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Foreword

Epidemiological studies suggesting a causal relationship between exposure to specific environmental pollutants and adverse health effects in children have flourished in recent years. Concern for children’s health risks from environmental pressures is reflected in the numerous examples of laws and regulations aimed at protecting children’s health.

However, there are very few studies which seek to “value” the benefits of reducing environment-related health risks. As a consequence, in the past in the past, most assessments of the economic efficiency of environmental policies have relied upon values of a statistical life (VSL) estimates which are derived from adult populations (e.g. through wage-risk studies). If members of society have different preferences for risk reductions for children relative to adults, then the use of such values could result in a misallocation of resources and policy efforts, perhaps with inadequate attention paid to the specific vulnerabilities of children.

In order to fill this gap, the OECD has co-ordinated a project in which leading researchers from the Fondazione Eni Enrico Mattei (FEEM), the Charles University Environment Centre (CUEC), and the University of East Anglia (UEA) have obtained estimates of the value of environment-related risk reductions for children (and adults).

The project involved a consortium of research teams in Italy, the United Kingdom and the Czech Republic. The Italian team was led by Anna Alberini, with contributions from Aline Chiabi and Stefania Tonin. In the United Kingdom, the research team was led by Graham Loomes and Ian Bateman, with contributions from Silvia Ferrini, Katie Bolt and Brett Day. Milan Ščasný was the project leader in the Czech Republic, with contributions from Markéta Braun Kohlová, Hana Škopkova, and Jan Melichar. Further inputs were provided by Ståle Navrud. Pascale Scapecchi, Nick Johnstone and Henrik Lindhjem were responsible for the drafting of this publication, based upon the technical reports provided by the research teams. Throughout the project the research teams benefited from an Advisory Group composed of leading experts and policymakers in the field. The project has also benefited from the oversight of the OECD’s Working Party on National Environmental Policies.

Analysis of the data indicates (qualified) support for evidence for a “child premium”. This highlights the need to take into account differences in social risk preferences for children and adults when designing environmental policies. This is likely to be most important in cases where the policy intervention particularly affects children due to nature/scope of policy (e.g. pesticides in school grounds) or because children are particularly vulnerable to this particular hazard (e.g. lead in drinking water). In such cases, child-specific values are likely to be particularly helpful in ensuring that resources and policy efforts are allocated efficiently.

The project has been financed by the European Commission Directorate-General for Research under the 6th Framework Programme, and the support is gratefully acknowledged.
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Executive Summary

Epidemiological studies suggesting a causal relationship between exposure to specific environmental pollutants and adverse health effects in children have flourished, particularly with respect to air pollution. Concern for children’s health risks from environmental pressures is reflected in the numerous examples of laws and regulations aimed at protecting children’s health.

Why do policymakers care about how members of society values mortality risk reductions for children?



	Firstly, there is some evidence that children are particularly vulnerable to some environmental hazards.

	Secondly, the health of children can be seen as a public good in some sense – with the good health of children having positive spillovers both for their parents and for society-at-large.

	And finally, while the interests of children are often defended by parents (and other caregivers) policymakers in OECD governments have always had a special role in protecting the interests of children.


However, in the past, most assessments of the economic efficiency of environmental policies have relied upon values of a statistical life (VSL) estimates which are derived from adult populations (e.g. through wage-risk studies). If members of society have different preferences for risk reductions for children relative to adults, then the use of such values could result in a misallocation of resources and policy efforts, perhaps with inadequate attention paid to the specific vulnerabilities of children.

Given the importance of the issues, the OECD held a workshop in September 2003 at which leading researchers in the field presented their work (OECD 2006). However, it was widely recognised by participants at the workshop that new research was desperately needed. In order to fill this gap the OECD co-ordinated a research project financed by the European Commission’s 6th Framework Programme, involving research teams in Italy, the United Kingdom, and the Czech Republic.

The objective of the project was to obtain estimates of the value of risk reductions that have the following three general characteristics:



	the risk is environmental in nature;

	it affects children; and

	it has a non-negligible probability of resulting in death.


