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Is the US Social Security System Welfare-Enhancing?

1 Introduction

Many of the past literature indicates the benefits of a pay-as-you-go social security system (“PAYGO”).

For instance, Blanchard & Fischer (1989) have shown that a PAYGO system can reduce excessive

private saving of the younger generation and improve the dynamic inefficiency of the economy.

Furthermore, Kruger & Kubler (2006) suggest that when labor and capital incomes are subject to

aggregate shocks, a PAYGO system allows for intergenerational risk-sharing and thus enhances

welfare for both working and retired populations. Finally, Diamond (1997) points out that a social

security system serves as a “forced savings program” for individuals who tend to save less and

prevents them from poor finances after retirement.

The United States has employed a PAYGO system, but its practicality has often been ques-

tioned. In the 2004 US presidential campaign, for instance, the Bush camp proposed a partial

privatization of retirement saving, arguing that individuals could have better returns on their sav-

ing if they invest in stocks or equities rather than participating in a social security system (Kruger

& Kubler, 2006). In addition, proponents to a fully-funded system claim that a slowdown in the US

population growth has caused a higher tax burden on the working population. Finally, the financial

health of the system is also controversial; the revenue to the social security trust fund is expected

to decrease for the next decades while the cost of supporting beneficiaries is to increase by 2.5%

of Gross Domestic Product (Diamond and Orszag, 2005).

The paper is motivated to examine the welfare-enhancing effects of the US social security

system, specifically its retirement pension program. This attempt is critical primarily because
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the system affects the life-time saving and consumption of almost all Americans and thus the

US economy. The paper first examines some historical and institutional aspects of the US social

security system. Then based on the Overlapping Generations Model (“OLS model”), I examine

different scenarios under which a PAYGO system may or may not be welfare-enhancing. Finally,

by using the empirical evidence, I argue that the US social security system has helped reduce the

dynamic inefficiency of the economy and thus welfare-improving. The results are as expected; in

the US, the interest rates net of depreciation for risk-free assets have been around zero or negative,

while the population growth rate has at all times been positive. In this environment, social security

contributions are likely to put downward pressure on private saving, which makes the capital level

closer to the ‘golden rule’ capital stock.

2 Background

The following discussion on the historical and institutional aspects of the US social security sys-

tem heavily relies on the information provided by the United States Social Security Administration

(1997) and Feldstein & Liebman (2002). The US social security system is largely consist of four

types of social security programs, which are social insurance programs, health insurance programs,

assistance programs and programs designed for specific groups, such as veterans. The social insur-

ance programs break down into four sub-categories, which are unemployment insurance, workers’

compensation, temporary disability insurance and Old-Age, Survivors, and Disability Insurance

(“OASDI”). The paper is concerned with the retirement insurance that is a part of the OASDI

program.

In the United States, government insurance for retirees have existed since the late 19th century,

but the benefits were provided only to certain groups of state and local government employees.

However, the Great Depression had almost wiped out a large portion of retirees’ savings as well

as employment opportunities for the working-age population. Partially motivated by the event,

the Social Security Act, which mandates retirement insurance and unemployment benefits on a
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national level, was first established in 1935. The Act also included means-tested programs for

people who are ineligible for social security benefits or whose benefits could not provide a basic

standard of living.

At the time when it was first established, the social security program was designed as a fully-

funded system; that is, workers make periodic deposits into their individual pension accounts and

receive annuity payments based on their own contributions. It was the early 1940s when the system

turned into a PAYGO system. Unlike a fully-funded system, the contributions of workers under

PAYGO are collected into a national accounting trust fund, which is called the Social Security

Trust Funds in the US, and are used to support the current retired workers, persons with disabilities

and dependents.

The current US social security system mandates everyone to make contributions in order to

receive benefits after retirement. Individuals who made contributions receive annuity payments

regardless of their financial status at the time of retirement. Benefits are positively related to their

past earnings. In 2018, social security contributions of an employee is 5.015% of their earnings,

and the employer contributes the same amount to the Social Security Trust Funds. For individuals

who are self-employed, contributions are 10.03% of their earnings. In 2016, 60.9 million Ameri-

cans received social security benefits, and the average and maximum monthly benefits were $2,603

and $6,439, respectively.

3 Model

The analysis follows the two-period OLG decentralized model presented in Blanchard & Fischer

(1989) and Bianconi (2019). In this framework, individuals live for two periods and the economy

at any point in time comprises two generations, the young and the old. When young, an individual

consumes, saves and makes a social security contribution to support the old who lives in the same

time period. When old, the individual consumes her saving plus the contribution from the young

who lives in the same time period. An individual makes the consumption and saving decisions
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by maximizing her life-time utility given the budget constraints. The model is characterized as

follows:

Max
{c1t,c2t+1,st}

u(c1t) + βu(c2t+1), β ∈ [0, 1)

subject to

c1t + st + d1t = wt

c2t+1 = (Rt+1 − δ)st + (1 + n)d1t+1

where the function u(·) is appropriately well-defined, c1t and c2t+1 is consumption when young

(“1”) at t and old (“2”) at t + 1, st is saving at t, β is the discount factor, w is the wage rate, Rt+1

is the gross return on capital, d is the social security contribution and δ is the depreciation rate of

capital. Finally, labor supply is inelastic and normalized to 1.

