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Abstract
Background: The human life value is among the most important challenges of the health economic evaluation.
This limitation has reduced the feasibility of applying the cost-benefit method in evaluations of health interventions and policies. Using the human capital approach and discounted value of future earnings, the present study
calculated the human capital of different age groups.
Methods: The required data were obtained using “income and expenditures of Iranian households” data in
2015 from the Statistical Center of Iran, which included the information on 19380 urban households.
Results: According to the calculation of human capital, the maximum value of a statistical life year in the highincome group was related to the age group of 30-34 yr old (223,286 US$ equals to 9378 million Iranian Rials).
The lowest value in all three groups of high, medium and low income is related to the age group of 85 and older. In addition, the economic value of statistical life year for men has been calculated as higher than that of
women, however, in older age groups, the human capital of both genders have been converging.
Conclusion: The economic value of life for young people aged between 20 to 30 yr was higher than other demographic groups. The findings of the research help to provide a more accurate base for the cost-benefit analysis of health and social policies. Considering the economic value of the statistical life for different age groups
may change policy priorities in areas related to health and life of human beings.
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Introduction
Among topics related to public policies, the risks
associated with human health and safety are followed with more sensitivity. Monetary valuation
of different years of human life is one of the
most important factors required in the economic
evaluation of health policies and interventions.
The acceptance of this prevailing perspective that
the value of human life cannot be calculated with

money will make it impossible to make accurate
analyses of the policies affecting the life of individuals. More than four decades have passed
since the estimation of the economic value of
statistical life year (EVSLY) of humans. This value has been used by researchers in various fields
such as life insurance, education, law and health
(1). The EVSLY, calculated in a few different
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methods attempts to estimate an accurate value
of individual productivity. These methods are
used as a tool for measuring the social benefits of
programs for the prevention or treatment of diseases (2). Calculating the EVSLY in economic
texts is not a new concept. This method was
adapted for valuing slaves labor force in ancient
times (3). In general, there are two main approaches to calculate EVSLY.
In the Human Capital approach, each individual
is considered as a stream of production that valued based on their income. The illness and death
of the labor force eliminate a valuable economical
source because it causes people to lose their time
and effectiveness of work and other productive
activities (1). In this approach, a discounted expected lifetime earnings are the most important
determinant of the EVSLY (4). Using the human
capital approach to value human life has first
been addressed in the works of Petty and Farr (5,
6). This topic has been studied and developed,
theoretically and experimentally, in later studies
(7-10). In the human capital approach, the value
of each person's life will depend on his potential
earnings in the future (11). Usually, in this method, the expected income of individuals transformed into the present value, using the discount
rate. A parameter that is very important for implementing the human capital approach is the
choice of an appropriate social discount. This
rate plays an essential role in converting the nonpresent earnings into the present value (12). The
human capital approach has been criticized for
under-estimating the EVSLY. This method valuates the human life with the use of market earnings, thus assign very low values for children and
retired elderly individuals (1).
The second approach, known as the willingness
to pay (WTP), focuses on lowering the risk of
death. In this framework, all that affects people’s
well-being, such as passive income, risk aversion,
the value of the free times and the value of avoiding pain, are taken into account (13, 14). For example, the willingness to pay for a drop of 0.2%
in death risk is estimated around 76 US dollars.
Based on this, he estimates the value of each person's life by 38,000 US dollars (15). In another
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study, the value of life and injuries was estimated
to pedestrians using a willingness to pay and calculated that the EVSLY is 699,434 euros and the
estimated economic value of injuries to pedestrians amounted to approximately 20,077 euros
(16). The survey conducted by the Traffic Police
Research Center of Iran in 2015 shows that the
willingness to pay to prevent death by car crashes
has been around 19.7 billion Iranian Rials
(518,421 US dollars regarding the official exchange rate). People with more commutation,
higher education and higher incomes have expressed a higher willingness to pay (17, 18).
Valuation of life can provide a framework for
prioritizing social policy (19), but given the state
of the macroeconomic variables in each society
(such as per capita income, mortality risk, the social discount rate, etc.), the EVSLY in each country varies, and this value may even vary for a
country over time. Regarding this issue, this study
attempts to calculate the economic value of statistical life year for Iranian citizens in different
age and gender groups. The results of this research can be used in future studies that try to
analyze the cost-benefit of health interventions
and policies.