Each of these characteristics poses specific challenges to the researcher. However, taken together, the challenge is that much greater. As such, over two years of survey development work was undertaken by the research teams, with a large number of focus group discussions, one-on-one interviews and pilot studies.

Based upon insights gained from this work, two innovative survey instruments were developed, with a total sample of almost 6 000 respondents in the three countries. The objective was to obtain VSL estimates both for children and (for purposes of comparison) adults. Moreover, the effects on the estimated VSL of a large number of risk characteristics (e.g. context, latency), demographic and economic factors (e.g. income, gender), and programme attributes (e.g. private measures vs. public programmes)

Analysis of the data indicates (qualified) support for evidence for a “child premium”, which is consistent with previous literature. In the case of a conjoint choice experiment, “child premium” is, however, modest at best, i.e. in Italy the VSL for an adult (EUR 4.0 million) is not statistically different from a child (EUR 4.6 million), whereas in the Czech Republic there is a 30% difference in VSL values (CZK 19.2 million and CZK 24.5 million). However, we come to a different conclusion if child and adult VSL are compared for different causes of death: while VSLs for cancers are not statistically different, the child VSL figures for the other causes of death are about 40% larger in Italy and almost 60% larger in the Czech Republic than the adult VSL figures.

In addition the implementation of a different survey instrument using the so-called “chaining approach” – found robust evidence of a “child premium” in VSL in the United Kingdom and the Czech Republic (122% and 64% respectively). Looking at direct trade-offs in risk reductions for children and adults also found strong evidence of a premium on the value attached to risk reductions for children, with values in the range of 50% to 100% greater.

These findings highlight the need to take into account differences in social risk preferences for children and adults when designing environmental policies. This is likely to be most important in cases where the policy intervention particularly affects children due to nature or scope of the policy (e.g. pesticides in school grounds) or because children are particularly vulnerable to this particular hazard (e.g. lead in drinking water). In such cases, child-specific values are likely to be particularly helpful in ensuring that resources and policy efforts are allocated efficiently.

However, it must be borne in mind that the estimated “adult” VSL obtained in the VERHI study is derived from a sample of parents only. As a consequence, the VSL for all adults (those above 18 years of age) could be different than that obtained in the study, resulting in a different estimated “premium” for child VSL.

In conclusion, the VERHI project has provided a large body of evidence on the conditions under which the VSL for children is likely to be most different from that for adults. For instance, it is clear that context matters, but it plays a different role in the case of children and adults. There is less variation across context for children than for adults. Conversely, private interventions and public programmes are valued differently, with some qualified evidence that there is a premium placed on the latter for children relative to adults. Exploring such issues in further work is important for efficient policymaking.




Introduction: The VERHI Project and its Goals

Epidemiological studies suggesting a causal relationship between exposure to specific environmental pollutants and adverse health effects in children have flourished, particularly with respect to air pollution.1 While the evidence is far from definitive, it is becoming increasingly clear that children are particularly vulnerable to certain kinds of environmental health risks. Concern for children’s health risks from environmental pressures is reflected in the numerous examples of laws and regulations aimed at protecting children’s health [see Scapecchi (2007) for an overview].2

The relationship between environment and children’s health has been the subject of increasing interest in recent years. From their daily behavioural patterns, adults and children are exposed neither to the same environmental risks, nor to the same level of risk. In addition, from a metabolic point of view, children are more receptive and more sensitive to pollution than adults, as their bodies are still developing. Thus, even though they are exposed to the same environmental risk and to a level a priori identical to that of adults, the body of a child can be more affected than that of an adult by this form of pollution. Recent epidemiological studies highlight the particular susceptibility of children to environmental pollution (Tamburlini, 2006).