Solving the problem yields the following optimality condition:

βu′((Rt+1 − δ)st + (1 + n)d1t+1)

u′(wt − st − d1t)
=

1

Rt+1 − δ

or equivalently,
βu′(c2t+1)

u′(c1t)
=

1

Rt+1 − δ

The condition implies that the marginal rate of substitution between consumption at t and at t+ 1

equals the inverse of the interest rate net of depreciation.

In order to evaluate the effect of a change in social security contributions on private saving,

the optimality condition has been differentiated to obtain the following partial equilibrium effect
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under the assumption that d is constant:

∂st
∂d

= − u′′(c1t) + β(Rt+1 − δ)(1 + n)u′′(c2t+1)

u′′(c1t) + β(Rt+1 − δ)(Rt+1 − δ)u′′(c2t+1)
< 0

Note the only difference between the numerator and denominator is that the numerator has 1 + n

while the denominator has Rt+1− δ. Thus, three scenarios are possible. The first scenario is when

(1 + n) is greater than (Rt+1 − δ). In this scenario, population grows faster than the interest rate

net of depreciation. Hence, the absolute value of ∂st
∂d

becomes greater than 1, which implies that

private saving falls more than the increase in the contribution. Second, (1 + n) can be less than

(Rt+1−δ), which makes the absolute value of ∂st
∂d

less than 1. It is the case when the private saving

falls less than the increase in the contribution. Finally, if (1 + n) is equal to (Rt+1 − δ), then an

increase in the contribution leads to a decrease in private saving by the same amount.

What does this imply in general equilibrium? In the absence of a social security system, the

young tends to save more than what is optimal at the Pareto-efficienct level (Blanchard & Fisher,

1989). This causes dynamic inefficiency to the system as the amount of capital in the society is

higher than the ‘golden rule’ capital stock. However, private saving can decrease when saving

becomes mandatory under a pay-as-you-go system and when population grows faster than the

interest rate net of depreciation. As a result, the society has less capital accumulated by the young

and may accomplish the ‘golden rule’ capital stock. It is in this sense that the social security system

may contribute to alleviating the dynamic inefficiency of the system.

4 Empirical Results

What category does the U.S. social security system fall under? To answer the question, the growth

rate of population and various interest rates have been compared. The source of the data is the

Federal Reserve Bank of St. Louis database (“FRED”). The population growth rate measures the

growth rate of the U.S. population for 1962 throughout 2017. Three interest rates are used in the

analysis: returns on “risk-free” assets, “risky” assets, and a hypothetical portfolio that combines
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“risk-free” and “risky” assets by 50:50. Finally, the exogenous rate of annual depreciation is cali-

brated at 10% following the analysis of DeJong and Dave (1971). The definitions of the variables

and summary statistics are presented in Table 1 and 2.

The results of the comparison across the variables are presented in Figure 1 and 2. Figure 1

shows that the population growth rate has been higher than the risk-free rate net of depreciation

for the most part of the period. To be specific, it is only the year of 1981, 1982, and 1984 that

the risk-free rate net of depreciation exceeds the population growth rate. As discussed in Section

3, this implies that social security contributions crowd out private saving and reduces the amount

of capital to the ‘golden rule’ capital stock. Under the assumption that Americans would only

invest on risk-free assets in the absence of a social security program, the results suggest that the

US pension plan is welfare-enhancing.

Figure 2 presents the results of the same analysis using the return on equity and the hypothetical

portfolio. The graph suggests that the return on equity net of the depreciation is greater than the

population growth rate for about two-thirds of the time period. In this scenario, social security

contributions would not reduce private saving as much. As a result, the first generation benefits at

the cost of future generations who still consume less than the optimal level, and the system is not

welfare-improving.

On the other hand, the return on the hypothetical portfolio suggests that the interest rate net of

depreciation is almost at all times less than the population growth rate. In this case, social security

contributions reduce private saving, and the capital level becomes closer to the ‘golden rule’ capital

stock. Note that this scenario is more realistic than the two extreme cases above.
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Table 1: Definitions of Variables
Variable Definition

Population growth rate (%) The growth rate of U.S. population: 1962-2017
Risk-free rate (%) The 10-year treasury constant maturity rate: 1962-2017
Return to equity (%) The return on average equity for all U.S. banks: 1984-2018
Return to portfolio (%) The return on a hypothetical portfolio (50:50): 1984-2018

Table 2: Summary statistics
Variable Mean Std. Dev. Min. Max. N

Population growth rate (%) 1.023 0.194 0.711 1.538 56
Risk-free rate (%) 5.978 2.72 1.727 13.281 56
Return to equity (%) 11.274 3.899 0.632 15.848 35
Return to portfolio (%) 8.261 2.561 1.88 11.469 34

Figure 1: Risk-Free Rate Net of Depreciation and Population Growth Rate in U.S.: 1962-2017
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Figure 2: Return on Equity, Return on Portfolio and Population Growth Rate in U.S.: 1984-2017

5 Conclusion

The paper is concerned with the question whether the US social security retirement program is

welfare-enhancing. The OLS framework implies that a PAYGO system can be welfare-enhancing

when social security contributions crowd out private saving, which occurs when a population grows

faster than the interest rate net of depreciation prevailing in the society. In this paper, I make

comparisons between various interest rates and the population growth rate. Under the realistic

assumption that Americans would diversify their investment between risky- and risk- free assets

if the social security program were absent, the results suggest that the Old-Age Benefits program

can bring down the capital level to a ‘golden rule’ capital stock and helps alleviate the dynamic

inefficiency of the system.
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