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Summary 

An analog)' is drawn between the funding of an individual pension plan and a paygo 

social security system. For both plans, tb.e total expected value of benefits can exceed the 

total expected value of contributions. 

For the individual pre-funded plan this is true because of the discount factor, 6, repre- 

senting investment income earnings. For the paygo social security system, the analogous 

'discount'  factor is denoted r, and is the total of real growth rates of the labour force and 

real productivity gains per worker, that is, real growth in wealth production. 

The paper then presents arguments to show that a fully-funded social security scheme 

is no more secure economically than a paygo scheme. Both schemes rely on the ability of 

the economy to create and transfer wealth. That  is, for real retirement income security the 

funding mechanism is irrelevant. 
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R e t i r e m e n t  Income S e c u r i t y -  
Is Full  Funding the  Answer?  

1 I n t r o d u c t i o n  

Virtual ly all western industrialized nations have in place significant retirement income se- 

curity schemes. Some plans (e.g. social security) are funded on a pay-as-you-go (paygo) or 

quasi-paygo basis, while others (e.g. employer-sponsored pension plans) are funded on an 

actuarial ly fully-funded basis. 

At the same time, these nations have populations that  are aging, partly because of 

enhanced life expectancy, but  more importantly because of the decline in bir th rates since 

thei r  peaks in the  late 1950's. 

As will be shown, ret irement-income security schemes are sensitive to demographic shifts. 

In part icular ,  an aging population gives rise to pressures for increased social security contri- 

bu t ion  rates as the ratio of retirees (beneficiaries) to workers (contributors) increases (most  

sharply after  2015). However, fully-funded schemes are also at  risk as will be seen. 

This paper  explores the true actuarial  basis of funding security for ret l rement- income 

schemes. 

2 P a y g o  vs. Individual  Actuaria l  Funding 

If an individual  wishes to retire at age 65 with an annual income of one unit payable con- 

tinuously, then  an actuary can determine the required contributions by setting the present 

value of all contr ibut ions equal to the present value of all ret irement income benefits a t  a 

defined age. Thus,  if one assumes that  contributions start  at age 20, the formula would be 

c fffS e-~t~dt = e -4s696S~2o Jof~e-6tg65+t 
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which solves for 

C = e -4ssf~° e-6ff~s+'dt 
fo 4s e-6~ g 2o+ tdt 

_ f g  e-6*e.dx 
~ e-6~ g, dz 

The plan is funded by contributions made between ages 20 and 65, contingent on survival; 

benefits are paid for ages 65 and beyond, also contingent upon survival. Total expected 

contr ibut ions are not as large as total  expected benefits because of the discounting effect of 

the  ra te  of investment  return,  6. 

Moving to paygo funding, assume a paygo plan wishes to pay annual income of one uni t  

payable continuously to all citizens alive aged 65 and over. Contributions will be made by 

all citizens aged 20 to 64 inclusive. 

Because, in a paygo system, contribution income is immediately distr ibuted as benefit  

outgo,  there is no discounting for investment income. 

Thus,  in a s ta t ionary population,  the contr ibution formula is simply 

o r  

C ( T ~  - T~s) = T~s, 

T65 
C _ ~ _ - -  

T~o- T~ 
For more general applicabifity, assume the population is stable (rather  than s ta t ionary)  

with  intrinsic ra te  of increase, r. 

Assume it is now t ime z, and the rate of live births is now B(z).  Those now afive aged 

x were born at t ime z - z in a bir th cohort of size 

B ( z  - ~) = B ( z ) e  - '~ .  

Thus  the paygo funding formula is 

/? F C B(z)e-":S(x)d:r, = B(z)e-"*S(x)dx, 
o s 
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o r  

f~ B(z)e-~S(z)dz 
C = f~ S(z)e-'=S(x)dx 

f~s e_,~g, dz 

Hence the formula used to determine the required contribution rate for a paygo social secu- 

rity scheme is analogous to the formula used to determine the required contribution for an 

individual pre-funded retirement scheme. Further, the ability to have total expected paygo 

benefits that  exceed total expected paygo contributions depends on the 'discount' rate r. As 

presented, this means that the paygo discount rate is the intrinsic growth rate, r,  for the 

stable population. 

