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ABSTRACT

This is a survey study about the concept of human capital and has to be considered as a 

collection of opinions,  ideas and models.  The concept of human capital can be defined, despite the 

difficulties, as the stock of skills and knowledge, gained through education and experience. A more 

detailed definition is given and a review of its historic development it is also made. The study then turns 

to the problem of evaluation of human beings and finds some solutions to evaluation problems that may 

arise. Earnings or future incomes seem to be a good approximation of human capital value. 

The concept of human capital is then analyzed from an economic stand point and the bonds it has with 

family, education, training and future incomes are analyzed. Further an explanation of the impact of 

parents, of the schooling system and of on the job training on the formation of human capital is also 

made. Other factors, especially sociological ones, are also taken in account and are considered important 

in influencing human capital. Thus the role of society must not be forgotten. 

All those issues contribute in determining one's income flows during life, as the earnings age profile 

shows. Differences in opportunities, depending mostly on family and public expenditures in education, 

and abilities, depending mostly on one's “natural talents”, are deemed as important in determining one's 

future incomes, direct expression of human capital.
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CHAPTER 1 

INTRODUCTION

Talking about human capital is a difficult task. There is not an unambiguous and common definition of 

it. It remains a very elastic and wide concept and it can also include un-measurable variables, such as 

one's  personal  character,  and there is  also space for  non economic considerations,  for  example  the 

influence of chance. Today, the literature about this argument is so wide that it is hard to find a single 

common opinion about  it.  It  is  a  subject  that  has connection with more fields  of knowledge,  from 

sociology to economics, from philosophy  to psychology. We assume that man has the ability and power 

to improve his own life style and social status with work, in a society where interaction and cooperation 

with the others is fundamental to reach one's personal ends and interests. The individual is a social being 

and for this reasons, what he is, what he becomes during his life is the result of the socio-historical 

situation  he  lives  in.  So  the  social  context  and  the  social  institutions  define  the  growth  of  one's 

personality, and the most important factors in this development are family and the education system.

The easiest way to demonstrate those concepts is therefore to study human capital.      

 METHODOLOGY

This  study relies  strongly on old  and new papers  and  books about  methodological,  theoretical  and 

qualitative issues concerning human capital. It has thus to be consider as an historical and theoretical 

survey on human capital. Most of definitions, information and opinions are collected form the literature 

we use, that is just a small amount of the one available. We will also use few economics tools, like 

valuation formulas and econometrics models, but the research will be mostly theoretical and held in a 

discursive way. 

Chapter  two  deals  with  the  problem  of  the  definition  of  human  capital  and  provides  a  historical 

background to this concept. Chapter three copes with the problem of the evaluation of human capital 

and in its sections it takes into account the connections that human capital has with family, education 

and training and other  factors,  focusing particularly on sociological  issues.  Chapter  four  shows the 

relationship between formation level, age and income. Finally chapter five draws the conclusions of the 

survey study.
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CHAPTER 2 -  A Definition and Historical Review

SECTION 2.1
A Definition of Human Capital

To define the concept of human capital is not easy. We can say that human capital refers to the stock of 

skills  and knowledge, gained through education and experience, embodied in the ability to perform 

labor so as to produce economic value. This is a straightforward definition that summarizes well the 

concept, but it is just one of many. 

The  modern  father  of  Political  Economy,  Adam  Smith,  also  talked  about  “human  capital”  in  his 

masterpiece, “An Inquiry into the Nature And Causes of the Wealth of Nations” dated 1776 : “Fourthly, 

of the acquired and useful abilities of all the inhabitants or members of the society. The acquisition of 

such talents, by the maintenance of the acquirer during his education, study, or apprenticeship, always 

costs a real expense, which is a capital fixed and realized, as it were, in his person. Those talents, as they 

make a part of his fortune, so do they likewise that of the society to which he belongs. The improved 

dexterity of a workman may be considered in the same light as a machine or instrument of trade which 

facilitates and abridges labor, and which, though it costs a certain expense, repays that expense with a 

profit.” 

So this idea was not extraneous to prominent economists also in the past.  But there had also been 

criticisms towards the use of the world “capital” put next to the word “human” because it seemed that, 

analyzing man from an economic standpoint, it was like debasing him, treating him as a slave or a piece 

of machinery. For instance Alfred Marshall (1959), in the late 19th century, stated that the notion was 

“unrealistic”, since humans are not marketable. So it became less used and more disputed and reluctance 

to consider men as ”capital” spread. 

Nevertheless there are several reasons to treat human beings as capital, since, for example rearing and 

educating a child is a real cost and moreover an expenditure in “human beings”, that “improves” them, 

will likely lead to an increase in national wealth. Also Say (1891) said that since skills and abilities are 

acquired at a cost and tend to increase a worker's  productivity,  they should be regarded as capital. 

Furthermore  some  economists,  like  Walras  (1954),  while  defining  human  capital,  pointed  out  the 

difference between  the skills and the acquirer of them that is the human being itself. Anyhow human 

capital seems to be analogous to the physical one, but there is one big difference: it influences many 

aspects of  a man's life, notably, income.

In addition, considering humans as capital, it can also help in the determination of the economic effects 

of education and health investments, in quantifying the total cost of a war or in the determination of a 

proper compensation for the death of a relative. 
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It is thus useful to quote Gary Becker (1993) who explains that “ (there are) activities influence future 

monetary  and  psychic  income  by  increasing  the  resources  in  people.  These  activities  are  called 

investments  in  human  capital.  The  many  forms  of  such  investments  include  schooling,  on-the-job 

training, medical care, migration and searching for information about prices and incomes. But all these 

investments improves skills, knowledge or health and thereby raise money and psychic incomes.”

