approaches relying on survey data to
the distribution of A5. For the last question, we compute the correlation between the computed benefit
growth for each of the different approaches. Benefit growth rates, even if biased, can still be used to
identify relationships with an outcome of interest if they are highly correlated (e.g., do greater pension
benefit growth rates encourage continued work?).

For our computation of benefit growth, we assume that if an individual works an additional year, he
will receive the same real wage as he earned in his last year of work (consistent with the earnings pro-
files in Figure 1). For individuals at or above the eligibility age, we assume that they delay claiming of
their Social Security benefit for that year.

Figure 3 depicts the cumulative distribution of benefit growth rates from working for one more
year. We observe sharp increases at 0 and 8% for A5 (i.e., greater than 10% of the sample). The
first increase would correspond to individuals who were under the age of 62 or over the age of 70,
for whom working an additional year would only increase benefits if the additional year of earnings
resulted in an increase in their AIME. The increase at 8% likely corresponds to individuals between
early retirement age and age 70 where the benefit to delaying claiming (independent of the AIME)
is 6.7–8.3% before the normal retirement age and 3.0 to 8.0% after. As noted in the last section,
the positive bias in the computed benefit levels across A1 to A4 should result in negative bias in benefit
growth. Indeed, Figure 3 shows that this is true for A1, A2, and A4. A3 stands out relative to A5 as
reflecting generally higher benefit growth rates relative to A5 (as represented by the cumulative distri-
bution being everywhere lower than A5 in Figure 3). Recall that A3 uses a ‘minimum years worked’
measure. The effect of this is an incomplete earnings history, meaning that AIME typically reflects
fewer than 35 years of earnings, which means an additional year of earnings can have a large effect
on the base benefit level.

We compute correlations of individual benefit growth levels and rates (percentage change in benefit
level) between the survey data-based approaches and A5 (reported in Table 2). We find that the
survey-based approaches are remarkably highly correlated (ranging from 0.83 to 0.94) with the
administrative-data approach. This implies that regardless of the approach, our benefit growth mea-
sures largely reflect the true marginal incentives to postpone retirement despite the survey-based
approaches being less successful in predicting benefit levels. This suggests that, given the nature of
the benefit rules, the change in benefit levels from working an additional year is largely reflected in
factors observed in the surveys and common to all approaches, such as earnings at last full-time
job and age.12

12To examine this last point, we used a simplified approach for computing the benefit growth rate based solely on Social
Security’s incentives to delay claiming by 1 year between the ages of 62 and 70 based on birth year (i.e., it ignores earnings
history). The correlation between this growth rate and the growth rate using administrative data was 0.84. This suggests that
age and cohort eligibility rules rather than earnings are the dominant factors determining the growth of retirement benefits
around retirement ages.
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We conclude that approaches A1, A2, and A4 result in negatively biased growth rates. If the present
value of pension benefits are computed using these approaches, then measurements intending to cap-
ture financial incentives to postpone the retirement will also exhibit this same bias. These include
accrual, peak, and option value measures (Gruber et al., 2004). On the other hand, A3 exhibits the
opposite pattern, given its assumption of a lower bound on career length. All of the approaches pro-
vide a strong instrument for true benefit growth resulting from postponing retirement.

6. Discussion

Our results show that the survey data on earnings after 50 are a noisy and biased proxy for lifetime
earnings and consequently lead to a substantial measurement error if used to predict pension benefits.
Using additional survey information on minimal work history reduces the positive bias in predicted
benefits from 26 to 12%, but with limited improvement in precision of individual-level predictions.
Using administrative data on work history improves the precision, but increases bias. For our HRS
sample, accounting for individual-level variation in full-time earnings after 50 and work history
explains only 36% of the variation in benefit levels based on administrative earnings histories.

Our results indicate that heterogeneity in earnings history is substantial and that survey-based
approaches provide some improvements in measurement, but that more detailed earnings histories
are required to compute accurate measurements of prospective pension entitlements.

Despite imprecise measures of pension entitlement, the available information is enough to proxy
for the financial incentives to prolong working life and postpone pension claiming. The distribution
of benefit growth from working and delaying claiming is dual peaked with focal points at 0 and 8% in
the USA. For most people below the pension’s earliest eligibility age, postponing retirement provides a
limited change in future benefits. The incentives to continue working and delay pension claiming
depend on changes in average lifetime earnings and age. For individuals with long careers, the former
moves slowly, making age the dominant factor in determining retirement incentives. Hence, actual
data on earnings histories are of lesser importance compared to precise measures of eligibility condi-
tions. These rules are plan-specific but can be collected from the administering agencies since they are
not person-specific and the key characteristics determining eligibility (e.g., age) are collected in most

