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Increasing longevity and falling retirement age 

(RA) � financial strain on pension systems

• Yet life-cycle model predicts ­ longevity� ­ RA
• Increasing wealth and pension system incentives 

might explain ̄ RA despite ­ longevity
• Recent reforms that ­ RA justified by ­ longevity
• If retirement is responsive to survival expectations, 

then RA may respond automatically to ­ longevity
• We test whether subjective survival expectations do 

explain retirement using 3 waves of ELSA
• Examine whether response varies across DB/DC 

pensions



Longevity & retirement – what does 
theory predict?

• Certain longevity:
– Horizon / wealth effect: If dis-save before death, 

­ longevity � ­ RA (Chang, 1991)

• Uncertain longevity with perfect capital markets:
– With constant mortality rate, horizon effect as certainty 

case (Chang, 1991)
– But if mortality declines disproportionately at younger 

ages, retirement age can fall (Sheshinski, 2007)
– Health effect (Bloom et al ‘04): 

• If health increases with longevity and disutility of 
work falls with health, then ­ longevity � ­ RA

• But suggests no longevity effect if control for health



Uncertain longevity with 
imperfect capital markets

• Uncertainty effect (Chang, 1991; Kalemli & Weil, 2007):
– At low longevity, high mortality risk on savings � do not 

save but work into old age
– As longevity increases from a low level, RA can ¯
– But expect wealth effect to dominate at lower mortality

• Adverse selection effect (Wolfe, 1983)
– At best, pension schemes are actuarially fair on average
– For individuals with lower than average life expectancy 

• accrual/annuity rates are less than fair
• PV of pension wealth peaks at younger age

• Longevity risk effect 
– Expect precautionary motive for delaying retirement to hedge 

risk of living longer than expected



Subjective survival expectations
• Increasing interest in the explanation and predictive 

ability of expectations data
• Subjective survival probabilities (SSP):

– What are the chances that you will live to be T or more?

• Evidence from the HRS shows SSP:
– Correlate with known risk factors
– Predict actual mortality
– Aggregate approximately to actuarial survival rates
(Hurd & McGarry, 1995, 2002; Smith et al, 2001)

• But also “noisy” and prone to focal responses

• ELSA data reveal the English substantially 
underestimate their survival chances (Banks et al, 2004)



Existing evidence on SSP & retirement

• Hurd, Smith & Zissimopoulos (2004) - HRS:
– Ages 53-61, no effect of SSP on exit from labour force
– Ages 62-65, those with SSP=0 more likely to exit but no 

effect at other levels of SSP
– Effect of SSP on prob. of claiming SS for high educated

• Delavande, Perry & Willis (2006) - HRS:
– After instrumenting SSP get signif. effect on prob. of 

claiming SS by 64 but not on prob. of retirement b/w 62-64

• Bloom et al (2006) – HRS, ELSA & SHARE:
– No effect on prob. of not being in labour force in wave 1



We use first 3 waves of ELSA to
• test for an effect of subjective survival expectations on 

retirement transitions

• Allow for non-linearity and examine whether effect 
varies by pension type & education, and is sensitive to 
controlling for health & wealth

• Measure survival expectations by SSP calibrated on life 
table rates and allow for measurement error using IV

• For males, retirement propensity rises with perceived 
mortality risks, but at a decreasing rate

• For females, this is also true w/o instrumenting but IV 
estimates show opposite effect.



 
 
 

Figure 1: Sample selection and sizes 
 

 

Full ELSA sample 
Males 5336 

Females 6764 

Aged 50-59/64 at wave 1 
Males 2762 

Females 2327 

Working at wave 1 
Males 1818 

Females 1470 

Observed at wave 2 
Males 1465 (80.6%) 

[full item response 1376] 
 

Females 1198 (81.5%) 
[full item response 1075] 

Working at wave 2 
Males 1219 (83.2%) 
Females 977 (81.6%) 

Not working at wave 2 
Males 246 (16.8%) 

Females 220 (18.4%) 