It is clear that, from a narrowly economic point of view, we have to talk about “investments in” human 

capital, focusing thus on monetary aspect, cause, by doing so, we are able  to explain income diversity 

between people.  However that does not mean that in an economic theory about human capital there is  

no space at all for cultural and non-monetary needs, as Becker states.

In fact we “cannot separate a person from his or her knowledge, skills, health or values the way it is 

possible to move financial and physical assets while the owner stays put” (Becker, 1993). Thus human 

capital is something that belongs properly to a person, is the individual's unique and innate capabilities 

and expertise and those are inalienable. As every person is unique, so it is his own amount of skills,  

experiences  and  thoughts.  It  is  something  that  a  person  develops  through  his  all  life  time,  from 

childhood to adulthood.  For those reasons it is one of the greatest economic metaphysical ideas.
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SECTION 2.2
A Historical View of Human Capital

The first attempts to theorize the concept of human capital were made from the 17th century, but it is 

only form the 1950's that an unified and clear theory about this subject has been developed (Kiker, 

1966).

We can distinguish two views when we describe the historic evolution of the concept of human capital. 

The first one refers to economists that merely put human beings, or their skills and abilities, in their 

definition of capital. Among those we can quote first Adam Smith (1776), then Jean Baptist Say (1891), 

John Stuart  Mills  (1909) Leon Walras  (1954) and Irving Fisher (1927).  The second view refers  to 

economists that, besides considering human beings as capital, tried also to value this capital.

The first who tried to estimate the monetary value of human beings was, at the end of the 17 th century, 

Sir William Petty (1690), due to his interest in public finance and his willingness to demonstrate the 

economic power of England. However his evaluation was more an approximation of  a nation's capital 

value.

Thus we have to go to the middle of the 19 th century, when William Farr (1853) used a scientific method 

to find the capital or money value of a human being. He did so by estimating the present value of an 

individual's future earnings flow, which he defined as earnings less living expenses. Since he thought 

that human beings are productive,  his evaluation was bounded to tax men as physical capitals.  His 

approach remains anyway mostly the same as the one used today.

Instead Ernst Engel (1883), around 1880, preferred to use a cost-of-production approach, that seems 

however unsuitable to value a human being since there isn't a clear relationship between his “cost of 

production”, that could be seen as his rearing process and his formation, and the aim of obtain economic 

gains from him or more simply, the economic value. Before him, Theodor Wittstein (1867), during the 

1860's,   used a combined method of capitalized earnings and cost of production approach to value 

human capital since he wanted to determine compensation for loss of life. It was an interesting solution, 

but it bore the risk of a duplication of results. 

Around 1900 Albert de Foville (1905) wanted to estimate the stock of capital in France and he applied 

Petty's method deducing consumption expenditures. Another French attorney, Barriol (1910), instead 

wanted to determine the “social value” of a man in France, that is the amount of earnings that one 

returns to the society, using Farr's capitalized-earnings method and dividing population in age groups. 

Between the 1920's and 1930's, E.A. Woods and C.B. Metzger (1927) used  five different procedures to 

estimate the stock of human capital in the US. They tried to mix Farr's and Engel's methods using also 

historical data. Their conclusion was that the monetary value of a country's population is its greatest 

asset.   S.  Huebner  (1914)  stated  that  human  life  value  should  be  tackled  with  the  same scientific 
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treatment applied to conventional capital. So he estimated the value of the stock of human capital in the 

US, capitalizing it at the market interest rate.

Other  economists  and  statisticians,  like  Giffen  (1880),  Boag  (1916)  and  Clark  (1931),  utilized  the 

human capital concept to evaluate the losses from wars. At the same time, especially in the US, other 

economists, like Kapp (1870), Mayo-Smith (1901) and Dawson (1904) tried to estimate the monetary 

value of immigration. In both cases, Farr's and Petty's procedures where the basis. 

Anyway the clearest approach, even though it is not the easiest, was brought to light, in the 1930's, by 

two scholars working in the health and life-insurance sector, Dublin and Lotka (1930). They used a 

method that estimated the capitalized future earnings of an individual minus his cost of maintenance, 

defined as personal living expenses, that also comprises the cost of rearing. This method also avoided 

the risk  of “depreciation”, since a young man is expected to be productive for long and this would rise 

his capital value. So Farr's “present value” method and Dublin and Lotka's one seem to be the starting 

point for anyone interested in evaluating  human capital value or its components, also if there are some 

critics  about  the  so  called  “maintenance  costs”,  mostly  neglected  by  following  economists.  The 

application of human capital evaluation to education was due to J.R. Walsh (1935). He thought that 

higher education was particularly important to economic development. He examined the earnings of 

men at various level of education and he estimated their present value, using capitalized-earnings, and 

the costs of the various level of education, concluding that the value of a general college education 

exceeded its costs. 

As we can see the historical process, which the notion of human capital has passed through, was long 

and troublesome and it was only with the advent of the “Chicago School”, especially with Mincer and 

Becker, in the 1960's that the concept was fully rehabilitated and developed and nowadays is in the 

middle of the mainstream economic debate. 

Jacob Mincer (1958) was among the first to theorize that human capital, intended  as years of education 

to acquire skills and ability in work,  is the variable that most explains the asymmetric  differences 

between income earners. 