Figure 3. Cumulative distribution of benefit growth from working one additional year (men only).
Note: Author’s calculations using HRS data linked to SSA data on earnings histories. The sample is unweighted and only includes
respondents observed working full-time before their self-reported claiming age and for whom we are able to compute benefit levels
for every approach. We assume real earnings from an additional year of work are the same as the last year worked full-time and indi-
viduals eligible to claim benefits choose to delay claiming them while working. X-axis values represent the range of benefit growth rates
from the value referenced up to, but excluding, the next value (e.g., 0% = [0,1]).
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surveys. An assessment of how precisely earnings provided by work-history surveys proxy for admin-
istrative data is beyond the scope of this analysis. It is possible that initial or final earnings collected in
a work history may improve the quality of pension benefit predictions.

7. Demonstration of relationship between predicted benefits and retirement behavior

Theoretically, all else equal, individuals entitled to greater pensions should be more likely to retire
(income effect). Additionally, individuals that would see larger growth in their pension benefit
from working another year should be more willing to delay retirement (substitution effect). If these
aspects of the pension’s design are salient in the retirement decision, then the benefit and benefit
growth levels should reflect incentives, all else equal. The predicted pension benefit and the predicted
benefit growth if postponing retirement by 1 year represent our best approximations using commonly
available data and methods that can be employed across the HRS-sister surveys in lieu of administra-
tive data. In this section, we apply our approaches to HRS and ELSA data. We limit our analysis to
men in 2004 that are between ages 53 and 61.13 First, we introduce key attributes of the UK pension
system and how we apply them to the ELSA data. Second, we provide descriptive statistics for the USA
and England in 2004, and in the final section, we evaluate whether the relationship between retirement
decisions and both current pension entitlements and the change in these entitlements if postponing
retirement by 1 year are consistent with the income and substitution effects.

8. UK pension structure

We focus on the UK pension system between 2004 and 2014 for male workers.14 There are three key
components to the UK public pension system: Basic State Pension (BSP), Additional State Pension
(AP), and earnings-based second pension, and the pension credit (PC), a means-tested benefit.15 In
addition to the public pension system, many employers offer occupational pensions. The pension
law in effect between 2004 and 2014 allowed individuals to opt out of the earnings-related pension,
effectively reducing (but not eliminating) their contribution to the UK public pension system. The
state pension age for men is 65. Individuals could not claim their pensions before age 65 but they
were provided an additive annual increase of about 7.4% for each year delayed between ages 65
and 70 prior to 2005 and an additive annual increase of 10.4% starting in 2005.

BSP is based on a fixed rate (e.g., £79.60 per week in 2004). Individuals must have at least one quali-
fying year of contributions to the UK National Insurance system to be eligible for the BSP. For indi-
viduals with less than 44 qualifying years, benefits are reduced by 1/44th per year. From 1980 to 2003,
the weekly benefit rate was increased in line with prices. Since 2003, the government’s policy has been
to increase the state pension by at least 2.5%, regardless of the level of inflation (Bozio et al., 2010).

The AP reflects two state pension schemes based on earnings: (1) State Earnings-Related Pension
Scheme (SERPS), 1978–2002, and (2) the State Second Pension (S2P), 2002–2015. S2P will reflect the
pension incentives relevant for our sample. The formula for AP is included in online Appendix B. In
computing prospective pension benefits, we include the aspects of the formula that reflect work and
earnings history under SERPS and S2P, the applicable minimum and maximum earnings that contrib-
ute toward the AP, and the incentives to delay claiming (as with BSP, men cannot claim AP before age
65). The final aspect of the UK public pension is the PC, which provides an income floor for all indi-
viduals. We do not incorporate it into our analysis as it is a universal benefit.

13We choose 2004 because a revision to the UK pension system was introduced in 2002. Note that the youngest individual
in ELSAs sample is 51 in 2002, the first year of ELSA. We stop at age 61, as age 62 represents first eligibility for old-age
benefits in the USA.

14A more detailed treatment is available in Bozio et al. (2010).
15The additional state pension was eliminated for those reaching state pension age after April 2016.
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9. Cross-national descriptive statistics

Table 3 presents the sample statistics for our English and US samples of working men. The first col-
umn for each country presents the sample prior to restricting it to men working full-time in 2004 and
response in later interviews. In England, we find that about 82% are married, and around 20% have at
least a college education. The average household consists of 2.4 people on average. Those working full-
time are more likely to be married, have at least a college degree, earn more while working, and have
accumulated fewer assets as of 2004. Number of people in the household and the number of children
are the same on average between the overall sample and the sample restricted to those working full-
time in 2004. These patterns are similar for the USA, except individuals working full-time in 2004
generally having greater assets. More generally, US men ages 53–61 in 2004 were less likely to be cur-
rently married.