Materials and Methods
Data

In this study, information needed for research
calculations has been extracted from income and
expenditure survey of Iranian households in
2015, carried out by distributing the questionnaire among 19830 urban households. The information used is related to the income of individuals after-tax and includes all forms of income
(such as the wage and all non-labor related earnings, it will be a good source of human capital
calculation. The value of housekeeping services
and non-market activities of individuals that are
not calculated in gross domestic product (GDP),
were not considered in this study, too.

Methods
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The current research applied a human capital approach to calculate the EVSLY. In this method,
individuals’ lifetime income takes into account as
a proxy of human capital (20, 21). However,
checking the income of community members
over time is very time-consuming and costly.
Therefore, in this study, households were classified according to the age of the head of household in the age groups categorized from 20 to
over 85 years. Then, mean annual income for
each age group has been calculated based on raw
data. Therefore, the human capital of an individual is equal to the total income that a person
earns or will earn during his or her life (22, 23).
However, the economic values related to different periods cannot be combined easily. These
incomes will be earned at different periods. The
present value of these earnings must first be calculated and then are aggregated (24). To calculate
the present value of revenues, the discounted
cash flow method is used as follows:
𝐷𝐼𝐹 =

𝐼𝐹1
𝐼𝐹2
𝐼𝐹𝑛
+
+ ⋯+
1
2
(1 + 𝑟)𝑛
(1 + 𝑟)
(1 + 𝑟)

In this formula, DIF is the discounted present
value of the income of individuals at different
periods, IF1 is the nominal income of individuals
in the first period and r is the discount rate. To
calculate human capital, it is necessary to consider the appropriate discount rate for calculating
the present value of the incomes. Theoretically,
this rate reflects the opportunity cost of assets
and represents the various risks of investments.
Choosing an appropriate discount rate entails
proposing the question of how much is the average return rate on assets in the economy. The
social discount rate for Iran’s economy is estimated at 7.2% using real per capita consumption
growth rate, the elasticity of marginal utility of
consumption and mortality related discount rate
(25). Another research incorporated the social
rate of time preference and calculated the social
discount rate for Iran at 5.12 (26). The present
study, based on the recentness of later study, has
used the social discount rate of 5.12 in the calculation. In addition, given that the data reported
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by the Iranian Statistics Center were in the form
of national currency, for converting figures into
US dollars, the official exchange rate of the Central Bank of Iran has been used at a rate of $ 1
per 38,000 Rials.

Results
Along with age grouping, income and gender
grouping was performed, and the EVSLY was
calculated based on income and gender. All cases
have been categorized into three groups as high
incomes (three highest income deciles), middle
income (four middle-income deciles) and low
income (three lowest income deciles). In addition, the average income of each age group was
calculated separately for males and females.
Human capital calculation of different age groups
shows that in all income groups, the higher human
capital was related to young and middle age groups
(Table 1). The high social discount rate in the calculations (due to the characteristics of the Iran’s
economy), current years’ earnings for each age
group has a high weight in the human capital of
that group. Thus, human capital decreased with age
in all categories. In other words, the high discount
rate will result in a drastic devaluation of the earnings of the past or future periods.
Calculation of the human capital for different
income groups shows that the difference in this
value in the young and middle age has been at its
highest amount, and in older age groups, the gap
between the income groups decreased gradually.
Moreover, the comparison of EVSLY for three
income groups shows that there is a significant
difference between the high-income group and
the other two groups.
The EVSLY of a person in the age group of 2024 yr was 2341 million Iranian Rials (61,605 US$)
and 4650 (122,368 US$) million Iranian Rials for
the low-income group and the middle-income
group respectively. However, this person’s
EVSLY in the high-income group estimated
around 9201 million Iranian Rials (242,131 US$).
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Table 1: The value of statistical life year of different age groups (million Iranian Rials)