The funding of social security is normally dependent only on active workers, however. 

Thus, one needs to analyze the intrinsic rate of increase, r, not of the general population, but 

ra ther  of the active labour force. For example, increasing the labour force participation rate 

of females, or increasing net immigration of qualified workers, is as helpful to the funding 

requirements of a paygo system as an increase in the birth rate. 

Thus the required contribution rate for a paygo scheme is dependent upon the ratio 

of beneficiaries to workers. This ratio is dependent upon all of the following demographic 

variables: mortality, fertility, migration, and labour force participation rates. Further, most 

paygo schemes have a contribution formula such that contributions increase at the same rate 

as average wages, whereas benefits (at least retirement benefits) increase at the same rate as 

inflation. Thus. to the extent that there is real productivity growth (net of inflation), this 

real productivity growth, as a rate per annum, can be added to the labour force intrinsic 

growth rate to determine the total paygo discount rate (call it r') for the period between the 

average contribution date and the average benefit payment date ~. 

~It is often argued that retirement benefits should be indexed to average wages versus the cost of living. 

In I his way, retirees would share in the enhanced standard of living produced by the workers. This particular 

side issue will not be explored further in this paper. 
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Hence the 'discount '  rate, r ~, for the paygo social security system is the total of the 

growth rate of the labour force and the growth rate of its productivity. In other words, r '  is 

the growth rate in wealth production for society as a whole. 

3 D e m o g r a p h i c  Context  

As stated earlier, all western industrialized nations presently have aging populations. Popu- 

lation aging here will mean "growth over time of the proportion of old persons according to 

some chronological age (usually 65), in the total population" (Chen 1987). 

There are two causes ot" this population aging. One is enhanced life expectancy; the 

other is a recent drop in the rate of live births. 

Statistics for Canada indicate significant improvement in life expectancy, especially for 

females. 

Year 

1921 
1941 
1961 
1981 
1986 

T A B L E  1 
Life E x p e c t a n c y  

at birth at age 65 
male female male female 

58.8 60.6 13.0 13.6 
63.0 66.3 12.8 14.1 
68.4 74.2 13.5 16.1 
71.9 79.0 14.6 18.9 
73.0 79.7 14.9 19.1 

Source: 5IaLi,tic~ Canada (Nalgnur Dhruva 1986) 

Life T~bJe~, Canada and ~he P r o v i n c e , ,  1985 - ~7  

at age 75 
male female 

7.6 8.0 
7.5 8.2 
8.2 9.5 
9.0 11.9 
9.1 11.9 

Canada has also experienced a falling fertility rate since 1959, as seen in Figure 1. 
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FIGURE 1 

FERTILITY RATES (CANADA) 
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More important  to the funding of a paygo scheme are the actual number of live births. 

Again, Canada experienced a significant drop in the number of live births in ghe period from 

1959 to 1972, as seen in Figure 2. 
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T A B L E  2 

P R O J E C T E D  P E R C E N T  I N C R E A S E  I N  P O P U L A T I O N  6 5 +  
1985  to 2025  

COUNTRY % INCREASE 

India 264 
China 238 
Hong Kong 219 
Canada 135 
Australia 125 
Japan 121 
Is rael 116 
U.S. 105 
France 67 
Italy 51 
W. Germany 36 
U.K. 23 
Sweden 21 

The shift in the ratio of expected retired-beneficiaries to expected worker-contributors is 

the chief concern around the future viability of western paygo schemes. The shift is caused 

by both the enhanced life expectancy of the elderly and the declining number of live births 

(both included in these projections). 

Of all the western industrialized nations, Canada displays the largest shift in its funding 

ratio. Although India, China and Hong Kong face more rapidly aging populations, their 

social security promises are modest when compared to the rest of the countries listed. 