While Gary Becker, who is considered to be the “contemporary” father of the concept of human capital, 

first published in 1964 a book titled “ Human capital: a theoretical and empirical analysis, with special  

reference to education” and he was later, in 1992, awarded the Noble Prize in Economics, due to his 

work on this subject. Besides evaluating the monetary value of human beings, he also found out that this 

concept is of fundamental importance for modern economics. In fact , in the first pages of his treatise he 

wrote that human capital “offers a unified explanation of a wide range of empirical phenomena which 

have either been given ad hoc interpretations or have baffled investigators.  Among these phenomena 

are the following: (1) Earnings typically increase with age at a decreasing rate.  Both the rate of increase 

and the rate of retardation tend to be positively related to the level of skill. (2) Unemployment rates tend 
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to be inversely related to the level of skill. (3) Firms in underdeveloped countries appear to be more 

“paternalistic” toward employees than those in developed countries. (4) Younger persons change jobs 

more frequently than older persons do. (5) The distribution of earnings is positively skewed, especially 

among professional and other skilled workers. (6) Abler persons receive more education and other kinds 

of training than others. (7) The division of labor is limited by the extent of the market. (8) The typical 

investor in human capital is more impetuous and thus more likely to err than is the typical investor in 

tangible capital” (Becker, 1993).

Indeed Becker's  studies gave more than a strong impulse to this field  of economics and researches 

spread since then. For example, J. Kendrick (1976), in the middle 1970's, considered human capital as a 

factor of production and for this reason formed by the total value of that part of the population that 

actively took part  in  the production process.  While  more  recently,  Jorgenson and  Fraumeni  (1989) 

proposed a new accounting system for the US economy that also included non-market activities in order 

to  evaluate the role of human capital  in economic growth. Recent studies  have also underlined the 

validity of Mincer's and Becker's models, even if they are today considered not so flexible. The public 

consent gained by this theme is highlighted by the strong impact it has on media and on International 

Institutions, that usually maintain that it is the principal resource for a country's social and economic 

development. 
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Chapter 3 - Development of the Concept of Human Capital

SECTION 3.1
How to Value Human Capital

The most controversial point while talking about human capital is how to value a man. In fact, as seen, 

there were many criticisms in the past since it was thought that to give a human being value meant 

debasing him. Nevertheless the first things we have to point out is which value of a man we want to 

consider. 

Obviously, a man has different values. In fact a person is always worth something for his family and he 

has a “non market-production” value that involves all the intangible relationship he has, during his all 

life,   with the others.  We can call  it  the “social  capital” of an individual  that goes along with the 

“cultural” one, comprising one's beliefs, ideals and culture. Those values, anyhow, are difficult, if not 

impossible, to quantify, even if they are not deemed insignificant and we will talk about them  in detail 

in the following sections.

Coming to the point, what we want to estimate is the value of a person to the “society”, defined as the 

entire population except the one considered.  

There are, besides moral and ethical problems, methodological issues to be considered. First we have to 

distinguish between net or gross value of a person, i.e. evaluate him deducing his consumption or not. 

The net value seems to be more relevant. Second, scholars that have tried to evaluate  the monetary 

value of a man incurred in some difficulties. In fact, if it is quite easy to formulate an hypothesis about 

expected future earnings, using surveys and historical statistics, but it is difficult to find data about life 

time  “consumption”,  since  we  have  first  to  measure  and  define  it.  Those  problems  were  resolved 

differently as two distinct approaches can be distinguished.

The first approach is the “prospective method” (see Tascabili per la didattica 8 AVSI) that estimates the 

“capital value of people as productive assets, as a function of their sex and age”, as Weisbrod (1961) 

states.  This approach, first introduced by Farr and then developed by Dublin and Lotka,  considers man 

as “producer”, hypothesizing his value to be equal to what he produces. This method considers thus the 

monetary net value of a man by determining his expected future earnings, that seem to be a good proxy 

for his contribution to production, over what he consumes.

With this approach, the net human capital value of a man at the age x (HC), that is his net present value 

of expected earnings (NPVEE), is equal to the present value of expected earnings (PVEE) at the age x 

minus his expected economic costs and consumption (EEC) till the death.

HC (x)= NPVEE (x) = PVEE (x) – EEC 1

1 Source: “Tascabili per la didattica 8 AVSI”. The formula ha been modified and translated .
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We can also show in detail how the  NPVEE at the age x is calculated

NPVEE  x=∑
x=a

∞

Y x⋅Pa , x⋅
1

1r x−a 
2

Where Yx is the value of a person future net earnings at the age x, Pa,x  is the probability of an individual 

of age  a being alive at age  x  and  r  is the discount rate. With this approach every individual with his 

work produces wealth, so his complex of physical and intellectual skills are an economic good, the 

human capital, and any intervention in improving it is an investment.

Some problems arise while using this procedure. There are subjective elements, like the future earnings 

and  the  discount  rate  that  actualizes  future  incomes,  and  the  quantification  of  the  “maintenance 

expenses” are also subjective even if they are derived from national accounting. This procedure does not 

even look upon the social costs sustained by the society in estimating the human capital and attributes 

no value to persons that do not perceive an income. Despite those flaws, this is the most used and 

precise method in evaluating human capital.

The second approach is the “retrospective method” (see Tascabili per la didattica 8 AVSI) that estimates 

the  costs  of  rearing  a  man  from  his  birth  to  the  entrance  in  the  labor  market.  This  method,  first 

introduced by Engel, considers man from his consumer role, since his value is approximated by the 

resources  spent  for  his  maintenance  and  his  formation.  So  the  fundamental  hypothesis  is  that  the 

monetary value of a man tends to equal his “costs of production” that are the expenses needed for his 

“maintenance” since his birth. Of course these costs vary with age and those expenditures could be 

dived in:  a)  expenses for  capitals  in formation (0-18 non productive age);  b) expenses for finished 

capitals (18-65 productive age); c) expenses for obsolete capitals (65 years and beyond). Considering 

this division, what interests this model is mainly the first period. 

