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Introduction 

•  Air pollution should not be a forgotten problem!  From 
the latest WHO estimates: around 7 million deaths 
from air pollution in 2012, mainly from heart disease 
and strokes, and many million more cases of illness. 

•  These 7 million deaths are one in eight of total global 
deaths, exceeding all but one of the identified risk 
factors in the global death toll.  The relative weight of 
air pollution in epidemiology is not in doubt. 
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Introduction 

•  But what is the relative weight of air pollution in 
economics as distinct from epidemiology?  How does 
it compare not so much to other health risks but to the 
competing claims of other things in economic life? 

•  More generally: what is the economic cost to society 
of ill-health from preventable diseases?  Is it reducible 
to medical expenditures?  But what then of deaths … 
for which medical expenditures are nil? 
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Introduction 

•  Economics provides another answer, one which is 
grounded in its established first principles, and which 
shows the true economic cost of air pollution to be 
very large: in the trillions, not billions or millions. 

•  An answer developed in my 2014 OECD study, The 
Cost of Air Pollution, and further developed in my 
current work for WHO (the study of air pollution in the 
WHO European Region to be published in 2015). 
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Introduction (continued) 

•  Structure of today’s presentation is roughly in line with 
the OECD study: defining the economic cost of health 
impacts; reviewing the evidence and recalculating the 
cost of the health impacts of air pollution; rethinking 
how best to mitigate these impacts. 

 
•  But the focus here is on the theoretical argument on 

“valuing life and health” in Chapter 1, with a summary 
of the evidence and cost calculations in Chapter 2 and 
then a new statement of the argument on mitigation. 
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Defining the economic cost of health impacts 

•  What precisely do we mean by the “cost” of a mortality 
or morbidity – the “value” of a life saved or of health 
restored?  For economists, the answer is not, as is all 
too frequently supposed, a sum of money. 
   

•  My point of departure here – a la Quensay and Smith 
(and all their successors: from Ricardo to Marx, and 
from Walras to Arrow) – is an explicit rejection of 
chryso-hedonism: value is to be found not in money 
but in what lies behind “the monetary veil”. 

6 



 	

Defining economic cost (continued) 

•  In standard economic theory, “value”, aka “utility”, 
refers to the valuations that individuals place on the 
things they desire – incl. consumption, leisure, health 
and life – and which they are obliged to trade-off at the 
margin. “Cost” is a measure of their loss. 

•  The economist’s task is to aggregate these individual 
valuations at their marginal rates of substitution. Thus, 
money is not the thing being measured but only the 
imperfect instrument by which to measure it. 
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Defining economic cost (continued) 

•  Following Jacques Drèze, economics today 
possesses a standard method for calculating the cost 
of mortality – that is, for calculating the loss of the 
valued object, life – at the level of society as a whole. 

   
•  This centres on the “value of statistical life” (VSL), or 

the marginal rate of substitution between consumption 
and a reduction in the risk of dying, as derived from 
aggregating individuals’ “willingness to pay” (WTP). 
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Defining economic cost (continued) 

•  A simple logic. Each individual has an expected utility 
function, EU, relating the utility of consumption over a 
given period, U(y), and the risk of dying in that period, r, 
of the form: EU(y, r) = (1 – r) U(y) 

•  The WTP to maintain the same expected utility in the 
event of a reduction in risk from r to r’ is the solution to 
the equation: EU(y – WTP, r’) = EU(y, r) 

•  VSL is thus the marginal rate of substitution between 
these valued objects, consumption and the reduction 
in the risk of dying, such that: VSL = 𝛿WTP/𝛿r 
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Defining economic cost (continued) 

•  A simple search. “[A] survey finds an average WTP of 
USD 30 for a reduction in the annual risk of dying from 
air pollution from 3 in 100 000 to 2 in 100 000. This 
means that each individual is willing to pay USD 30 to 
have this 1 in 100 000 reduction in risk. In this 
example, for every 100 000 people, one death would 
be prevented with this risk reduction. Summing the 
individual WTP values of USD 30 over 100 000 people 
gives the VSL value – USD 3 million in this case.” 
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Defining economic cost (continued) 

•  A simple result. The economic cost of the impact 
being studied – in the present case, the cost of 
mortalities from air pollution – becomes the VSL value 
multiplied by the number of premature deaths. 

•  And the economic benefit of a mitigating action – for 
example, those identified in the EU’s Thematic 
Strategy on Air Pollution (TSAP) – becomes the same 
VSL value multiplied by the number of lives saved.   
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Defining economic cost (continued) 

•  In contrast to mortalities, morbidities entail a plurality 
of endpoints – from the relatively trivial to the very 
severe – and impose a plural loss of utility – not only 
in health but also in consumption and leisure – and on 
a plurality of agents … all of which greatly complicates 
the task of eliciting and aggregating valuations. 

•  There is not as yet an agreed standard method – and 
agreed values – for calculating the cost of morbidities. 
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Defining economic cost (continued) 

•  Hence, the proposed OECD research programme to 
develop an agreed standard method, covering 
“resource costs” (medical and non-medical), 
“opportunity costs” (lost income and lost leisure), 
“disutility costs” (as given by individual WTP values). 

 
•  In lieu of an agreed method and values, an indicative 

estimate, drawn from a reading of the best studies 
available (US EPA, 2011, Holland, 2012,  Holland, 
2014): an addition of 10% to the cost of mortalities.  
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Reviewing the evidence on, and recalculating the cost of, 
the health impacts of air pollution 

•  My point of departure: the new evidence-base assembled 
through the GBD 2010 project, published in The Lancet 
from late 2012: a global death toll from ambient PM 
pollution for 2010 that is almost three times as much as 
the equivalent figure for 2008 in WHO’s 2011 estimate. 

