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Age, Earnings, Wealth, and Human Capital 

on the other hand, rise initially more sharply and longer, the greater 
the investment. So the magnitude and extent of the initial dissavings 
would be greater for cohorts with more human capital.. . .. 

Since an initial period of dissavings would result m an miUal 
decline in nonhuman capital, an increase in indebtedness, or some 
of both,34 the large secular increase in human capital should have 
caused a secular increase in household indebtedness. Therefore, the 
observed increase in consumer credit and other debt may not have 
resulted simply from an increased demand for durables or fro~ 
improvements in the market for credit, but probably also was a dis
guised effect of the secular increase in education and other human 

capital. 
A change in the rate of population growth would probably change 

aggregate, although not necessarily ocial, savings because the ~ela
tive number of persons at different ages would be affected. If savmgs 
rates were always gTeater at younger than at older ages, an increase in 
population growth would increase the aggregate savings rate. Such 
would tend to be the result in a world of unskilled workers because 
they would save more throughout the labor force period than during 
retirement.35 Skilled workers, on the other hand, would have low and 
even negative savings rates at the youngest ages, and a larger popula
tion growth rate might actually reduce their aggTegate savings rate. 
Therefore, the secular increase in human capital should have reduced 
the positive effect of a higher population growth rate on aggregate 
savings, and might even have led to a negative effect. 

34 Consequently, one can say that investment in human capital is substituted for 

investment in other capital. 
35 This essentially is c.he m:odel assumed by X.uznelS in his discussion of the effect 

of po_pulation grow"th on aggregate savings. See his Capital in the Amt:rican Ecor1omy: 
Its .Formation and Financing, Princeton for . illER, 1961, Chapter III. Also see 
Modigliani and Ando in American Economic Review, March 1963, pp. 59-60. 

CHAPTER VIII 

Summary and Conclusions 

I. Summary 

MosT investments in human capital-e.g., formal education on-the
job training, or migration- raJ e ob-ei •ed earning at older ao-es 
b 0 ' 
. ecause returns are pan of earnings then, and lowe1· them at younger 
ages because costs are deducted from earnings at that time. Since 
rhese :ommon e!fec are produced by very different kinds of invest
men~ m human capital, a basis is provided for a unified and compre
hensive theory. The analysis in Part One starts with a discussion of 
specific_ kinds . o_f human capital, wi th the mot attention paid to 
o_n-the-Job tra.ulltlg because the latter clearly illnsttates and empha
sues ~e common effects. Thi leads to a general theory applying to 
any kind of human capital. 

The general th~ory has a _ wide variety of important application . 
~l helps t~ ex.plam . uch diverse phenomena as interpersonal and 
mterare~ difference m eatnings, the shape of age-earnings profile _ 
the re~at1on between age and earnings-and the effect of specialization 
on skill For e.."Ulllple because ob erved earning are gross of the 
return on human capital, orne persons earn more than others simply 
be~ause they invest more in themsel es. Becanse "abler" persons tend 
to mvest more lhan other, the distribution of earnings would be very 
unequal and_ sk~wed even i£ "ability" were symmetrically and not too 
unequally dlStributed. Further, the con entional practice of adding 
return _LO and subtracting. costs from earning serves to steepen 
age-earmng: pr~files and to mcrease their concavity as investment in 
hum_an capual mcreases. till another example, learning on and off 
rhe JOb has the arne kind of effect on observed earnings as formal 
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education, training, and other recognized invesm:1ents in h~an 
capital, and can be considered one way to invest in h~ cap1tal. 
Because all such activitie have similar effects on eammgs, the rota! 
amount invested in human capital, and rates of return on this invest· 
ment can, on certain reasonable assumptions, be estimated from infor-

mation on observed earnings alone. 
Some investments in human capital do not affect earnings because 

costs are paid and returns are collected ~ot by the. persons involved 
but by the firms, industries, or countnes employmg them. The_se 
investments which are called "specific" investments, range from hu
ing cost r~ executive rraining and are of considerable importanc~. 
They help to explain the well-known fact ~at unemp~oyment IS 