In this approach human capital value at age x (HC), that is the net economic cost (NEC), is equal to the 

effective economic costs (EEC) at age x minus the present value of past incomes (PVPI) at age x.

HC (x)= NEC(x) = EEC(x) – PVPI (x)3

To valuate EEC at the age x we have to use the following formula, discerning schooling expenses Es and 

the maintenance expenses strictly speaking  Em, derived from national accounting and statistics 

EEC x =∑
t=0

x

Em
x−t⋅C x−t⋅1r t∑

t=0

x−5

E s
x−t⋅1r t 4

Where t is the number of years considered, r is the discount rate, C is the expenses attitude coefficient 

derived from national accounting and where the upper term of the second summation is justified by the 

fact that usually education starts at 6 years old.

2 Source: “Tascabili per la didattica 8 AVSI” and  Weisbrod, Burton A., The Valuation of Human Capital, The Journal of 
Political Economy Vol. 69, No. 5 (Oct., 1961), pp. 425-436.The University of Chicago Press . The formula has been 
modified and also translated .

3 Source: “Tascabili per la didattica 8 AVSI”. The formula ha been modified and translated .
4 Source: Ibidem. The formula has been modified and also translated .
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There are also some criticism using this method. The biggest one is that it is more useful in evaluating 

the costs of forming human capital than its real value. Then the cost coefficient  C does not take in 

account the differences between the costs of formation themselves and others costs, like transportation 

and feeding.  Neither there's space for the social and cultural conditions of the subject analyzed.

So far we can say that the first procedure is the most useful and the most employed. Nevertheless both 

methods have flaws and both mostly neglect to consider a person's intellectual and cultural skills as well 

as the environmental and social conditions. That is because they are economic evaluations and because 

considering those factors would imply formulating an incredibly complex model.
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SECTION 3.2
Human Capital and Family

When talking about human capital we cannot avoid to talk about family. In fact it is maybe the most 

important  factor  in  forming  and  influencing  one's  human  capital.  Parents'  level  of  education,  their 

religion, their beliefs and ideas have strong effects on a child personality and, moreover, parents' wealth 

influences children's future earnings. In fact better educated and cultured parents are more likely to help 

their children in developing their earnings and cultural skills and they will be therefore more likely to 

receive higher lifetime incomes, benefiting more from human capital investments. Brunello and Checchi 

(2005), using Italian data,  demonstrated that family background, measured by improvements in the 

parents'  educational  attainments,  matters  more  than  school  quality,  measured  by  schooling  system 

improvements obtained with lower teacher-pupils rates. 

In Becker's model (1993) parents, that all have the same level of altruism towards children and are 

moved by it, are ready to invest in them. This means that they are willing to renounce to some of their 

earnings, reducing their consumptions, in order to spend  on skills, health, learning, motivation and 

credentials of their sons. In the model it is assumed that parents choose the level of investments and 

bequests by maximizing their expected utility, that depends on their children's expected earnings and 

all-life assets accumulation. Therefore parents have to evaluate a child's abilities and decide what to 

invest, even if usually they are not able to evaluate them rationally.

Most of parents decide to finance their children because they believe in their abilities and capacities 

deciding to rely on them when they grow older. That is because of an implicit contract with children, 

that are subsidized in exchange of support during old age. It is easy to understand why this “contract” 

exists. Investing in children has the highest rate of return than every other asset. 

When talking about rate of returns, it is useful to point out that usually, though earnings of parents and 

children are positively related, the rate of returns for children belonging to richer families are lower than 

the one for children coming from poorer families. In fact differences between earnings tend to disappear 

in  three  generations,  since  personal  characteristics  determining  them  are  variable  and  are  not 

“inheritable”; for this reason, earnings have a tendency to move toward the average. 

So,  in poorer families where there are capital constrains, parents have to relay on public subventions 

and on the public schooling system. They are anyhow willing to pay for their children's education, that 

are expected to improve their social conditions and pay them back.  However, due to the economic 

constraints,  they  can  invest  only  a  small  amount  of  money.  If  children  respect  their  part  of  the 

“contract”, studying hard, gaining knowledge and credibility throughout their education and training 

periods, they will be able to repay back their parents' small investment, since they benefited more from 

public expenditures. 
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Another factor influencing family investments in human capital  is  fertility.  In fact  families  have to 

divide the money to invest on each child by the number of sons. So human capital investments on each 

child, that is his future earnings, are negatively related to the number of children, since an additional 

amount of money, or time, spent on each child rises the total family's expenditures.  Usually richer big 

families invest more in better-endowed children and gave the others larger gifts and bequests. Poorer 

families, instead, face a trade-off problem between investments efficiency and equality. There are for 

those reasons different level of “achievements” due to family dimension. 

Anyhow, to understand better why family is important we should quote the French sociologists Pierre 

Bourdieu (1986), who said that “from the very beginning, a definition of human capital, despite its 

humanistic connotations, does not move beyond economism and ignores,  inter alia, the fact that the 

scholastic  yield  from educational  action  depends  on the  cultural  capital  previously invested  by the 

family”.  Cultural  capital  is,  to  summarize  Bourdieu’s  definition  ,  the  sets  of  knowledge,  skills, 

education, and advantages that a person has been provided by his parents. Cultural capital is formed 

with  the  transmission of  the  attitudes and knowledge needed to  succeed  in  the current  educational 

system that will likely lead to have a higher status in society.  