Many commentators in Canada (e.g., see Canadian Institute of Actuaries, 199:3) have 

raised concerns about whether or not the next generation of workers will agree to contribute 

a much higher percent of their wages to fund the social security retirement benefits now 

being promised. The Canadian government has now initiated a more formal discussion of 

this matter. Similar concerns with respect to paygo funding requirements exist in most other 

western industrialized nations. 
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4 The Advantages  of  Paygo Funding 

In general, the following are advantages of government-sponsored paygo schemes: 

1. The entire working population can be covered relatively easily. 

2. Benefits can be immediately vested and are fully portable, important features for the 
mobile work force of today. 

3. Because contribution income immediately, becomes benefit payout, no problem exists 
with indexation of benefits to wages. A source of 'actuarial discounting' for years with 
real productivity gains exists if benefits are indexed to cost of living and contributions 
are indexed to average wages (the norm). 

4. Administrat ive costs are usually very low per unit of cash flow. 

Governments can instead sponsor fully-funded schemes as opposed to paygo schemes, 

with several disadvantages including the following: 

1. Fully funded schemes are susceptible to erosion by inflation. This destroyed several 
fully-funded schemes in Europe earlier in the century and is probably the main reason 
that virtually all government-sponsored social security schemes are funded on a pure 
or quasi paygo basis. 

2. Government control of the large amounts of capital accumulating under a fully-funded 
scheme is a concern. If this money is 'invested' in government bonds, then it provides 
a easy source of deficit financing and provides an incentive for deficit spending. If 
invested in the private sector, any fully-funded social security' scheme would have assets 
capable of controlling the country's entire available supply of equities. This 'back-door' 
government control may not be generally supported. 

3. Who will decide how to invest this capital? How does one avoid political influence? 

4. With the large accumulation of assets, continuous pressure will exist to enhance ben- 
efits. 

5. In any transition from paygo financing to full-funding, one generation of workers will 
have to pay almost double contributions, to both pre-fund their own benefits and also 
pay for the paygo benefits not previously funded (equal to the present paygo actuarial 
liability). This would not likely prove acceptable, making it difficult, now, to switch 
to a fully-funded basis. 
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Despite this, full-funding of social security has its supporters,  even some actuaries, who 

believe that  the method would improve security of plan benefits to part icipants.  But is 

security enhanced? 

5 Is a F u l l y - F u n d e d  S c h e m e  m o r e  S e c u r e ?  

If the assets backing a fully-hmded social security system are government bonds, then future 

social security benefits will be financed by a combination of worker contributions,  payment  

of interest on the bonds, and liquidation of bonds as needed. AII of these funds flow from 

product ive workers. It should make no difference to these workers, in total,  whether  they pay 

increased benefits to retirees through increased contributions to a paygo system, or through a 

combinat ion of contributions,  bond interest, and bond liquidation in a 'fully-funded' scheme. 

Investing in private sector bonds or other private assets does not change this reality. 

The real issue is the balance between production of goods and consumpt ion demands. 

In his book "The Economics of the Welfare State", Nicholas Barr (1987) states: 

"The  widely held (but  false) view that  funded schemes are inherently 
'safer '  than  PAYGO is an example of the fallacy of composit ion % For 
individuals the economic function of a pension scheme is to transfer  
consumpt ion  over time. But (ruling out the case where current ou tpu t  
is stored in holes in people's gardens) this is not possible for society 
as a whole; the consumption of pensioners as a group is produced by 
the  next generation of workers. From an aggregate ~'iewpoint, the eco- 
nomic function of pension schemes is to divide total production between 
workers and pensioners, i.e. to reduce the consumption of workers so 
t ha t  sufficient ou tpu t  remains for pensioners. Once this point is un- 
ders tood it becomes clear why PAYGO and funded schemes, which are 
bo th  simply ways of dividing output  between workers and pensioners, 
should not fare very differently in the face of demographic change".  

~It is a fallacy of composition to assume that because something is true for an 
individual it will necessarily be true on aggregate. For instance, if I stand on my 
seat in the theatre I will get a better view, but if everybody doe~ so, nobody will 
get a better view. 

Social security pensions, whether  funded on a paygo or fully-funded basis, are a means of 
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wealth transfer from workers to retirees. The crucial variable is, therefore, creation of wealth. 

The only way that a fully-funded social security scheme would enhance the true security of 

benefits is if two effects were to result. First, there would have to be an overall increase in 

gross national savings. Second, assuming increased savings, such an increase would have to 

raise total output  or total wealtil. While there is extensive literature on this matter (e.g. see 

Barr (1987) or Aaron (1982)), no conclusive evidence exists to support any enhanced real 

security by the fuji-funding of social security schemes. 