Observed at wave 3 
Males 1028 (84.3%) 

[Full item response 918] 
 

Females 848 (86.8%) 
[Full item response 760] 

Working at wave 3 
Males 878 (85.4%) 

Females 718 (84.6%) 

Not working at wave 3 
Males 149 (14.5%) 

Females 130 (15.3%) 

Select those working in wave 1 and model 
probability of exiting work at subsequent waves



Transitions rates from work to 
retirement and to inactivity

 

 
 

 Males Females 

 Retirement Inactivity Retirement Inactivity 

From wave 1 to 2     

 Full sample 12.4 16.8 9.8 18.4 

 Estimation sample 12.6 16.8 9.5 18.4 

From wave 2 to 3     

 Full sample 11.2 14.5 11.3 15.3 

 Estimation sample 11.6 14.9 11.1 15.3 



Measurement of subjective survival 
expectations

• Probability of surviving to some target age is not 
theparameter affecting retirement

• And it should depend on actual age
• Further, the target age changes at age 66
• So, we calibrate SSP on life table mortality rates
• Assuming                 (Gan et al, 2003) we can 

approximate the individual mortality factor by 

• (Salm, 2006)
• This gives an index of perceived morality risk 

relative to the actuarial average at any age
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Figure 3: Subjective and actuarial probabilities of survival to 75 by age and gender 
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Actuarial rates are from UK Government Actuaries Department, 1999-2001 life tables. 

• Women much more pessimistic about survival 
chances and all become more pessimistic as they age

Comparison of subjective and life 
table survival probabilities



 
 
 

Figure 2: Distributions of subjective survival probabilities and individual mortality 

factor by gender 
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Distributions of SSP and mortality 
factor



SSP and perceived mortality risk by 
age, health, work and retirement

 
 Males Females 
 SSP Individual morality factor SSP Individual mortality factor 
� Mean Mean Median Mean Mean Median 
At wave 1 0.62 1.66 1.07 0.66 2.25 1.43 
At wave 2 0.63 1.77 1.21 0.66 2.36 1.61 
� � � � � � �
Age       
50-54 0.62 1.49 1.00 0.66 2.16 1.38 
55-59 0.62 1.66 1.10 0.65 2.35 1.48 
60-64 0.63 1.87 1.07    
� � � � � � �
Health       
Excellent 0.72 1.08 0.68 0.74 1.44 0.91 
Very good 0.68 1.20 0.86 0.70 1.71 1.36 
Good 0.62 1.52 1.23 0.64 2.35 1.48 
Fair 0.53 2.41 1.69 0.58 3.23 2.13 
Poor 0.41 3.99 1.99 0.50 4.46 2.76 
  
Employment status at wave 1     
Working 0.65 1.51 1.04 0.68 2.03 1.43 
Not working  0.58 2.20 1.33 0.63 2.76 1.81 
       
Wave 2 employment status of those working at wave 1    
Inactive 0.63 1.52 1.26 0.65 2.21 1.52 
Working 0.64 1.43 0.92 0.69 1.86 1.36 
 



Estimation
• Select those working in wave 1 and model transitions to 

inactivity at subsequent waves
• Baseline estimator is pooled probit
• Also estimate RE probit and test for indv heterogeneity
• Apply inverse probability weights to deal with attrition
• Test for endogeneity of survival expectations due to 

measurement using IV
• Instruments are parental longevity and smoking
• IV probit is only ‘approximately consistent’ given 

endogeneity arising from measurement error 
(Amemiya, 1985)

• Use Iwata’s (2001) Rescaled Recentred GMM which is 
consistent under joint normality of dep. vbl. and IVs