Thus, looking beyond an economic standpoint, parents have also a “natural” predisposition to invest 

emotionally and culturally in children, passing time with them, transmitting to them their ideas, values 

and  traditions.  It  is  proved  that  often  children  learn  more  easily  when  they  have  a  better  family 

background, not only economically but also culturally speaking. But not only this factor can make a 

child be better off. The genetic patrimony is also fundamental because it influences one's “natural” or 

biological  skills.  Anyway,  one's  personality,  one's  stock  of  human  capital  is  not  something  that 

individuals are born with. One gains them growing up, acquiring information, ideas and beliefs first 

from  his  family  environment  and  then  from  the  other  fellow  adults  and  the  social  environment, 

developing a system of value and understanding traditions that are not transmitted genetically. 

Finally we have also to notice that parents, beside investing in their children's human capital, influence 

also   their  material  wealth  with  bequests  and  intergenerational  transfers.  That  means  that  between 

generations and between families, there is a different degree of  equality of opportunities in the society, 

often called “intergenerational mobility”, since a child can benefit from his parents' economic situation. 

This issue however belongs more to the problems of inequality and justice that we are not facing.
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SECTION 3.3
Education, Earnings and Human Capital

Education plays a fundamental role in forming human capital. In fact, since childhood, individuals have 

to attend school and that is, as known, one of the most important means by which a child can gain 

knowledge and develop his own personality. But education, or rather, the education system plays also a 

key role in a country's economic growth. If the system is efficient, it will produce skilled individuals 

and, at  higher level of education, it will produced highly qualified workers that will improve a country's 

competitiveness and outcome. As Ludger Wössman (2002) says “the quality of a country's stock of 

human capital is decisive for the country's long run development”. Education is thus strongly linked also 

with  some  macroeconomic  variables,  like  unemployment  rate,  labor  force  participation  rate  and 

earnings.  In  few words,  education not  only influences people's  life,  but  all  the country's  economic 

situation.

Thus a good education system goes along with a  long term growth strategy.  It  is  important  that  a 

country plans an efficient schooling policy, ensuring, at least, a high quality basic education. There are 

also  additional  benefits  from  spending  in  education:  in  fact  it  increases  human  capacities  and  the 

possibility that people can live the kind of life they value the most. 

School is defined by Becker (1993) as “an institution specializing in the production of training, different 

from a firm that offers training in conjunction with the production of goods” But how much should a 

country invest in schooling and how many years of education are necessary? We can quote directly 

Ludger  Wössman’s  (2002)  conclusions:  “The  findings  in  this  study  imply  that  how long a  person 

attends a school is  far  less important than how much the person really learns during that time. Put 

differently,  it  is  schooling  quality  rather  than  schooling  quantity  which  matters  for  economic 

performance”. 

Wössman (2002) also states that “a promising schooling policy should focus more on improving the 

quality of each year of schooling a student receives, rather than increasing the number of years the 

students  spend  at  school”.  We  are  now  going  to  show  a  simple  model  that  tries  to  explain  the 

relationship between education,  that  allows the development  of human capital,  and work,  or  rather 

earnings. Our hypothesis is that there's a trade-off between more education and work and that, at the 

end,  the  individual  will  choose  the  level  of  investment  in  human  capital  (further  education)  that 

maximizes the present value of all life future earnings.

But why there is a trade-off between education and work? That's quite obvious because a year more 

passed studying implies a very low income for that year, while if one stops studying he will be able to 

earn, during that year, more money just because he's supposed to have a job. But we have to remember 

the motto that says “lower wages today mean higher wages tomorrow.” 
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So, from a strictly economic view, university education has value just because it increases the future 

earnings. Of course it also increase one's culture and one's personality, that is it increases one's human 

capital in the broader sense, but we want to focus on the economic consequences.

Our hypothesis relays on the concept of “present value”, so we have to explain it. Present Value (PV) is 

the current worth of a future sum of money or stream of cash flows y given a specified rate of return r. It 

allows to compare cash flows at different time. The formula is the following

PV= Y
1r t 5

where t is the number of years.  

Going  to  university  implies  a  cost,  or  rather,  an  opportunity  cost  that  is  the  wages  (Wdip) that  an 

individual loses when he chooses to attend university instead of working after the diploma. Making this 

choice he has also to afford direct costs for the enrollment fees, books and taxes (H) for at least 3 years. 

But then he will get an higher wage  (Wuni) due to his further education.

An individual, that maximizes the present value of all life future earnings, will decide to go to university 

only if the present value of the earnings he gets during his all life when he goes to university (PVuniv) is 

greater than the earnings he gets when he stops after high school and goes to work (PVdip).

PVuniv  = −H− H
1r 

− H
1r 2−

H
1r 3

∑
4

46


W uni

1r t
 >  Pvdip  =  W dip∑

1

46


W dip

1r t
 6

The discount rate (r) is usually equal to the market interest rate, but it depends also on one's preferences, 

especially the “temporal ones” (present-oriented or future-oriented person).

Generalizing this model to more than two options of level of education, it allows us to say that the 

individual would calculate every education level and would take his decision maximizing his PV.

There's an alternative way of presenting this issue. That's the “education-earnings curve” that describes 

the salary that firms are disposed to pay to a particular worker for every level of education. The curve is 

determined by the labor market and is positively sloped and concave.

The inclination  of  the  curve  is  the  “marginal  rate  of  education  return”  W /S ,  or  MRR,  that 

indicates how much the earnings increase with a year more of school. It gives the percentage variation 

in earnings given the money spent for investments in education. It is represented by a downward sloping 

line, since the returns are decreasing with the passing of time.