According to Rosa (1983 p. 212) the experiences of Sweden and Japan in running state 

funded schemes: 

"offer powerful evidence that this option may only invite squander- 
ing capital funds in wasteful, low-yield investments [which] should give 
pause to anyone proposing similar accumulations elsewhere". 

Thus one can conclude that the method of funding social security schemes is virtually 

irrelevant in regard to their inherent security, even their security in an environment of sig- 

nificant demographic shifts. 

The critical factor facing society is the impending shift in the ratio of retiree-consumers to 

worker-producers. How will we produce enough wealth to supply the consumption demand'?. 

This productiou/consumption equilibrium will be the focus of the remainder of the paper. 

As stated, the real issue is not the method of financing, but rather the ability to transfer 

wealth. However, the same factors that have created these paygo funding problems also 

provide a partial solution. 

The decline in live births in the !970's also results in a decline in the transfer of wealth 

required to provide education and health care to the dependent young. Thus, while the 

number of dependent elderly' is increasing, the number of dependent young is decreasing as 

indicated in Figure 3, based on Canadian data. 
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F I G U R E  3 

Y O U T H  A N D  A G E D  D E P E N D E N C Y  R A T I O S  
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The Youth Dependency Ratio presented is simply the number in the population aged 0 

to 17 divided by the population aged 18 to 64. Similarly the aged dependency ratio is the 

number aged 65 and over to those aged 18 to 64. 

If the transfer of wealth required to educate and provide health care to the young was 

equal to the transfer of wealth required for health care and retiremen~ income security for the 

elderly, then no problem would exist, since the Total Dependency Ratio (youth plus aged) 

is no higher in 2025 than it was in 1960. 

That is not tile case, however. 

Analysis for Canada (Foot, 1982) ha~ shown that government expenditures on the elderly 

are 2.5 times those for the young (per capita). Therefore, any analysis that attempts to 

derive a shift in the age of entitlement for retirement income security should include the 

lower demands for wealth by the youth sector and also include the differing transfer factors 

for the young versus the elderly. 
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Such an analysis has been done on Canadian data (Brown and Iglesias, 1989). The au- 

thors developed a statistic called the Labor Force Expenditure Dependency Ratio (LFEDR) 

defined as 

where 

L F E D R  = (1.7 x Y) + (1 x U) + (4.244 x ,4) 
LF 

Y = Youth, 0-19 

U = those collecting Unemployment benefits 

A = Aged, 65 and over 

LF = the projected labour force 

The weights of 1.7, I, and 4.244 were derived by Foot (1982, p.17) and depict relative 

wealth transfer weights for the young, the unemployed, and the elderly. Statistics Canada 

population projections were used for the model's projected input variables. The labour force 

was projected to include trends of increasing female labour force participation, but assumed 

that  male labour force participation rates would remain stationary. 

The statistic referred to as LFEDR could also be called a Wealth Transfer Index. It is 

a single statistical indicator of the supply of (denominator) and demand for (numerator) 

wealth. As shown in Figure 4 (Brown and Iglesias, p. 38), this Wealth Transfer Index does 

not change very much until 2006. 
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F I G U R E  4 
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After 2006, it increases rapidly a~ the population ages, and, in particular, as the  baby 

boom generation retires and the labour force turns to the baby bust generation for wealth 

creation. Brown and [giesias determined an increase in the age of ent i t lement  for wealth 

transfer  to tile elderly tha t  would keep tile Wealth Transfer Index constant at its 2006 level, 

as indicated in Figure 4. 

This shift in tile age of ent i t lement can be determined by finding If such that  

(1.7 x Y) + (1 x U) + (4.244 x A~s+a) 
L F E D R ( 2 0 0 6 )  = 

L&s+I, 

This model has two assumptions tha t  are not obvious. First, as the age of ent i t lement  

increases, the elderly who lose some of their early social security ret i rement  income benefits 

are expected to remain in the labour force with the same participation rates as those now 
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aged 60-64. Second, it is assumed that there will be a slight improvement in health for those 

aged 65 to 69. 

This latter assumption is not as dramatic as the reader might believe, for several reasons. 

