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Structured Abstract  
 
Background and aim. It is beyond question how the Gross Domestic Product  and the other National 
Income and Product Accounts (NIPA) have been groundbreaking in the economic studies, 
nevertheless they are often targets of criticism as a result of their failure in including non-market 
activities in their estimates.  
Since the beginning of the last century the technophysio evolution has enabled a fivefold increase of 
the average retirement period, an increase of seven times of individuals who lives to retire and a 
fourfold increase of the leisure time of those who are still in the labor force. 
Methods. The present paper compare the works of two researcher, Fogel RW and Nordhaus WD 
who believed that health improvements have influenced economic growth in the past and it will 
affect our lives in the future.. 
Results. First, we explained the “technophisyo” evolution from the nineteenth century until now 
using the concepts researched by R.W. Fogel and other scholars. Then, we reported the estimates of 
health income. We also evaluated the economic impact of Mediterranean Diet . 
Conclusions. The correct approach would be to reconsider the role of health care. If it is true that 
social productivity has been influenced by health income as much as by other types of income then 
the idea of an inefficient health care system would become at least unwise. Moreover, health is not 
only hospitals and physicians, it goes from pollution abatement to antismoking campaign, from 
safer highways to drugs eradication and again from dietary education to physical activities.  
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Background. 
 It is beyond question how the Gross Domestic Product (GDP) and the other National 
Income and Product Accounts (NIPA) have been groundbreaking in the economic studies of the last 
century, nevertheless they are often targets of criticism as a result of their failure in including non-
market activities in their estimates. Countless activities are indeed excluded from these accounts, 
ranging from volunteering work and inequalities of income to even whether certain economic 
indicators are positive or negative. Similarly national resources, leisure time, health improvements 
and the environment are left out (Fogel 2004, Mattioli et al 2017, Kawai 2017, Ding 2017). During 
the last decades many efforts have been made to improve the way these indexes are created to better 
evaluate such non-market sectors. However almost no attempt has been made to include in these 
accounts the major improvements human health is experiencing (Nordhaus 2002). In 1890 getting 
through the pension was really rare, almost every worker at that time was somehow still part of the 
labor force in the event of his death. Nowadays half of those people in the labor force is able to 
retire before the age of fifty relying on adequate sources of income. Since the beginning of the last 
century the technophysio evolution has enabled a five-fold increase of the average retirement 
period, an increase of seven times of the portion of individuals who lives to retire and a four-fold 
increase of the leisure time of those who are still in the labor force (Fogel 2011). 
Aim.  
 
Methods 
 
We analyzed the extension of life expectancy and the we calculated the average daily workload in 
terms of hours with respect of discretionary hours, which are the hours of the day remained after 
excluding the ones devoted to sleep and physiological needs. Discretionary hours were divided in 
“earnwork hours” dedicated to primary paid work and “volwork hours” including activities done 
voluntarily even if occasionally paid.  
Then we analyzed the Nordhaus’ analysis that focuses on estimating the real value of health status 
improvements weighted by appropriate prices.  
 The production-based model of income quantification proposed by J. R. Hicks defined 
income as “the maximum amount which can be spent during a period if there is to be an expectation 
of maintaining intact the capital value of prospective returns[...]; it equals Consumption plus Capital 
accumulation.” [Nordhaus 2002] The Hicksian model is adopted as a standard in national income 
accounts worldwide, where consumption and investment are bound to the market. These measures 
neglect whether the health of the population is good and it is almost impossible to extract any 
welfare implication from them.  
 The utility-based model, created by Irving Fisher, defines income as the level of 
consumption that would give the equivalent level of utility in dissimilar situations. [Nordhaus 2002] 
When life duration is not changing income becomes the equivalent consumption of current assets 
and current and future technologies.  
 
 
 
 
Results 
 
According to Fogel studies (Fogel 2004, Fogel 2002) we, first, analyzed the extension of life 
expectancy in different Countries. As shown in Table 1 the increase of life expectancy is strongly 
related to industrialization. In Italy the life expectancy increased from 69.12 year in the 1960 to 
83.49 years in 2015 according to data from the “Osservatorio della Salute” an Italian registry on 
health and disease [http://www.osservatoriosullasalute.it/osservasalute/rapporto-osservasalute-
2016] 
Table 1  
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The extension of life expectancy in different Countries [modified from Fogel, 2004.The Escape 
from Hunger and Premature Death, 1700-2100: Europe, America, and the Third [1]) 
 
 
Years 1725 1750 1800 1900 1950 1990 2050? 2100? 
UK 32 37 36 48 69 76   
France  26 33 46 67 77   
U.S.A. 50 51 56 48 68 76 (87) (98) 
Egypt     42 60   
India    27 39 59   
Japan     61 79   
 
 
 Table 2 shows how the average daily workload in terms of hours has diminished for males 
in the US during the last hundred years by illustrating the increase of discretionary hours.  
 