Given the hypothesis that the individual has a constant rate of return r, we can find a “stopping rule” 

5 Source: Borjas, George edited by Alessandra Del Boca, Daniela Del Boca, Lorenzo Capellari, Alessandra Venturini, 
Economia del Lavoro, Italian edition. Brioschi Editore, 2009 .

6 Source: Ibidem. The formula has been modified
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that determines the optimal level of education (number of years) for the individual.

The worker has to abandon the studies when W /S=r ; this rule maximizes the PV of the earnings 

of the worker during his life. 

It  is a  difficult  decisions,  since  many factors  concur  in  influencing  the  PV,  but  also  because  it  is 

unrealistic to think that a student is able to compare his return rate  r with the market one and that he 

knows the curve and the MRR .

So  far  we  have  seen  that  mostly  two  factors  influence  the  decision  of  getting  further  education, 

implementing  one's  human  capital.  Those  are  the  MRR and  the  return  rate.  The  salary  difference 

between two persons with the same “education-earnings curve”, but different return rates  r, is a good 

proxy of the rate of return of education.

Figure 1:education and earnings when workers have different rate of return

Source: Istruzione e guadagni quando i lavoratori hanno tassi di sconto differenti, form  “Economia del Lavoro”, Figura 6-4  

page 238

Anyway those models do not take into account personal skills, knowledge and abilities. So there is an 

ability  bias.  In  fact  we  know,  from  everyday  experience,  that  people  differ  from  each  other  for 

competences, culture, interpersonal and communicational skills and so every worker  is likely to have 

his own “education salary curve” and its own return rate  r.  In this way we aren't able to compare the 

curves and to estimate the rate of return of education.

In econometrics in order to estimate the rate of return of education it can be used a log lin regression 

with instrumental variables method (Borjas, 2009).
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log w=bsother variables V  7

W is the wage, s are the year of education, and b is the coefficient that express the percentage wage 

differential between two workers that differ for a year more of education.  The instrumental variable 

could be parents' level of education. We have to bear in mind anyway that the bias disappears only if we 

consider workers to be on the same “education-salary curve”, otherwise the comparison is impossible.

At the end we can say that the most important variables that influence the choice of education and future 

earnings are one's innate qualities and his personal return rate r . We come back to the point that human 

capital  is  made up of several  abilities,  skills  and qualities that differ  from every person. It  is  quite 

impossible to categorize them and to put them in a mathematic and rational model. So it is obvious that, 

even if two persons get exactly the same education and are in the same socio-economic situation, there 

will always be differences. That depends from the characteristics of the individual and also from the 

family he was born in. 

Gary Becker (1993) says that ”investment and earnings differ because of differences in the environment; 

in luck, family wealth, subsides etc. which give some opportunities to invest [in human capital] more 

than others”. Thus, what really creates the differences in earnings are the social conditions, as Becker 

states. There is also an “elite approach” which states that anyway, even if the social conditions are the 

same, investments in human capital and future earnings differ because of the capacity to profit from 

those investments. So someone could have a “natural talent” towards highly qualified jobs that require 

higher levels of education, while somebody else could be fitter for more manual works that require less 

efforts in studying. Here rises also the problem of equality, or equal opportunities, and efficiency that is 

beyond the scope of this work. 

The  education  choice  and  future  earnings  are  therefore  influenced  by  subjective  evaluations  and 

conditions, but most of all by the objective situations of the singular individuals.

7 Source: Borjas, George edited by Alessandra Del Boca, Daniela Del Boca, Lorenzo Capellari, Alessandra Venturini, 
Economia del Lavoro, Italian edition. Brioschi Editore, 2009.
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SECTION 3.4
Human Capital and Training

So far we have analyzed the influence of family and education on human capital. But there is another 

factor strongly influencing it. It is the training that an individual receives during the working period. In 

fact most of people increase  human capital stock after having completed their education, with programs 

of training on the job place  (OJT) and gaining expertise from which also firms are going to benefit. 

Becker (1993) says that usually “workers increase their productivity (and consequently earn more) by 

learning new skills and perfecting old ones while on the job”. It is thought to compose half of the human 

capital of an individual. 

Of course to  increase one's human capital is an investment and it has thus costs, that diminishes  a 

firm's receipts and increases its expenditures. Those are, for example, the costs afforded  for paying a 

teacher or for a “formation course”, for buying equipment and materials needed but also the time and 

the efforts spent on trainees. If there weren't those costs due to OJT, a firm, in a perfectly competitive 

market, would be in equilibrium when marginal products (MP) equals wages (W), that is when receipts 

are equal to expenditures. 

However  we  must  first  distinguish  two  types  of  OJT:  general  training  and  specific  training.  This 

distinction is due, once more, to Becker (1993):

General Training  (Becker,  1993) is the type of training that,  once acquired,  not only increases the 

productivity of the workers in the firm providing it, but also in all the others firms of the same sector or 

industry. A worker gains in human capital because, for example, he learns how to work with a particular 

type of machinery or instead a doctor gains experience only by internship in a hospital. 

Specific Training (ibidem) is the type of training that increases productivity of workers more in the firm 

providing it than in the others and employees, when they leave, are not able to exploit it. For example 

we can quote the military training that increases productivity mostly in the military sector, but not much 

in the others.

We must  add that  there  are  some “specific”  and “general”  trainings  that  have strongly national  or 

industrial connotations, like practicing  as a lawyer in Italy would be useless in the US, due to different 

laws and institutions. Nevertheless we have to say that, in the real world, completely general training 

and  completely  specific  one  do  not  exist.  Anyhow the  costs  afforded  by firms  are  investments  on 

workers that are likely to increase the productivity wherever they go. 