greater among unskilled . ~an skille~ workers m the Umted Stat~, 
for more specific capital 1 mvested m the latter and -~player~ ha~e 
special incentive to coulinue them on the payroll. Similarly, ~~com
pletely ested pension plans may _be ~sed becau e they help _co msure 
firms against a lo s on their speafic mvesro1ent. The an~lySIS furth~ 
suggests that this type of investment is relatively more rmportant m 

monopsonistic than in competitive .firms. . 
Part Two investigates empirically the effect of one kmd of hu~an 

capital-formal education-on earnin gs and productivity in the ~mted 
States. The basic technique used is to adjust data on the earmngs or 
incomes of persons with different amounts of educati~:m for other 
relevant differences between them. Chapter IV determmes the rela
tion in recent ears between earnings and college education, con
sidering, among other thing , college costs and the greater "ability:· 
of college persons. The rate of return to an average college entrant 1s 
considerable, of the order of 10 or 12 per cent per annum; the rate 
is higher to urban, white, male college graduates and _lower to ~allege 
drop-outs, nonwhites, women, and nrral . persons. Dtfferences m _the 
relative number of, ay, white and nonwhite or urban and rural ~1gh· 
school graduates who go to college are consistent with the differ-

ences in their rates of return. 
General observation indicates that college graduates tend to be 

more "able" than high-.school graduates, apart from the effect of 
college education. This is indicated also by ~nformation ~athered on 
I.Q., rank in class, father's education or m_co~e, _p~ys1cal health, 
ability to communicate, and several other distmgms~mg_ character
istics. A few studies permit some assessment of the ~elauve_ Importance 
of ability and education in explaining earning differentials between 
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college and high-school persons. By and large, it appears, ability 
explains only a relatively small part of the differentials and college 
education explains the larger part. Apparently, moreover, the rate of 
return from college is positively related to the level of ability since 
there is evidence that ability plays a larger part in determining the 
earnings of college than high-school persons. 

Gains from college education vary not only between groups, like 
men and women, but also substantially within given groups. Indeed, 
some calculations in Chapter IV indicate that the dispersion of rates 
of return among white male college graduates is as large as, and per
haps larger than, the very considerable dispersion in the returns per 
dollar of capital among smaller corporate manufacturing firms. A 
large dispersion makes it difficult for any individual to anticipate his 
gain from education, a difficulty that is compounded by a pay-off 
period of some twenty to twenty-five years. This long pay-off period 
provides an economic justification for flexible or "liberal" education 
since most of the benefits would be received when the economic 
environment was greatly different from that prevailing at the time of 
entry into the labor force. 

In Chapter V attention is focused on the social gain from college 
education as measured by its effects on national productivity. The 
major difficulty here, one that always plagues economists, is in meas
uring the benefits and costs to society that are not captured or borne 
by college-educated persons. All that could be done was to derive-on 
the basis of crude information-lower and what is best labeled 
"possible" upper limits to the social rates of return, limits that 
unfortunately are wide apart. The more reliable lower limits thus 
derived do not differ much from the private rates of return, but the 
upper levels are almost double the latter. In .the same chapter it is 
shown that private rates of return on college education exceed those 
on business capital. The evidence is insufficient to decide whether 
this, or the converse, is true of the social rates. 

Chapter VI estimates private rates of return from high-school edu
cation. Before adjusting for differential ability, these private rates 
from high-school turn out to be greater than those from college. But 
the "true" rates, after adjustment for ability, may not be, for ability 
apparently differs more between high-school and elementary-school 
students than between college and high-school students. A similar 
qualification applies to the crude evidence indicating that rates on 
elementary-school education are the highest of all. 
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A traditional view among economists-certainly the dominant one 
when I was a graduate student-is that changes in educational attain
ments have been largely autonomous, and that the secular increase in 
education has caused a decline in earning differentials and rates of 
return on education. Such evidence as there is, presented in Chapter 
VI, suggests indeed that the relative position of high-school and col
lege graduates probably declined during the first forty years of th: 
century under the impact of increases in their numbers. But the evi
dence is scattered and much less reliable than the information avail
able for the past twenty years. The latter, presented in the same 
chapter, indicates that the rapid growth in the numbe~ of hi_g?-school 
and college graduates has not reduced their ec0nom1c posltton._ An 
alternative view, supported by this evidence, has therefore gamed 
many adherents in recent years; namely, that educational attainments 
in good part adjust to, as well as influence, the demands of the eco
nomic system. 