Time preferences  
Time horizon 3 1 if planning horizon for saving/spending >1 year and <5 years 
Time horizon 4 1 if planning horizon for saving/spending >= 5 years 
Financial incentives  
No wealth 1 if net total non-pension wealth is non-positive, 0 otherwise 
ln(wealth) Net non-pension wealth of benefit unit (logs) 
ln(earnings) Individual net weekly earnings (logs) 
No pension 1 if no pension, 0 otherwise 
DC                        reference 1 if Defined Contribution pension scheme, 0 otherwise 
DB 1 if Defined Benefit pension scheme, 0 otherwise 
SERPS 1 if State Earnings Related Pension, 0 otherwise 
is_ERA 1 if there is early retirement age in pension scheme 
above_ERA 1 if above early retirement age 
is_NRA 1 if is normal retirement age / period of service in pension 
reach_NRA 1 if reach normal retirement age by next wave 
reach_SPA 1 if reach state pension age by next wave 
Health  
SAH 1 if self-assessed health is fair or poor, 0 otherwise 
Ltd chronic 1 if longstanding limiting illness, 0 otherwise 
Minor CVD 1 if onset of high blood pressure, angina, heart murmur, abnormal heart rhythm, diabetes between 

waves 
Major CVD 1 if onset of heart attack, congestive heart failure, stroke between waves 
Lung 1 if onset of chronic lung disease, asthma between waves 
Mental 1 if onset of emotional, nervous or psychiatric problems  
Musculo 1 if onset of arthritis, osteoporosis between waves 
Cancer 1 if onset of cancer or malignant tumor, Parkinson's disease, Alzheimer's disease, dementia 

between waves 
Chest 1 if have any phlegm from chest in the morning in winter 
Balance 1 if have problems with keeping balance when walking on a level surface 
ADL 1 if reported difficulty with any activities of daily living 
Demographics  
Age Year dummies in models age50, age51, etc 
Single 1 if non-married, widowed or divorced, 0 otherwise 
Nchild number of children  
Spouse_works 1 if partner employed/self-employed, 0 otherwise 
Qualifications 6 dummies, reference is none 
Job  
Selfemp 1 if self employed, 0 otherwise 
Tenure Tenure of current job (years) 
Occupation 11 dummies, reference is lowest 
Wave 2 1 if observation is in wave 2 
Instruments  
Mother age Mother’s age  if alive or age at death 
Father age Father’s age if alive or age at death 
smoke_rollups 1 if smokes roll-ups now, 0 otherwise 
smoke_cigs Average number of cigarettes smoked per day 
 





Sensitivity to specification of survival expectations



IV estimates - Males



IV estimates - Females





Does the response of retirement to 
survival expectations vary by pension?



Retirement of the less educated is more 
responsive to survival expectations



Can subjective survival expectations 
explain retirement behaviour?

• Yes (or, at least, possibly yes!)
• Males:

– Men with extremely pessimistic expectations of mortality least 
likely to retire

– Retirement propensity initially rises with declining perceived 
mortality risk, but falls over most of the range

– Non-linearity is due to individuals who report zero survival 
probability

– No indication of endogeneity, and if instrument get larger but 
less significant effect

• Females:
– Without instrumenting, results similar to those for males
– But exogeneity is rejected (in IV probit) and IV estimates show 

a significant effect of mortality risk on retirement



Robustness and heterogeneity of effect 
of survival expectations on retirement

• Not affected by control for wealth or time 
preferences

• Some sensitivity to control for health, but is a 
significant effect conditional on detailed health 
indicators

• For males, robust to definition of retirement
• Some indication of a stronger effect for DC 

pensions, but even stronger for females in SERPS
• Strong effect for less educated and no effect for 

better educated 



Some implications
• It is possible to measure expectations and use 

these to explain behaviour
• Responsiveness of retirement to survival 

expectations is good news for pension finances (if 
we get the incentives right)

• Non-linear relationship is consistent with 
interaction b/w uncertainty and horizon effects 
identified by theory

• But should then expect more of an effect through 
wealth 



Puzzles, limitations and extensions
• Negative effect for females from IV surprising –

needs another look
• Larger effect for less educated also unexpected

• Non-linearity driven by SSP=0 – are they the most 
pessimistic, or does this response convey other 
information?

• What about other focal responses?
• Relate effect of survival expectations more closely 

to pension incentives 