We are therefore going to simply explain the effect  of training on both firms and people, or rather 

people's earnings. 

Imagine a model in which the working relationship between a competitive firm and a worker lasts only 

for two periods. The maximization condition of the profit implies that the total work and occupation 
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costs equal the value of the marginal product in the two periods. 

C1
C2

1r 
=MP 1

MP2

1r 
8

Now let's hypothesize that there's OJT only in the first period. So the total costs of the first period could 

be written as the sum of the wage paid to the trainee (W1) and training costs (TC) afforded by the firm, 

so C1=  W1 + TC. 9

If the training is  general, in the second period the worker productivity will be higher (MP2) in all  the 

firms and most of them will be willing to pay a higher wage (W2). If the firm providing the training does 

not want the trainee to quit after the first period, it has to offer him an higher wage  W2  that equals his 

higher productivity MP2. So if W2  = MP2 

W1 = MP1 - TC10

 That means that the wage in the first period is equal to the marginal product value minus the training 

costs TC. So this implies that trainees pay for general training receiving a lower wage than their real 

productivity in the first period. In the second period they will get a higher wage that corresponds to their 

productivity after training. It  is clear that firms give general training only if they do not afford any 

additional cost. In fact  if a firm paid general training it would face a “loyalty” problem. Trainees would 

get free OJT with a wage corresponding to their productivity but, since there is no contract that can 

tighten  a  firm  and  a  worker  together,  after  having  finished  the  free  training,  they  would  have  an 

incentive  to  leave  the  firm  and  get  a  higher  wage  corresponding  to  their  free  acquired  higher 

productivity.

If  the training is  specific  the situation is different.  The additional  productivity gained with training 

vanishes when the worker leaves the firm providing it. Moreover if a worker quits, the other firms will 

be willing to pay an “alternative” wage (Wa) that corresponds only to the productivity before training. 

As we can see, both  firms and workers have no incentive to pay for specific training, since it does not 

exist a life long blinding contract. If the firms paid for it, without raising the wage to W2  in the second 

period, they would face the “loyalty” problem anyway. Similarly if the workers afforded the costs of 

OJT in the first period, hoping in higher wages in the second period, they would not have the absolute 

certainty of being employed by the firm. Therefore the solution is define the wage in a way that the 

probability of resignation and dismissal are lowered and in a way that they are able to share the costs, 

suppose half and half. The wage after OJT, W2, should be set between the alternative wage Wa and  his 

real productivity after training MP2  . 

Wa  < W2 < MP2  
11 

8 Source: Borjas, George edited by Alessandra Del Boca, Daniela Del Boca, Lorenzo Capellari, Alessandra Venturini, 
Economia del Lavoro, Italian edition. Brioschi Editore, 2009. The formula has been modified.

9 Source: ibidem. The formula has been modified.
10 Source: ibidem. The formula has been modified.
11 Source: ibidem. The formula has been modified.
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That means that the wage W2  after training his higher than everywhere else, but lower than his real 

productivity and there are thus no incentive to interrupt the working relationship between the firm and 

the worker since both benefit from it.

We have seen that  there  are  different  consequences  on people's  wages  that  depend on the  type of 

training, but this is a theoretical framework. In practice, as said before, there's no completely general or 

specific  training and firms tend to pay market wage to generally trained worker and to specifically 

trained persons they give higher wages than elsewhere. In fact,  since firms pay part  of the specific 

training, they are more worried about making the worker faithful and moreover general training rises the 

wage that could be received in all the firms and the employee has to pay for it, with a lower wage during 

the training period.

We have spent so many words in explaining OJT because it plays a fundamental role in a man's future 

income flow. In fact, along with other types of investments in human capital, OJT is one of the factors 

that most explains the variability of incomes through time. 
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SECTION 3.5
Human Capital and Other Factors

Human capital, as we have seen, is a complex concept. It involves family background, education and 

training; however that's not all.  Other factors  influence the formation of human capital, like health, 

information and innate abilities. Always in Becker's view (1993) “conventional measure of ability do 

not measure the talents required to succeed in the economic sphere. The latter consists  of particular 

kinds of personality, persistence and intelligence”. Investing in these “outside” factors affects anyway 

one's future earnings. 

For example if a person looking for a job wants to get the highest wage possible, he will have to find 

more information about employment opportunities, spending money and time in gathering them, maybe 

also  travelling.  But  this  research  will  pay  back  with  a  higher  salary,  since  he  will  have  a  deeper 

knowledge and understanding of the sector he's looking a job in. While if a firm invest in employees 

health, making them buy good food and giving them medical assistance, it will be paid back with higher 

productivity, that means also higher wages.

We have now to enter in fields that pertain more to sociology and psychology, since we have to consider 

other factors, extraneous to a narrowly economic view. Here is useful to refer, once more, to Pierre 

Bourdieu.

He identified three forms of capital,  defined as  “what  makes the games of society – not  least,  the 

economic  game  –  something  other  than  simple  games  of  chance  offering  at  every  moment  the 

possibility  of  a  miracle”  (Bourdieu,  1986).  The three  types  of capital  were  the  economic  one,  the 

cultural one and  the social one. While Bourdieu's “cultural capital” definition has been given in section 

4, the sociologist defined the last one as "the aggregate of the actual or potential resources which are 

linked  to  possession  of  a  durable network of more  or less  institutionalized  relationships  of mutual 

acquaintance and recognition"(ibidem). So social capital is the set of  connections to and within the 

social environment and the amount of social capital one owns depends on the size of the network that 

the individual is able to create.  Thus, in this view, people that share the same values,  have similar 

identities and trust each others, are more likely to benefit from each other socially, economically and 

politically speaking (ibidem).