Moreover, there is no reason to believe that the economic value of an equivalent health risk reduction for children and adults is necessarily the same. There is evidence that willingness to pay (WTP) for risk reductions within adult populations differ, and thus it is likely that there would also be differences between adults (in general) and children (in general), as well as within children as a group. While there are some studies that have valued risk reductions for children, few of these relate to the “environmental” context. In the absence of specific estimates for children, cost-benefit analysis (CBA) studies of environmental policies with implications for health have used a single estimate of the value of such health risk reductions for the entire population.

In the event that the value of risk reductions differs (and a single value is applied in the absence of evidence to the contrary), there could be a misallocation of resources and policy efforts in the economy. On the one hand, this may be reflected in terms of environmental priorities. For instance, if the value of a risk reduction for a child is greater than for an adult and a single value is applied, those environmental risks to which children are particularly vulnerable will be “under-regulated” relative to those risks to which adult populations are more vulnerable.

On the other hand, it may also be reflected in terms of the priority given to environmental concerns in general relative to other public policy objectives. Assuming once again that the value of a risk reduction for a child is greater than that for an adult, but a single value is applied and which is based upon an adult sample, the social benefits of environmental policies will be under-estimated and insufficient resources and policy efforts will be devoted toward reducing environmental health risks in general.

These considerations suggest that more empirical work is needed on the valuation of health benefits for children. To help fill this gap, a project on the valuation of environmental health risks to children was undertaken: the VERHI project (Valuation of Environment-related Health Impacts, with a particular focus on children). This involves leading researchers in the field of environmental and health valuation, who implemented innovative surveys in three OECD countries (Table 0.1).

Table 0.1. The VERHI Research Teams
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The VERHI project seeks to obtain estimates of the value of environment-related mortality risk reductions for children. To do so, the project was composed of two phases. The first phase consisted of taking stock of available epidemiological and economic research on children’s health and the environment. A workshop was organised to present recent work from leading experts in this area. Findings and discussions raised during that meeting are summarised in OECD (2006).

The main lessons learned from the workshop were that the valuation of children’s health differs in many important respects from the valuation of adults’ health, and this constitutes a real challenge for analysts, as well as for decision-makers. Methodological issues, such as the elicitation of children’s preferences, the choice of the valuation methodology and benefit measure, the discounting of benefits for children’s health, and the influence of parental altruism on estimates obtained are of primary importance when estimating the health benefits of environmental policies for children.

This initial publication served as a basis for the second phase of the project, which was more empirically-oriented. The objective of this second phase was to estimate the benefits of reducing environment-related mortality risks for both adults and children. A number of methodologies can be applied for the estimation of such values, including both revealed preference studies which examine behaviour in markets related in some way to the risk in question (e.g. wage-risk studies, hedonic property value studies, averting behaviour) and stated preference studies which seek to elicit values directly by positing hypothetical markets for the risk itself (e.g. contingent valuation, conjoint choice analysis methods).

Based upon an initial review undertaken as part of the project, it was decided that the flexibility associated with stated preference methods were more appropriate for this study. To this end, stated preference surveys have been implemented in three OECD countries (the Czech Republic, Italy and the UK). These surveys have been developed so as to obtain methodologically comparable values for adults and children for reductions in similar risks which can be used in CBA.

In the theoretical foundations of CBA, the benefits associated with a given policy intervention are defined as increases in human well-being (utility). From an economic perspective, the value of health impacts are ideally estimated as willingness to pay (WTP) for a given reduction in risk, or willingness to accept (WTA) a given increase in risk. Whether measured in terms of WTP or WTA, this should ideally include direct and indirect costs of illness such as medical costs and lost productivity, as well as intangible aspects, such as pain and suffering. Given the interest of the study in valuing policy interventions in the remainder of this chapter reference is made to WTP rather than WTA.3

However, it should be noted that some CBA use “cost of illness”, which is an “ex post” measure of health benefits from policy interventions, reflecting costs once an event (accident, sickness, etc.) has occurred. Since cost of illness studies do not include the value of “intangible” impacts such as pain and suffering, they will often under-estimate the benefits of policy interventions. As such, although both measures can be used in policy-making, the use of WTP values is recommended in part because of their broader coverage. If WTP figures for specific health endpoints are not available, cost of illness values should be used instead, because they generally provide a lower bound estimate of the true costs of a disease since they don’t include defensive expenditures, lost leisure time and pain and suffering, as well as any potential altruism benefits.