Age group(yr)
1
2
3
4
5
6
7
8
9
10
11
12
13
14

20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79
80-84
>85

Male
4,847
5,155
5,446
5,606
5,694
5,630
5,372
4,958
4,546
4,110
3,604
3,019
2,406
839

Gender
Female
3,671
3,502
3,718
3,766
3,839
3,803
3,536
3,243
2,860
2,580
2,262
1,991
1,686
548

In other words, the gap between the value of statistical life year among the high-income group
and the other two groups is significant (Fig. 1).
The value of the human capital of different age
groups has been calculated for both genders, sep-

Low

2,341
2,332
2,313
2,311
2,240
2,190
2,136
2,071
1,984
1,885
1,760
1,599
1,401
891

Income group
Middle
4,650
4,627
4,595
4,608
4,500
4,430
4,340
4,226
4,079
3,891
3,649
3,342
2,948
1,898

High
9,201
9,348
9,378
9,326
9,085
8,963
8,794
8,553
8,276
7,924
7,502
6,792
5,934
3,751

arately. In all age groups, the human capital of
men was higher than women. This gap has gradually diminished, and in older age groups, women’s and men’s EVSLY become almost equal
(Fig.
2).

Fig. 1: The value of statistical life year of 14 age groups based on income group (billion Iranian Rials)

Fig. 2: The value of statistical life year of 14 age groups based on gender (billion Iranian Rials)
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Discussion
Our results showed that in the different income
groups, at the young and middle ages, in which
people have a higher capacity of economic activity, the economic value of statistical life year is
higher than the last years of life. A lower life expectancy at older ages and the fall of expected
incomes for these groups is the main reason for
this decline. As a second reason, we can mention
the reduction of income levels in older age
groups in comparison to the middle and young
ages. Therefore, the two variables of reduction in
the average income and a reduction in the remaining years of life have resulted in a reduction
in human capital and the EVSLY in older age
groups. This finding is consistent with the studies
previously carried out (1, 4, 27).
The EVSLY has also varied among different income groups. This issue has been normal and
predictable, since the criterion for calculating this
value was the people’s lifetime income. What is
remarkable is the significant gap between the values of statistical life year of the high-income
group with the other two groups.
Calculating human capital for gender groups also
shows that the EVSLY for men was higher than
that of women, but with the increase of age and
in elderly ages, the calculated value for the two
groups has had a high convergence. Previous
studies calculated the EVSLY by gender have
also reported similar differences (1, 11). The ingredients for calculating this research was income
and some of the non-market activities of women
(such as home-based activities) are not considered in calculations (28, 29). Therefore, the difference obtained here is due to the lower market
income of women than men in society, and the
consideration of non-market income (production) can completely change the calculations.
The results can be used in two different aspects
for policy-making. The first aspect is related to
quantify the resources of the benefits of many
social policies (including health policies), the cost
of diseases and social problems (such as tobacco
use or environmental pollution) and intervention
decisions. The cost of policies (stated as financial
388