However “the existence of a network of connections is not a natural given. It is the product of an endless 

effort at institution, of which institution rites – often wrongly described as rites of passage – mark the 

essential moments and which is necessary in order to produce and reproduce lasting, useful relationships 

that can secure material or symbolic profits. In other words, the network of relationships is the product 

of investment strategies, individual or collective, consciously or unconsciously aimed at establishing or 

reproducing social relationships that are directly usable in the short or long term, i.e., at transforming 
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contingent relations, such as those of neighborhood, the workplace, or even kinship, into relationships 

that  are  at  once  necessary  and  elective,  implying  durable  obligations  subjectively  felt  (feelings  of 

gratitude, respect, friendship, etc.) or institutionally guaranteed (rights)” (Bourdieu, 1986).  Thus a man, 

to develop his “capital” in a broader view, needs the presence of the others, i.e. of the society, made up 

of institutions, traditions, rights and laws.

The concept of “social capital” is a powerful one and has, for this reason,  not an undisputed and shared 

definition but, similarly to human capital, it implies spending time and energy in creating it. It remains 

clear, however  that social relations, strictly connected to human capital formation,  play an important 

role in one's life. But, even though man is a “social animal”, we have to bear in mind that  “each man 

observes the world from a personal 'perspective'. This coincides with his own needs, his own passions, 

his own desires. Each sees the Other through the 'perspective' of his personal knowledge. The object of 

each is to fulfill his own plans. The services  of the Other are means towards this fulfillment; but the 

other is also a series of 'limitations' and 'conditions' to which each must subordinate himself ” (Infantino, 

1998)
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CHAPTER 4 

The Earning-Profile Curve

There are thus also different “earnings-age profiles” , functions that show how incomes vary as the age 

changes, considering different level of “training”, comprising both education and OJT. 

Figure 2:  relation of earnings to age and different level of education

Source: Relation of earnings to age, from “Human Capital”, chart 1 page 37

In  this  figure  we  can  see  different  “earnings-age  profile”  curves  that  represent  different  level  of 

investments in human capital with reference to age, that will lead to different income flows during life. 

The UU  curve stands  for an untrained and low educated subject that receives the same income during 

his all life. The curve T'T' shows the level of income that a trained and average educated person receives 

during his life. This cure has a big “stair” since after the training period, the earnings rise sharply and 

then level off. 

Finally the TT curve stands for the level of income that an highly educated and trained  subject receives. 

The curve is steeper than the other two because the individual pays for his formation (opportunity costs 

and OJT costs) in the first period, getting a wage under his real productivity. However, after he gets a 

return form his investments in “formation” first with an increasing rate, since earnings increase faster 

when the individual is younger, and then with a decreasing rate, making the curve look concave.

Evidences funded by Becker (1993) show that usually earnings are low till 21, then, from 25-26 , they 

increase with an high rate, due to higher education and training. After the growth stabilizes, augmenting 

slower, till the pick is reached, between 45 and 54 and the earnings level off, to then  decrease once 

again, after 60-65, due to retirement (even if the figure does not show this last process).  

So at every age, net income is strongly correlated with the degree of education and training. Due to the 

higher earnings one's get during his working life, investing in human capital, that is investing in one's 

abilities and skills, leads usually to obtain a higher, wealthier and more satisfactory life style. 
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CHAPTER 5

CONCLUSIONS
In this work, we have analyzed different issues concerning human capital, from its evaluation, to the 

importance of investments in it. To sum up, we can say that earnings (Y), to which is strictly connected 

the evaluation of one's human capital (HC), are a function of years of education (E), years of training 

(T), personal innate abilities (A) and social-environmental conditions (S), that comprises family:

HC=Y= F(E, T, A, S)

Focusing only on a life period between the birth of an individual and his 45-50, we could represent this 

function,  with an “earnings-age profile” curve that is mainly concave and positively sloped, but with a 

decreasing inclination. That is because older workers have already invested in human capital (both in 

higher education and OJT) and get higher wages but at the same time their earnings rate of growth 

diminishes  because  they  accumulate  less  capital  as  they  grow older.  The  inclination  of  the  curve 

depends on one's innate abilities while the years of schooling and training chosen depend on 

environmental factors.

Figure 3: Earnings-Age Profile

Source: il profilo età-gudagni derivato dalla teoria del capitale umano,  from “Economia del Lavoro”, Figura 6-10 page 267 

Thus differences in opportunities, depending mostly on family and public expenditures in education, 

and abilities, depending mostly on one's “natural talents”,  are important in determining one's future 

incomes. 

We have tried with this review to give a wide perspective of the concept of human capital but we must 

admit that it is hard to convey and express properly this idea. This problem derives probably also from 
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one's personal ideas. Our opinion is that a man can profit more form investments in human capital when 

the chance, or luck as well, favors him, giving him a “natural baggage” of abilities he can develop better 

thanks to  the favorable socioeconomic conditions he was born in.  Even though it  may seem rather 

“egoistic”, no one is to blame for those “differences”, since are apt to a casual process that no one can 

control: as a matter of fact, nobody can choose where to born or how he should be or which qualities he 

should own. It  is  the fate  to decide.  Here,  however,  we face,  once again,  a problem of justice and 

equality that goes beyond the aim of this work. At the end,  it remains up to every single individual, 

with the indispensable help of the others, to get the best form what he is and what he has, since, as  

Adam Smith stated (1776), “ every man is certainly, in every respect, fitter and abler to take care of 

himself than of any other person”.
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