First, improvement in the health profile of Canadians has occurred with the improvement 

in life expectancy (see Wilkins and Adams, 1983). Second, the most significant increase in 

health care costs arises after age 69 (see Marshall, 1987, p. 555). Finally, the impact on total 

wealth transfer from retirement income security' is much greater than the impact of health 

care delivery'. 

Denton and Spencer (1984, p. 14) have shown that between 1980 and 9_030 health care 

costs will rise 69.8 percent while social security costs will be three times their 1980 level in 

:2030 (see Figure 5), solely' because of population aging. 

F I G U R E  5 
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Given these assumptions, the model developed by Brown and Iglesias shows that the 

Wealth Transfer Index will remain level at its 2006 value if the age of entitlement shifts 

upward from 65 in 2006, by two months each year (starting in 200?) until it reaches age 69 

in 20:30. No further adjustment is necessary. 

This is a remark~d~le result. As indicated earlier in Table 2, Canada will have the most 

rapidly aging population of all western industrialized nations over the period 1985 to 9.025. 

Whus, if a shift in the age of entitlement from 65 to 69 creates a constant Wealth Transfer 

Index for Canada, then a smaller shift would do the same for all other western industrialized 

nations. Further, the Brown-Iglesias model does not include the effects of real productivity 

gains (i.e. real growth in wealth creation). Such gains, if not fully transferred to the elderly 

in their retirement income benefits, could be used to reduce further the age shift indicated. 

The other powerful advantage of the age-of-entitlement alternative is its flexibility. Hav- 

ing determ{aed an acceptable wealth transfer index, public policy makers are assured that 

there will be an age-of-entitlement shift that will exactly match that index requirement. 

Such an index could vary from time to time and place to place. 

Raising the age of entitlement to government-sponsored retirement income does not mean 

that the only option is for workers to wait to retire. They can continue to retire whenever 

they wish. [t just means there will be an extra need for private responsibility for the provision 

of retirement income prior to the new age of entitlement (i.e., higher personal savings rates). 

In this regard, it hears repeating that the announcement of any shift in the age of 

entitlement should he made well in advance of its occurrence ~o allow time for workers 

and employers to respond appropriately. 

Clearly', if the baby' bust generation will not agree to significantly higher contribution 

rates for social security (~.e. higher rates of foregone consumption), then the baby boom 

generation must he convinced to take reduced benefits (but only in line wi~h the actuarial 

value of the relatively small contributions they are making today). 

No economy can accommodate a sudden switch of all members of the baby boom (who 
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will reach age 65 between 2015 and 2030) from productive members of the labour force to 

passive retired consumers. Total production plns imports must equal total consumption plus 

exports. 

A sudden drop in production with no change in consumption, would require increased 

imports,  thus eroding the nation's balance of trade. Also, prices for domestic goods would 

increase. While the productive labour force may be able to achieve wage increases to offset 

the resulting inflation, the passive retlreds will not, and will see the value of their assets, and 

their ability to consume, erode, until a new econonfic equilibrium is achieved. It would be 

preferable to have some of the baby boomers remain productive members of the labour force 

for a longer period, to achieve a consumption-production equilibrium without inflation. One 

cannot avoid the reality that wealth must be created before it can be transferred. 

6 C o n c l u s i o n  

Real security for retirement income schemes is not a function of the method of funding ( i .e . ,  

paygo versus fully-funded), rather it is the ability to the economy to create and transfer 

wealth. This paper has analyzed the ability of all western nations to find an acceptable 

wealth transfer equilibrium given their aging populations. Because Canada has the most 

rapidly aging population among these western nations, Canadian data  were used in the 

analysis. 

The paper presents an age-of-entitlement model that can be used to achieve a n y  accept- 

able wealth transfer ratio. The Canadian data show that the maximum age shift that would 

be required to solve the problems projected over the next half century is a shift in the normal 

retirement age from 65 to only 69 (a proposed graded shift starting in 2007 and being finally 

achieved in 2030). No western nation should require a shift more dramatic than that. 

It is the author's hope that this model will prove helpful in the public policy analysis 

~hat all western industrialized nations will pursue in the quest for a n e w  wealth transfer 

equilibrium, and intergenerational equity. 
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