Chapter VII shows that investment in education in fact steepens 
and increases the concavity of age-earnings profiles, as predicted by the 
theory in Part One. Partly as an aside, the discussion also includes a 
critical examination of the common belief that earnings tend to turn 
down when persons reach their late forties or fifties; this belief is 
shown to be founded on an illusion, for it is based on data that do 
not take economic progress into account. The same chapter shows 
that the steepness of age-wealth profiles-the relation between age and 
the discounted value of subsequent earnings-is also increased by 
investment in education and other human capital. It is suggested that 
the apparent large secular increase in the peak wealth age in the 
United States resulted from a secular increase in the amount invested 
in such capital. The chapter concludes with some applications of these 
profiles, especially to life-cycle changes in savings, indebtedness, and 
consumption. 

2. Future Research 

I have no illusions that this study has more than scratched the surface 
of the research required on the economic effects of education and 
other investments in human capital. There is need for additional 
research on many different aspects of the gain from education and on 
other implications of the theoretical analysis in Part One. A few 
examples of possible research will be briefly mentioned. 
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Economists have been surprisingly ignorant of the quantitative 
effects of different kinds of ability on earnings and productivity, yet 
such knowledge is essential in estimating the gains from investment 
in human capital (and in resolving many other problems as well). 
The surveys utilized in this study show the feasibility and importance 
of determining these effects, and m any more such attempts should be 
made in the future. 

Only a limited amount could be said abouL the social gains from 
education becau e of ignorance about the external effects. This ignor
ance is closely connected with ignorance about the "residual" in calcu
lations of the contribution of various factors to growth. Little progress 
can be achieved, therefore, in improving the es timation of these social 
gains until methods are discovered for reducing the residual. 

To many underdeveloped countrie the gains from education in the 
United tales fif year ago rna be more relevant than the !!aim 

. 0 
today because this country wa much poorer then and many fewer 
person were educated. The evidence avai lable indicates a decline in 
the private gain from h igh- chool and college education i1:. the first 
forty year of the century, but a much more intensive study is re
quired because this evidence is not Yery reliable. Fortunately, Albert 
Fi hlow has already begun a study for the "ationai Bureau of histor
ical changes in the demand for and supply of educated persons in the 
Uni ted tate, and his tudy will throw considerably more light on 
trends in the gains from education. 

I ha~'e n?t tried w estimate gains to per ons taking pecialized pro
grams m high school and college. Some literature is already available 
on the gains to variou professional such as doctor , la-wyers, engi
neer, or cientists,l and additional comparisons can and should be 

made between persons with B.A., M.A., or Ph.D. degrees, liberal arts 
or more pedalized college majors, commercial or academic high-
chool. programs, and so on. My estimates of the aYerage gains to 

high-school and college person would b e useful as a yardstick to 

deLennine when gain · were unu ually large or small; for e.x.ample, 
ince average gain are large, the gains from particular specialties 

. 
1 

See, for ~mple, M. Friedman and . Kmnet.s, Income {Tom Independent Profes
srona/ Practrce, New York, NBER, 1945; G. J. tigler and D . BJ;mk, The. Demand and 
Supply of Scientific Persormel, New York, l:I.'BER, 1957; or "\\". L. Hansen "The 
' honage' of Engineers,'" Review of Economics and tatistics, August 1961. ' 
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would have to be very large before they could be considered "ex
cessive."2 

There has been persistent interest, if little success, in measuring 
the differences in quality among high schools and colleges. One wa'! 
to measure quality within an economic context is to relate expendi
tures on students and other variables in different schools to the 
(ability-adjusted) incomes of their graduates.3 Such studies have 
already been undertaken on a small sample basis,4 and, with sufficient 
persistence, additional information could be collected to expand the 
samples considerably. 