10. Relationship between predicted benefits and retirement behavior

We evaluate whether the relationships between retirement decisions and pension benefits and benefit
growth levels computed using our survey-based approaches are consistent with the income and sub-
stitution effects. We estimate a probit model of retirement in 2014 for men who were working full-time
and were between the ages of 53 and 61 in 2004. Our factors of interest are the coefficients on indi-
vidual i’s benefit level at time t (benefiti,t) and the growth in his benefit if he works and delays claiming
for 10 years (growthi,t,t+k = benefiti,t+k− benefiti,t). The model is:

Retirei,t+10 = Pr b0 + b1growthi,t,t+k + b2benefiti,t +
∑61
j=54

b3,jagei,t(j)+ b4Xi,t + 1t . 0

( )

where we are testing if β1 < 0, β2 > 0. The variable agei,t( j) represents an indicator taking a value of one
if individual i is age j in year t, and Xi,t is a vector of controls unrelated to the individual’s own public
pension benefit level and growth rate, such as reported assets and marital status. We do not include
income, as our predictive approaches generally rely on final income to predict the benefit level, and as
such are highly collinear.16 Table 4 presents the results for the four survey-based approaches in
England and USA, and the approach using administrative data in the USA.

With one exception, the estimated coefficients are consistent with the income effect (positive coef-
ficient on benefit level) and the substitution effect (negative coefficient on benefit growth levels) but
are not always statistically significant. Comparing the English to the US point estimates for benefit
growth levels, an additional $1,000 (equivalently £650) in pension benefits from continuing to
work until 2014 is associated with a 2–3 percentage point lower likelihood of retiring by 2014 in
England, and 2–4 percentage points in the USA. The lack of significance in Table 4 should not neces-
sarily be construed to be an indication that the survey-based approaches are poor indicators. US ben-
efits computed using A5 should be a strong instrument for true benefit levels and benefit growth levels.
Using this approach, benefit growth is significant while the benefit level is not significant. This insig-
nificance of the point estimate may result from benefit levels not consistently being a meaningful
determinant of retirement over this timeframe, although it may be more salient for specific groups
(e.g., those without other sources of retirement income).

Reflecting on the implications of our analysis of the approaches, we expect the benefit growth levels
using A1, A2, and A4 to be negatively biased, suggesting that if the growth in the pension level from
2004 to 2014 were related to retirement in 2014, the coefficient point estimates should be biased away
from zero. This is the case for each of these approaches when compared with A5.

16The benefit-level coefficient reflects both an income effect (greater lifetime benefits encourage leisure) and a substitution
effect (higher income raises the cost of leisure).
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Benefit growth between 2004 and 2014 is more consistently associated with retirement in 2014 (as
measured by the significance of the coefficients) in the USA rather than England. This could reflect
other policy characteristics associated with the UK that may dominate public pension incentives
(e.g., age 65 is a common private pension age in England), independence of work and delayed claiming
incentives (i.e., there is no earnings test in the UK), reflect non-salience of UK pension rules, or simply
smaller sample sizes.

In summary, we find that our measures of prospective public pension benefits created with our
survey-based approaches perform consistent with our hypotheses when placed in a simple model of
retirement. A key takeaway is that pension benefit growth measures using relatively naïve approaches
seem to perform in a manner yielding results that are consistent with more sophisticated measures,

Table 3. Descriptive statistics

2004 ELSA 2004 HRS

Overall
Cond. on resp.

in 2014
Cond. on FT
work in 2004 Overall

Cond. on resp.
in 2014

Cond. on FT
work in 2004

Age in 2004 56.7 56.6 56.2 56.8 56.7 56.6
Married (%) 82 84 86 80 82 85
Divorced (%) 9 9 8 14 12 10
Widowed (%) 3 3 2 2 2 1
High school graduates, no

college degree (%)
46 47 49 50 50 49

College degree (%) 20 25 27 32 34 38
Children 1.6 1.7 1.7 2.7 2.7 2.7
People living at home 2.4 2.5 2.5 2.6 2.6 2.7
Income (2004) £17,019 £18,424 £31,393 $47,423 $50,132 $65,907
Working full-time (%) 56 59 100 65 68 100
Assets (mean) £336,849 £384,602 £353,793 $477,236 $505,424 $533,997
Assets (median) £240,072 £267,410 £261,099 $205,474 $216,671 $250,724
Sample size (N) 1,302 870 448 1,857 1,374 931
N obs. in 2014 1,010 1,374

Note: Authors’ calculations using HRS data and the 2004 person-level weights for each survey. The sample is restricted to men with non-zero
sample weights that are between the ages of 53 and 61 in 2004. Monetary values reported in 2010 levels of the local currency. The 2010
annual average of the US dollar to UK pound sterling exchange rate was 0.65.