The overall objective of the VERHI project is to improve the evaluation of environmental policies – in particular, of policies which directly affect the health of children. To this end, the results of the VERHI project include estimates of the WTP for risk reductions which are specific to children. The focus of the project has been on the value of reductions in the risk of mortality, and thus the value of a statistical life (VSL).4 However, at least some of the methods applied have allowed for the estimation of WTP for risk reductions in morbidity, which could be thought to be “environmental”.

In addition, values have been obtained from adults, as well as children. Past research has shown that study design and implementation can have an effect on the values obtained, and as such in order to ensure a degree of comparability between the values obtained for children and adults directly within the study, similar surveys were implemented in the two cases. This will allow for the generation of estimates of the “marginal rate of substitution” between equivalent risk reductions for children and adults. This has policy relevance above and beyond the absolute level of the values estimated.

It is reasonable to assume that differences in the WTP for risk reductions for adult and child populations can be attributed in part to differences in age. However, age differences do not capture all the potential sources for differences in WTP between these populations. The distinctive role of children within the household, the relative importance of paternal altruism, and other factors (i.e. risk perceptions, degree of voluntariness of exposure and perceptions of dread) may well affect WTP for children, relative to adults in a manner which is distinct from simple differences in age.

The project has also used a variety of study designs in order to assess the relative importance of other factors which can have significant impacts on estimated WTP for both children and adults. For instance, it has been possible to examine the effects of context on estimated VSL, with values for respiratory diseases, cancer and accidents. This gives an indication of the value of risk reductions related to “environmental” exposures relative to other risks. Context may, of course, be more or less important for children than adults.

Thus, in addition to the focus on children, another key objective of the VERHI project is to derive values for environment-related health impacts. This is significant since the majority of studies undertaken relate to other contexts. For instance, of the 26 studies reviewed as part of the EPA’s Guidelines for Preparing Economic Analyses (2000), 21 were wage-risk studies. DG Environment at the European Commission uses an “anchor VSL” which has been derived from the transport context.

Since risk characteristics may be very different in the environmental context than in the transport context or the occupational health and safety context, transferring values without appropriate adjustment may be inappropriate. Mortality risks associated with environmental pressures are generally low, often latent, and frequently perceived as involuntary – and all of these factors can influence estimated values. Indeed a recent meta-analysis of stated preference studies finds that context has a significant impact on estimated VSL (Navrud and Lindhjem, 2010).

In summary, a significant challenge for the project has been the need to obtain estimates for risk reductions which have the following three general characteristics:



	they are environmental in nature;

	they affect children; and

	they have a non-negligible probability of resulting in death.


Each of these characteristics poses specific challenges to the researcher. However, taken together, the challenge is that much greater. Risks which have these three attributes may be relatively unfamiliar to respondents. Moreover, the baseline risks (and thus proposed risk reductions) for environmental mortality risks for children are exceedingly low. As is well-documented in the literature, such probabilities can be difficult to communicate to respondents, and the values obtained may be relatively insensitive to changes in risk reductions.

Efforts have been made in study design to address these challenges through extensive survey development work. Four different valuation methods were applied in different combinations in two distinct survey instruments. (See Box 0.1)

Given the discussion above, in addition to the project’s contribution to policy development and risk assessment, the VERHI project makes a significant contribution to improving methodological approaches for valuing children’s health. Since so few studies have been undertaken in this area, this is perhaps the most important contribution of the project. To this end, particularly extensive survey development work was undertaken. Insights from this work should be of value to the wider research community.5

Box 0.1. Characteristics of the Surveys Implemented

In each of the three countries involved in the project responses from a sample of parents was obtained. Data was obtained on risk preferences, with the objective of obtaining estimates of the value of a statistical life (VSL) for themselves and their children. In all cases approximately 1 000 parents were sampled.