Chapter VII presents empirical work dealing with other implica
tions of the theory outlined in Part One, such as the shape of age
earnings and age-wealth profiles, differential unemployment, turnove_r 
of military personnel, differential pay of school teachers, and esti
mates of the amount invested in human capital. The theory is so 
rich in implications that many more could be investigated, and em
pirical work has already begun relating human capital to the turnover 
in employment of women, comparative advantage and United States 
exports, the elasticity of substitution between labor and physical 
capital, and several other problems. 

Probably the most important application is to differences in in
comes between regions and countries, either over time or cross-sec
tionally at a moment in time. The estimates presented here of the 
gains from education could be used to improve Denison's estimates 
of the contribution of education to economic growth in the United 
States. The major improvement, however, must await additional work 
on the external effects of education, work that, I fear, will be rather 
slow in coming. 

2 This yardstick has been applied by H . G. Lewis to the medical profession wi~ 
extremely interesting and surprising results: the rate of return to_ doctors (on then 
additional training compared to dentists) has apparently been no hig_her and pe_rhaps 
lower than that to all college graduates. See his Unionism and Relat1ve Wages m the 
United States: An Empirical Inquiry, Chicago, 1963. . . . 

3 Another approach is from the cost side, and relates difference~ m exp~nditure~ to 
differences in curriculum, size, teaching staff, and other "real" mputs; m techmcal 
language, this approach in effect constructs "hedonic" ~ost .. indexes. _An interesting 
initial study along these lines has been made by R. Calkm~, The Umt_Costs_of P_ro· 
grams in Higher Education," unpublished Ph.D. dissertatiOn, Columbia Umverslty, 
1963. . 

4 See, e.g., the study by S. Hunt discussed in Chapter IV, "Inco,r;te Deter:nmants for 
College Graduates and the Return to Educational Investments, unpublished Ph.D. 
dissertation, Yale University, 1963. 
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A more immediate, and also important, application is to the per
sonal d istribution of incomes. This field has been affiicted with 
numerous theories that scarcely go beyond the skewness in Lhe over-all 
distribution of incomes although substantial empirical material on 
the anatomy of income distribution has been accumulated. The 
theory developed in section 3 of Chapter III combines the effects of 
investment in human capital and differential ability, and, unlike 
other theories contain many implications about income distribution. 
The empirical work of Mincer, referred to earlier, as well as the fact 
that at least three-fifths of earnings are attributable either to invest
ment in human capital or to differential ability,5 is suggestive of the 
promise offered by this approach. I hope to present further work 
along these lines in the not too distant future. 

3. Concluding Comments 

In recent years the outpouring of work on education and other types 
of human capital has reached such a level that orne per ons have 
scornfully rejected it as imply another fad, while others have been 
r:pelled by a few reckless applications and by its use to justify all 
kinds of public policies. T o tho e who believe in the great value of 
the concept, the excesses have been most unfortunate, although per
haps unavoidable. Probably no important development has ever sailed 
smoothly into the mainstream of economic thought. 

One might, nevertheless, get discouraged were it not for the fact 
t~at peoples of ~he world differ enormously in p rod uctivity, tha t these 
differences are m turn largely related to environmental factors, and 
that the lat_ter are in turn related to the accumulation of knowledge 
and the mamtenance of health. T he concept of investment in human 
capital simply organizes and tre ses these basic truths. Perhaps they 
are obvious, but obviou truths can be extremely importanL Indeed, 
! would venture the judgment that human capital is going to be an 
Important part of the thinking about development, income distribu
tion, labor turnover, and ~any other problems for a long time 
to come. 

5 Estimated by taking one minus the ratio of the average earnings of persons with 
no education to the average earnings of all persons. 
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