 
 
Years 1880 1995 2030 
    
Lifetime discretionary hours 225,900 298,000 319,900 
Lifetime earnwork hours 182,100 122,400 74,900 
 
Table 2 legend 
Distribution of Lifetime discretionary hours 
(modified from Robert William Fogel, 2002. The Fourth Great Awakening and the Future of 
Egalitarianism. Edition. University Of Chicago Press) 
 
 
Table 3 show the future division of the average day, indicating that by 2040 more than half of our 
discretionary time will be devoted to leisure activities. 
 
 
AVG. hours per day 1880 1995 2040 
Sleep 8 8 8 
Meals and essential hygiene 2 2 2 
Chores 2 2 2 
Travel to and from work 1 1 0.5 
Work 8.5 4.7 3.8 
Illness 0.7 0.5 0.5 
Residual for leisure activities 1.8 5.8 7.2 
 
 
Table 3 legend. 
Distribution of activity time  (modified from Robert William Fogel, 2002. The Fourth Great 
Awakening and the Future of Egalitarianism. Edition. University Of Chicago Press) 
 
Then we evaluated the Model proposed by Nordhaus. In his research Nordhaus settles $3.0 million 
per fatality prevented, a value that he derives from the vast scientific literature about the topic. 
[Norhaus 2002] 
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Then calculated the increment to sustainable consumption of an additional life-year, (LY). 
Calculating e $3.0 million to the value of a life-year ranging from $1,828 per LY at a discount rate 
equals to zero to $6,757 per LY at a 3% discount rate.  These estimates concern labor market 
decisions of working men at age 40. The present value consequently yields a value that ranges 
among $75,000 and $162,000 at zero discount rate and three percent discount rate respectively.  
To sum up established national income report are determined by consumptions of goods and 
services but they do not care about the quality or the length of life of the population. Nordhaus 
proposes an alternative view where income is corrected by mortality and morbidity and wondering 
how much consumption a person would trade for better health conditions.  
 
 
 
Discussion  
 
By looking at data from table 2 and table 3 a question certainly arises: why is this so that many 
people are willing to give up on work which would allow them to buy more goods? The answer lies 
partly on the remarkable technological advancement that had occurred during the past century. We 
are in fact able to work less than our ancestors did to afford the basic necessities we need in our 
daily life, such as shelter, food and clothing and we are so wealthy that we can buy goods that were 
once considered luxurious goods. We are reaching the saturation of consumption of needs and 
commodities. A survey held in 1995 further confirm this hypothesis as 48% of American male 
“earnworkers” had either cut back on working hours, turned down a promotion, diminished their 
commitment to the job, lessened basic expectations, or moved to a more pacific neighborhood 
during the preceding 5 years. [Marks 1995] 
 Up to thirty years ago companies were skeptical about nontraditional work contracts. Today they 
see them with more indulgence as they understand that allowing more freedom and spare time to 
employee benefit both the workers as well as the company which enjoys less space expenditures, 
lower absenteeism and more labor turnover. This is ideal to improve productivity and employees 
morale. (Kawai 2017) 
Moreover a greater attention is given to health and the relationship between Health and food.  The 
impact of geography and climate on macroeconomics has been described (Xi 2011, Arrow 2013 
Nordhaus 2006) however little information are available on the impact of local diet (i.e. 
Mediterranean diet) on macroeconomics. It is well demonstrated that Mediterranean diet is 
associated with reduced mortality for cardiovascular disease and cancer (Mattioli 2017, Farinetti 
2017), A recent paper evaluated the impact of Mediterranean Diet on environment and 
sustainability. The MedD resulted to produce a lower environmental impact than the current food 
consumption of the Italian population. They concluded that the monthly expenditure of the MD was 
slightly higher in the overall budget compared to the current expenditure allocated to food by the 
Italian population. Moreover, Germani and coworker found that there was a substantial difference 
in the distribution of budget according to the different food groups.( Germani 2014, Mattioli 2013) 
 