 
•  Not the result of “worse pollution” but the result of “better 

knowledge” – more advanced monitoring technology to 
measure pollutant emissions and ambient concentrations, 
more comprehensive methodology to analyse the data. 
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Reviewing the evidence/recalculating the cost (continued) 

•  As at 2010, “ambient air pollution” (AAP) – i.e., “ambient 
particulate matter pollution” + “ambient ozone pollution” – 
imposed a global death toll of ≈ 3.4 million, an increase of 
≈ 135,000, or ≈ 4%, compared to 2005, and comprising: 

 
•  a net reduction of ≈ 20,000, or ≈ 4%, for the OECD-34;  

an increase of ≈ 20,000 in the non-OECD world ex-China 
and India; an increase of ≈ 135,000 in China and India. 
China’s toll of ≈ 1.3 million was a ≈ 5% increase from 
2005, India’s toll of ≈ 0.7 million a ≈ 12% increase. 
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Reviewing the evidence/recalculating the cost (continued) 

•  My point of departure: the OECD (2012) meta-analysis of 
VSL studies – 1095 values from 92 published studies – 
leading to the recommended base value of USD 3 million 
for the OECD world in year 2005 in 2005 USD. 

  
•  And a simple formula to translate this into values for 

selected countries (accounting for income differences) 
and in the selected year (accounting for income growth): 
VSL C2010 = VSL OECD2005  x (Y C2005/Y OECD2005)β  x (1 + %∆P + %∆Y)β 
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Reviewing the evidence/recalculating the cost (continued) 

•  Applying the OECD 2014 formula for VSLs to the data 
assembled in GBD 2010 (the country data sets 
accessible at IHME), the economic cost of deaths from 
AAP for OECD-34 in 2010 (≈ 478,000 deaths) becomes: 
≈ USD 1.571 trillion. 

  
•  Applying the provisional indicative estimate of ≈ 10% to 

account for the cost of morbidities, the economic cost of 
health impacts from AAP for OECD-34 in 2010 becomes: 
≈ USD 1.728 trillion. 
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Reviewing the evidence/recalculating the cost (continued) 

•  Remarkably, there is very little documented evidence on 
the sectoral sources of air pollution’s impacts and costs – 
in deaths and dollars – as distinct from the sources of air 
pollutant emissions. 

•  But the key role of road transport is not in doubt. From the 
limited evidence available, there is good reason to 
suppose that, in the EU, road transport’s share of deaths 
from AAP, and of the related economic costs, is ≈ 50%. 
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Reviewing the evidence/recalculating the cost (continued) 

•  As argued in OECD (2014), there is also reason to 
suppose that road transport’s share in AAP-related 
deaths and costs across the OECD group of countries, 
though in each OECD country, is, likewise, ≈ 50%. 

•  Elsewhere, in the emerging economies of the non-OECD 
world, road transport’s share is likely to be less, 
sometimes considerably less – though it is likely to be on 
an increasing trajectory in most of the rest of the world. 
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Mitigating the health impacts of air pollution 
 

•  The evidence tabled above – for the OECD countries 
alone, a death toll from AAP of ≈ 478,000, an economic 
cost of ≈ USD 1.7 trillion – is, ipso facto, a statement of 
the case for action to mitigate these impacts.  

 
•  And yet: there is a need for reflection as well as action. 

The “bad news” from improved knowledge shows there is 
much to be done. But there is also “good news” here: the 
reduction in deaths esp. in the European countries of the 
OECD. How can we learn from it, how can we build on it? 
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Mitigating the impacts (continued) 
 

•  In the presence of externalities such as air pollution, the 
corrective action advised in standard economic theory 
may be summed as “pricing + investment + regulation”. 

  
•  Tax the polluting product so as to align its price with the 

marginal cost imposed by its use; invest to meet the 
demand that follows from the corrected schedule of 
prices; maintain regulations that pass a cost-benefit test 
… whilst anticipating the correction to prices to drive 
polluting products out of the market over time.  
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Mitigating the impacts (continued) 
 

•  And pricing externalities works well when it is applied. (Cf. 
the original Central London congestion charge which 
sharply reduced vehicle kilometres driven and thereby 
reduced congestion, fuel consumption and air pollution.) 

 
•  But such corrections have been too localised, too little, 

too late. Esp. in the key transport sector, where the result 
today is a radical under-pricing of road use relative to the 
costs it imposes and relative to its potential substitutes.  
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Mitigating the impacts (continued) 
 

•  Moreover, one of the “corrections” aimed at combating 
CO2 emissions has worsened the problem of air pollution: 
the tax differential in favour of diesel has driven a shift to 
more polluting diesel vehicles within the vehicles market. 

 
•  The evidence suggests the need for careful, long-term 

work to prepare the requisite model of corrected prices 
and then to implement it, whilst acting more speedily to 
undo changes that have gone in the wrong direction. 

 
 

23 



 	

Mitigating the impacts (continued) 
 

•  The evidence on investment is slightly more encouraging. 
Investment is not fully geared to demand at uncorrected 
prices – e.g., in new road construction – partly because of 
governments’ use of “shadow prices” and partly because 
of private actors anticipating future corrections. 

 
•  So, governments here could play a helpful role in 

developing and extending guidance on the use of such 
“shadow prices” in relevant investment decisions. 

 
 

24 



 	

Mitigating the impacts (continued) 
 

•  The evidence on regulation is the most encouraging. For 
regulation has succeeded, in the US and in the EU, in 
reducing air pollution and its toll. (Cf. the relative progress 
of countries with relatively stricter vehicle standards.) 

•  The immediate priority therefore, especially here in 
Europe, is to maintain and strengthen regulatory controls 
on air pollution, refining these as and when required. 
Thus, chronologically, “regulation + investment + pricing”. 
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