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The pension decision

• Employers
• Wish to minimise total compensation cost 

(possibly adjusted for risk)
• Budget constraint

• Need to keep employees happy in their 
jobs relative to their alternatives

• Participation constraint (expressed in utility 
terms)

• Can choose to pay in cash and pensions



The pension decision

• Employees
• Rational utility maximisers
• Labour supply is constant 
• All workers identical

• Productivity
• Preferences 

• No moral hazard or response to incentives 
in compensation



Rationality and economic analysis

• Irrationality only defined relative to 
models of behaviour
• Need a base-line rational case to deviate 

from!



The pension decision

• Needs a context in which to take place
• Specific capital, labour markets
• Sources of uncertainty
• Employee decision variables



Pensions in complete markets

• If markets are complete, this means that
• All risks can be perfectly hedged by buying 

and selling traded securities
• There are no transactions costs, portfolio 

restrictions, or moral hazard
• Short selling allowed in unlimited quantities

• We also assume no taxation (for now)



Pensions in complete markets

• In complete markets, …
… pension contract is irrelevant

• Workers can buy their pensions from their 
employers or a third party at the same 
price

• Employers could “undo” any pension they 
were paid by selling it



Pensions in complete markets

• If there is an optimum pension contract, 
it must be because capital markets are 
incomplete or because labour markets 
are imperfect
• Sources of market incompleteness and 

labour market imperfections affect 
existence and type of optimum pension 
contract



Employees and incomplete markets

• Taxation
• Untraded risks (incl. pension default risk)
• Annuity market access / compulsory 

annuitisation
• Liquidity constraints
• Portfolio restrictions
• Transactions costs



Employers and labour markets

• Taxation
• Retention benefits
• Sorting effects
• Productivity effects
• Pensions and retirement behaviour
• Transactions costs
• Pension risk



Model of employee preferences: asset 
returns



Model of employee preferences: income 
taxes

• Annuity capital and equity capital gains deemed to be tax free



Model of employee preferences: mortality 
shock



Model of employee preferences: wages



Model of employee preferences: wage risk



Model of employee preferences: job change



Model of employer preferences

• Simplified preferences
• Care about expected value and variance of 

pension costs
• Difficult to calibrate
• Takes account of NI contribution 

exemption on pensions costs
• No account taken of labour force effects 

of pensions



Understanding the results

• Presented in the form of risk-adjusted 
total compensation costs
• Split between

• Wages
• Expected pension cost
• Pension risk adjustment



Understanding the results

• When choosing between different 
pension scheme types, employer will 
choose the one with the overall lowest 
risk-adjusted cost
• Need to factor in labour-force benefits too!



Final salary schemes



Final salary schemes



Career average schemes



Cash balance schemes



DC schemes



Comparing different scheme designs

• Look at total risk-adjusted cost at 
optimum

• Allow for labour market effects (these 
may of course affect optimum)



Optimum compensation costs compared



Optimum compensation costs compared



Conclusions

• Underfunded pensions are sub-optimal
• Career average pensions preferable to 

final salary pensions
• Older workers find pensions more 

attractive, in general
• Insurance against mortality shock
• Natural savings level higher as retirement 

looms



Conclusions

• DC schemes preferred to cash balance 
schemes

• Offering both career average and DC 
pensions offered little economic value

• DC pension optimal