and budget costs) is often observable and tangible to decision-makers; but the social benefits of
policies, especially in areas related to the health
and life of humans, are very ambiguous and challenging. For example, how can one decide
whether an allocation of 100,000 US dollars to
prevent AIDS in schools is an economically efficient decision? Or implanting a 130,000 US dollars’ worth artificial heart for a young 18-year-old
person can have rational (not moral) justification?
Therefore, the present findings can, to a certain
extent, facilitate the answer to the above questions at least in from the economic point of view.
The second aspect, which happens to be much
more important than the first aspect, is related to
the comparison and selection of different policies
with varying costs and benefits. If two policies
with different costs have positive or negative effects on the health or life expectancy of different
population groups, by using the results obtained
in the present study, these effects can be converted into quantitative and measurable amounts.
Comparing these effects with the costs of the
respective policies will help the policy makers to
choose the best policy. For example, the government intends to allocate subsidies of a specified amount to one of two policies, “installing the
filter in the exhaust system of cars” or “Installing
airbag in a car”. The benefits of the first policy
mainly include elderly and infants (30, 31) and the
benefits of the second policy, mainly intends to
cover young people and middle-aged people (32,
33). If both policies lead to save of the life of
1000 people per year, which policy will have benefits that are more social? Certainly, these questions cannot be answered, from an ethical point
of view, since resource constraints make policymakers to choose one of them. Therefore, there
is not an alternative other than prioritizing the
lives of different groups. However, choosing the
second policy can also be considered socially as a
moral policy, since choosing this policy is costeffective, and society will gain more benefit from
the second choice.
Although this study provides quantitative figures
for the value of human life in the socioeconomic
environment of Iran, some criticisms also can be
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applied to this approach. One of the most important of these criticisms is that it calculates the
value of life like a financial asset. In addition, this
approach has a very low value for the lives of
children and elderly people due to their lower
productivity.

2.
3.

Conclusion
This study provides researchers and policymakers
with information to achieve a comprehensive understanding of the effects and economic consequences and opportunity to choose the best
among different policies. The approach of human capital in calculating the EVSLY of different
ages helps to put programs and policies at the top
of the agenda, in which society obtains the most
benefit from them. The mere economic evaluation should not be considered as a conclusive
criterion for decision making; because this approach has a purely economic look to human life.
However, the use of accurate economic analysis
can be an undeniable basis for optimal resource
allocation, especially in the health sector, and this
study can be considered a step to this direction.

Ethical considerations
Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or falsification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Acknowledgements
No financial support was received.

4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.

Conflict of interest
The authors declare that there is no conflict of
interest.

References

16.

1. Max W, Rice DP, Sung HY, Michel M (2004).
Valuing Human Life: Estimating the Present

Available at:

15.

http://ijph.tums.ac.ir

Value of Lifetime Earnings, 2000. USCF: Center for Tobacco Control Research and Education.
Available
from:
https://escholarship.org/uc/item/82d0550k
Viscusi WK, Masterman CJ (2017). Income elasticities and global values of a statistical life. J
Benefit Cost Anal, 8(2): 226-50.
Smillieٌ WG (1947). The Money Value of a Man.
Am J Public Health Nations Health, 37(4): 469–
470.
Viscusi WK (2008). How to value a life. Journal of
Economics and Finance volume, 32(4): 311-23.
Petty W (1690). Political arithmetick, or a discourse concerning the extent and value of lands, people (and) buildings. 1st ed, Robert Clavel, London, pp.: 96-97.
Farr W (1876). Contribution to 39th Annual Report of the Registrar General of Births. Marriages, and Deaths for England and Wales.
Available
from:
https://www.nationalarchives.gov.uk/help-with-yourresearch/research-guides/birth-marriage-death-englandand-wales/
Fein R (1959). Economics of mental illness. Am J
Med Sci, 238(3): 394-395.
Selma J,Mushkin SJ, Collings FdA (1959). Economic costs of disease and injury: A review of
concepts. Public Health Reports, 74(9): 795-809.
Rice DP (1967). Estimating the cost of illness. Am
J Public Health Nations Health, 57(3): 424-40.
Weisbrod BA (1971). Costs and benefits of medical research: a case study of poliomyelitis. Journal of Political Economy, 79 (3):527-544.
Landefeld JS, Seskin EP (1982). The economic
value of life: linking theory to practice. Am J
Public Health, 72(6): 555-566.
Blank LT, Tarquin AJ (2008). Basics of engineering
economy. 1st ed. The McGraw-Hill Companies
Inc, Boston, pp.: 80-85.
Mishan EJ, Quah E (2007). Cost-beneﬁt analysis.
Routledge, New York, pp.: 194-198.
Tichopad A, Zigmond J (2013). Value of Life: As
Perceived by Physicians and the General Public. Value Health, 16(7): p. A477.
Acton JP (1973). Evaluating public programs to
save lives: the case of heart attacks. RAND
Corporation, Santa Monica. Available from:
https://www.rand.org/pubs/reports/R0950.h
tml
Niroomand N, Jenkins GP (2017). Estimating the
value of life and injury for pedestrians using a