Table 4. Probit models of not working full-time in 2014 conditional on working full-time in 2004

Country England England England England USA USA USA USA USA
Approach A1 A2 A3 A4 A1 A2 A3 A4 A5

Benefit growth level (1,000s
local currency)

−0.04 −0.03 −0.03 −0.04 −0.03** −0.04*** −0.03*** −0.03** −0.02**

(0.03) (0.03) (0.03) (0.03) (0.01) (0.01) (0.008) (0.01) (0.009)
Benefit level (10,000s local

currency)
0.06 0.04 0.05 0.10 0.05 0.1 0.08* −0.01 0.07

(0.07) (0.07) (0.07) (0.07) (0.08) (0.07) (0.04) (0.07) (0.05)
Assets in 2004 (100,000s local

currency)
0.03*** 0.03*** 0.03*** 0.03*** 0.0005 0.0004 0.0006 0.005* 0.003

(0.010) (0.010) (0.010) (0.010) (0.002) (0.002) (0.002) (0.003) (0.002)
Married in 2004 −0.2*** −0.2*** −0.2*** −0.2*** −0.07 −0.07 −0.08 −0.06 −0.06

(0.05) (0.05) (0.05) (0.06) (0.05) (0.05) (0.05) (0.05) (0.05)
Observations 351 350 353 348 792 787 744 630 720
Pseudo R2 0.1 0.10 0.10 0.09 0.06 0.06 0.07 0.06 0.04

Note: Authors’ calculations from estimating probit models using HRS data, robust standard errors, and the 2004 person-level weights for
each survey. Marginal estimates are reported for the explanatory factors. For brevity, age dummies are omitted from the table. Standard
errors for the marginal estimates are calculated using the delta method and are denoted with parentheses. Monetary values are reported in
2010 levels of the local currency. The 2010 annual average of the US dollar to UK pound sterling exchange rate was 0.65. In the UK, we
exclude individuals with full-time earnings in 2004 below the 2010 lower earnings threshold (£110 per week), as these individuals would be
eligible for the means-tested benefit. Sample sizes otherwise differ from Table 3 due to an inability to predict pension benefits based on
survey responses.
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including approaches accounting for work history or administrative earnings history. We expect this to
be true in circumstances where (1) pension benefits are based primarily on lifetime earnings and the
individuals under study have long working lives, and (2) significant incentives, penalties or prohibi-
tions for benefit collection are part of the benefit design (e.g., large delayed retirement credits – as
in the USA and UK; earnings test for benefit receipt – USA).

Our measures assume individuals claim their benefits when they retire from full-time employment
or when they are first eligible, which is a common assumption in papers on pension incentives. If an
individual does not follow this pattern (e.g., stops working but does not claim his benefit), then he
could increase his lifetime benefit without altering his work behavior. A study aimed at understanding
claiming incentives independent of work incentives would require a prospective benefit measure that
does not link claiming and work.

Ultimately, the ideal measure depends on the research question. Our analysis reveals that the factors
contributing to pension incentives vary in magnitude, suggesting that a simpler measure may be suf-
ficient to identify the relationship between financial incentives to retire and outcomes of interest.

11. Conclusion

This paper evaluates several approaches to computing prospective pension benefits using data available
in HRS-sister surveys and compares them to matched administrative data. We conclude that naïve mea-
sures of pension benefit growth from continued work and delayed benefit claiming can perform similarly
to measures based on administrative data. Additionally, we find that prospective benefit measures based
on common survey questions show significant error even when accounting for work history.

Measures of pension benefit growth that do not rely on lifetime earnings are capable of capturing
the predominant financial incentives in US Social Security near retirement. We expect this will apply
broadly to countries with earnings-related public pensions that use lifetime earnings for computing
pension benefits. In these pension systems, the rules governing pension benefits and eligibility vary
significantly but they often incorporate the same key characteristics of age, birth year, gender, career
length, and earnings history. Our findings indicate that institutional characteristics and a person’s age,
birth year, and last full-time earnings are sufficient to capture true differences in the benefit growth
rates across a country’s near-retirement male population. Since these individual characteristics are col-
lected in all the HRS-sister surveys, our approaches could be used to compute harmonized retirement
incentives to facilitate cross-national comparisons by collecting each country’s benefit structure, which
we plan to do in future work.

Our work also highlights the need for more research on the heterogeneity in lifecycle earnings
dynamics, particularly for women. Until then, pension benefit measures based on administrative earn-
ings histories are the only means to accurately capture prospective pension benefits. The financial
incentives to retire in auxiliary (supplementary) pensions remains an area for future research.

Supplementary material. The supplementary material for this article can be found at https://doi.org/10.1017/
S1474747219000027.
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