  
 Another relevant observation involves the nine-fold increase of health care spending. 
Notwithstanding historical trends the most relevant column to study to better foresee our future is 
the last one where long-term income elasticities are listed for each category. While the elasticities 
of basic necessities are low, the elasticity of leisure, education and health care are greater than 1, 
confirming the tendency of the new growing sectors of the market. According to these numbers it is 
very likely that consumption of health care will be of about 21% in 2040. This is not necessarily a 
bad news and this trend should not be contrasted. The ease at which we are able to provide for our 
basic necessities will release the resources needed to supply proper health services. 
 Including health status into economic accounts may be perceived as an unconventional way 
to embody noneconomic and sociological measures that might alter the statistics. Nothing could be 



 6 

further from the truth since health care expenditures are already counted in national income indexes 
and they account for a large part of the US GDP. The real challenge consists in calculating the value 
of the output of the health care sector and implementing it correctly to these economic measures. At 
present the accounts just include the number of physician visits, the total hospital days and so rather 
than the delivery of service or the improving of health status. Needless to say, actual innovations in 
products, new drugs, vaccinations, microsurgery, exercise and anti-smoking campaign are entirely 
omitted in the count. The likelihood that these economic accounts are underestimating the 
contribution provided by health improvements is very high, for this reason William D. Nordhaus 
has undertaken the effort to amend to this mismeasurement.  [Xi 2011, Nordhaus 2002] 
 Nordhaus’ model aims at measuring the gains derived from improved life expectancy in a 
simple life-cycle model in which he assumes that an individual will evaluate whether to prefer 
“health or wealth” basing his decision on a utility function that evaluate consumption and the 
probability of survival. This decision will account for “a change in welfare equal to the number of 
years of life times the goods value of life for a uniform change in mortality rates at every age. The 
major obstacle for him was to determine the correct health “prices”. At last Nordhaus chose the 
most common approach in valuing risk of the “willingness to pay” based on labor market studies 
which examine the risk-wage tradeoff. Nordhaus highlights the fact that the tradeoff examined is a 
“current risk-current income” choice between current occupational hazards and current wages. 
From these tradeoffs (which involve comparing income per year against mortality risk per year) we 
derive an implicit dollar cost per unit mortality risk.” 

The next and final question Nordhaus tries to answer is how expenses on health improvements 
relate to actual increase in health income. First he noticed that during the 1980-1990 period increase 
in non-health consumption and health income has gone hand in hand. Supposing that half of the per 
capita of increased expenditures, or $600, was life-extending this would be a good investment for 
the increase in health income of between $2,300 and $3,100 per capita over the 1980-90 period.” 
(Nordhaus 2002) 
 At a first glance the value of an improved life-expectancy almost matches the value of 
growth in health unrelated consumption. In fact health income probably had a major impact at the 
beginning of the last century and increasingly less after 1950. Keeping in mind that innovations in 
health related sectors include new drugs, polio vaccine, new interventions, better sanitation, driving 
safety and others, which contributed to an increase in life-expectancy of 8 years (from 68 to 76 
y.o.), while non-health technological progress means air travel, television, internet access, et cetera, 
what would a reasonable individual choose if obliged. “To live under 1948 health conditions and 
1998 non-health living standards or 1998 health conditions and 1948 non-health living standards?”.  
 Certainly many issues are still at stake and it will be hard to resolve them, for example it is 
not feasible yet to attribute growth in health income to specific investments, or understanding if 
health income increases come from advancement in knowledge and scientific research like 
antibiotics, DNA discovery or investment in resources and infrastructures. What these new ideas 
about health income should provide for is a modern way of administering health policy without 
being caught in the general concept that health care system is wasteful and a threat to national 
competitiveness. As the CPI for medical goods has grown of about 60% in the last decades the 
wrong solutions, as controlling spending and reducing services, were implemented to face this 
increasing demand.   
 
Conclusions 
Nothing has been more remarkable than the extension of life expectancy, which has increased by 
about 30 years since 1900 in England, France, and the US. This increase has been alike in such 
countries as India, China, and Japan. Among the nations of the Third World, this rate has increased 
nearly twice as fast as among the nations in the Organization for Economic Cooperation and 
Development (OECD).  
The correct approach would be to reconsider the role of health care. If it is true that social 
productivity has been influenced by health income as much as by other types of income then the 
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idea of an inefficient health care system would become at least unwise. Moreover, health is not only 
hospitals and physicians, it goes from pollution abatement to antismoking campaign, from safer 
highways to drugs eradication and again from dietary education to physical activities. Even when 
resources are misallocated, wasted or lost in bureaucracy loopholes it is undeniable how health 
improvements in the U.S. have brought “prodigious increases in economic welfare” and will 
continue to do that as long as we will keep on working for this end. 
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