389

Iran J Public Health, Vol. 50, No.2, Feb 2021, pp.384-390

17.

18.

19.
20.

21.

22.

23.
24.
25.

390

stated preference framework. J Safety Res,62:
81-87.
Ainy E, Soori H, Ganjali M, et al (2016). Cost estimation of road traffic injuries among Iranian
motorcyclists using the willingness to pay
method. Arch Trauma Res, 5(2):e23198.
Ainy E, Soori H, Ganjali M, Baghfalaki T (2017).
Deriving Fatal and Non - Fatal Road Traffic
Injury Cost by Willingness to Pay Method using Bayesian Analysis. Journal of Transportation
Engineering, 8(3): 657-69.
Douglass JB, Kenney GM, Miller TR (1990).
Which estimates of household production are
best? Journal of Forensic Economics, 4(1): 25-45.
Jorgenson DW, Pachon A (1983). The Accumulation of Human and Non-Human Capital.in:
The Determinants of National Saving and Wealth.
Eds, Modigliani et al. Palgrave Macmillan.
London, pp: 302-350.
Jorgenson DW, Fraumeni BM (1992). The output
of the education sector, in: Output measurement in
the service sectors. Eds, Griliches. University of
Chicago Press. Chicago, pp. 303-341.
O’Mahony M, Stevens P (2009). Output and
productivity growth in the education sector:
comparisons for the US and UK. Journal of
Productivity Analysis, 31(3): 177-194.
Wei H (2008). Measuring Human Capital Flows
for Australia. Australian Bureau of Statistics Working Paper, No. 1351.0.55.023, Canberra.
Brent RJ (2004). Cost-benefit analysis and health care
evaluations.1st ed. United Kindgom, pp.:273-275.
Abdoli G (2009). Estimating the Social Discount
Rate for Iran. Journal of Economic Research, 9
(34):135-156.

26. Shirdel R, Sadeghi H, Assari-Arani A, et al (2017).
Estimation of Social Discount Rate in Iran
with Using Social Time Preference Approach.
quarterly journal of Fiscal and Economic Policies,
5(18): 7-24.
27. Viscusi WK, Aldy JE (2003).The value of a statistical life: a critical review of market estimates
throughout the world. Journal of Risk and Uncertainty, 27(1): 5-76.
28. Sayer L (2005). Gender, time and inequality:
Trends in women's and men's paid work, unpaid work and free time. Social Forces, 84(1):
285-303.
29. Chapin CV (1913). The value of human life. Am J
Public Health, 3(2):101-105.
30. Gouveia N, FletcherT (2000). Time series analysis
of air pollution and mortality: effects by cause,
age and socioeconomic status. J Epidemiol
Community Health, 54(10): 750–755.
31. Lelieveld J, Haines A, Pozzer A (2018). Agedependent health risk from ambient air pollution: a modelling and data analysis of childhood mortality in middle-income and lowincome countries. The Lancet Planetary Health,
2(7):e292-e300.
32. Onieva-García MÁ, Martínez-Ruiz V, LardelliClaret P, et al (2016). Gender and age differences in components of traffic-related pedestrian death rates: exposure, risk of crash and fatality rate. Inj Epidemiol, 3(1):14.
33. Williams AF, Shabanova VI (2003). Responsibility
of drivers, by age and gender, for motorvehicle crash deaths. J Safety Res, 34(5): 527-31.

Available at:

http://ijph.tums.ac.ir

