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Background

·Prolonging people's life and their health are the most 

important effects underlying environmental lows.

·We know this because the public places a high value on such 

improvements.

·CBA of the CAA reveals that 75% of the benefits are due 

reduction in deaths and 15% are due to chronic health 

improvement. 



• Why is it so important to put a monetary value on 

morbidity and mortality?

• units are conceivable 

• monetary values are transferable from one application to 

another and in order to compare costs with benefits, it is 

necessary to convert benefits into monetary units. 

• For internalizing external effects with taxes, it is also 

obviously necessary to express these effects in monetary 

units.

Methodology



Significant benefit: The CAA in the USA
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This is what's behind the national numbers

Endpoint Pollutant Valuation (mean est.)

Mortality PM10 4,800,000 Per case

Chronic Bronchitis PM10 260,000 Per case

Chronic Asthma O3 25,000 Per case

Hospital Admissions

All Respiratory SO2, NO2, PM10,O3 6,900 Per case

All Cardiovascular SO2, NO2, CO, PM10,O3 9,500 Per case

Emergency Room Visits for Asthma PM10,O3 194 Per case

Respiratory Illness and Symptoms

Acute Bronchitis PM10 45 Per case

Asthma Attack or Moderate or Worse Asthma Day PM10,O3 32 Per case

Acute Respiratory Symptoms SO2, NO2, PM10,O3 18 Per case

Upper Respiratory Symptoms PM10 19 Per case

Lower Respiratory Symptoms PM10 12 Per case

Shortness of Breath, Chest Tightness, or Wheeze PM10, SO2 5.3 Per day

Work Loss Days PM10 83 Per day

Mild Restricted Activity Days PM10,O3 38 Per day



Change in national wealth due to life expectancy, 

human value and NR and environmental pollution 

(Becker and Kivun , 2011)



Cost of air pollution in Israel
(Becekr and Kivun, 2011)

Å 20,789 million ILS

Å 7.552 mill. people

ÅGDP per capita: 94,982 ILS.

Å Pollution per capita: 2,753 ILS.

Å 2.9% from the GDP
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Pollution Emission

Uptake by Environment

Uptake by Humans

Human Health Effects

Change to Social & Economic Benefit

Synergy among many sub-fields
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What can go wrong?

• Every step in the chain entails some degree of 
uncertainty and all together they can be 
significant.
– Pollution quantities

– Concentration levels

– Exposure of people

– Value of morbidity and especially mortality.

• But estimating costs is relatively easy so some 
bounds of significance can trace how robust 
the CBA is.



VALUING REDUCTIONS IN MORBIDITY 

Private WTP for a reduction in risk of illnessshould reflect: 

Value of lost work time 

Value of lost leisure time 

Value of medical expenditures to ameliorate illness 
Value of expenditures to avoid illness 

Cost of Illness = Value of lost +       Value of medical 

work time expenditures 



But this is not enough..

Direct Treatment cost

Indirect Cost of Illness

Willingness to pay



Value of Statistical Life ( VOSL) 

}Q: How can we ethically assign a dollar value to human 

life? 

} A: If we donõt, then the implied benefit of ANY project 

which saves lives, would be greater than its costs.

}More over, people themselves put an implied value on 

their lives (Driving, flying etc.,)  



Hedonic price function
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VSL in Israel
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Example of complexity with 
respect to the Haifa bay area

• Many symptoms

• Have risk of death

• E.g., cancer



Population, Life Expectancy, and Cancer 

cases in Israel and Haifa bay area ( 2016 )

Population

(000õ)

Life 

Expectancy

(Years)

New Diagnosed 

Cases of Cancer

(Probability in 

parentheses)

Death Due to 

Cancer  (per 100k)

Israel 6,690 8,547 78.9 27,187 (0.359%) 527

Haifa 

Region
1,053 (12%) 76.2 4,545 (0.394%) 549



What is the Excess Morbidity Rate in 

the Haifa region?

}Predicted: 3,759

}Actual: 4,774

} 1,015 more cases per year

Out of that:

55 new cases of lung cancer

39 new cases of bladder cancer



Life Expectancy With and Without 

Cancer

Without With Lost Years

Lung Cancer 15.8 2.0 13.8

Bladder Cancer 15.2 7.4 7.8

Source: National Cancer Institute ð2007 update



Survival Rate by Years After Diagnose (%)

Symptom  

Years
5 10 15 20

Lung 15 10.6 8.1 6.5

Conditional 

Rate
15 71 76 80

Bladder 82.1 76.2 70.3 67.9

Conditional 

Rate
82.1 92 92 96

Source: Brenner, H.  "Long-term survival rates of cancer patients achieved by the end of the 20th century:

a period analysis,"The Lancet, 360 (October 12, 2002), 1131-1135. 



Present Value of an Incident ðLung 

Cancer
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Present Value of an Incident ðBladder 

Cancer
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Cost of lung cancer is effected by mortality 
cases and way of putting a price on life

Life Saved 10 20 30 40

VOSL 52 104 156 208

VOLY 7.6 15.2 22.8 30.4

E (Cost of  

Treatment) 33.76 67.48 101.24 134.96

+ Cancer 

premium 36.8 73.84 110.64 147.48



Life Saved 6 8 10

VOSL 31.2 41.6 52

VOLY 4.4 8.8 13.2

E (Cost of  

Treatment) 4.46 5.95 7.43

+ Cancer 

premium 5.75 7.67 9.59

Cost of bladder cancer is effected by mortality 
cases and way of putting a price on life
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Alternative: Cost of different pollutants by use 
(Based on Becker and Kivun, 2016)

תעשייהתחבורהחשמלכללימזהם

950בנזן 

5,320בוטדיאן

1940פורמאלדהיד

1,686,000עופרת 

NMVOC10500

CO2110-דו תחמוצת הפחמן 

-----CO-----1,119-חד תחמוצת הפחמן 

4554621,61780,97834043נוקסים

44,37237,32647,89547,895סוקסים

PM2.511971274736156,428127972

PM1044,80953,277101,63182,781

Cost per ton (ILS) based on benefit transfer



Air pollution economic cost in the 

Haifa bay area ða concentration POV

}Mutual work done with:

}Dr. Keren Agai-Shay (Bar-IlanUniversity)

}Dr. Yossi Arell (Tel-Hai College)



van der Kamp, J., & Bachmann, T. M. (2015). Health-related external cost assessment in Europe: methodological developments from 
ExternE to the 2013 Clean Air Policy Package. Environmental science & technology, 49(5), 2929-2938.



Meta - Analysis

}Balti et al, 2014

}Janghorbaniet al, 2014

}Park and Wang 2014

}Wang et al, 2014

}Ezeet al. 2015



Summery 

}Air pollution is the most important environmental issue!

}It is also the most complicated issue to be analyzed

}We are facing a trade-off between the big picture and the 

important but small details analysis.

}The golden rule should be the compromise between the 

two in order to get a simplified (but not too simplified) 

picture for making educated decisions.
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