In Italy and the Czech Republic a conjoint choice experiment (CCE) was implemented, in which there was variation across five different attributes: cause of death, whether the risk reduction is achieved through a public policy intervention or by private means; the extent (if any) of latency; the size of the risk reduction; and the cost of the public or private measure. This gives rich variation in the factors which may affect WTP for risk reductions. In the Czech Republic some additional questions were posed in which respondents were requested to “trade off” risk reductions for themselves and their children.

In the United Kingdom and the Czech Republic (a different sample from the CCE exercise) a questionnaire involving the “chaining” method was implemented. In this case, a contingent valuation exercise is applied in order to determine willingness-to-pay to avoid a non-fatal health condition. This is followed by a “standard gamble” question is applied in which two alternative treatments are proposed, one of which carries a risk of death. Combining the two responses, the VSL is obtained.


The report is structured as follows. Chapter 1 provides an introduction to the valuation of environmental health risks, along with an annex which reviews the economic and epidemiological evidence. Chapter 2 summarises the key methodological issues associated with the valuation of health risks for children. Chapter 3 gives an overview of the extensive survey development work undertaken. Chapter 4 presents the summary results and Chapter 5 concludes with a discussion of the policy implications of the project. AEA Technology Environment. (2005), CAFE CBA: Baseline Analysis 2000 to 2020. Brussels: Final Report to the European Commission DG Environment.

Notes

1
The results of a number of these studies are reviewed below.


2
See EPA (2008) for a review of recent measures in the US. In Europe, the Children’s Environment and Health Action Plan (CEHAPE) reports on measures undertaken with respect to ambient and indoor air quality, water and sanitation, physical and chemical risks, and accidents and injuries. http://ec.europa.eu/health/ph_determinants/environment/Pollution/CEHAPE_en.htm .


3
In theory WTP and WTA should be approximately equal. However, if the change in risk is important then there may be large differences due to the income effect. In addition, if the good in question cannot be substituted there may be differences between the two measures.


4
The “value of a statistical life” (VSL) is the aggregate value of reducing (usually small) mortality risks across a large number of people. The specific lives saved are not identifiable. It is also sometimes referred to as the “value of a prevented fatality” (VPF).


5
Reports arising out of the project are available at www.oecd.org/social/envhealth/verhi.
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Chapter 1

The Valuation of Environmental Health Risks

Environmental policy affects human health by reducing environmental risks that result in either premature mortality or non-fatal ill-health. People attach value to the reductions in health risk associated with environmental policies, and valuing such benefits can be undertaken using either revealed preference or stated preference methods. Depending on the nature of the environmental pressure and health impact, it has been found that health benefits can represent a majority of benefits of policy interventions. However, most such studies have been done using adult samples, and there is a need for similar estimates for children.



Introduction

Environmental policy affects human health by reducing environmental risks that result in premature mortality. Second, it may reduce the risk of acute non-fatal health impacts which are temporary in nature, or improve the health conditions of those living permanently with a disease or other health condition. These are known as morbidity benefits. Indeed, health-related benefits often dominate the benefits associated with the introduction of environmental policies.

A review (Pearce, Atkinson and Mourato 2006) of valuation studies undertaken in the European Union reveals that health benefits account for a minimum of one-third and a maximum of nearly 100% of overall benefits from pollution control.1 The US EPA’s (1997) assessment of the Clean Air Act (CAA found that the benefits of the Act (1970) and its amendments (1977) are dominated by health impacts. These can be as great as 99%, if effects on children’s IQ are included. A prospective analysis (EPA 1999) of the CAA Amendments of 1990 found that health benefits represented over 96% of total estimated benefits.2

An analysis (Holland et al. 2005) of the benefits associated with the Clean Air for Europe (CAFÉ) programme reached comparable conclusions. Positing a set of scenarios based upon potential policy developments, it was found that health...
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