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INTARESE & HEIMTSA
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www.heimtsa.eu
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Januari 25, Brussels (preceding 2nd Int. Conference on Risk Assessment)
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Integrated Environmental Health Impact Assessment
● A means of assessing:

– health-related problems deriving from the environment, and

– health-related impacts of policies that affect the environment, 
in ways that take account of the complexities, interdependencies and 
uncertainties of the real world. 

● Purpose: to make diagnostic, prognostic and summative assessments, in order to 
guide and inform policy. 

● Capable of 

– attributing impacts to both their proximal and distal causes, and 

– providing aggregative assessments of health impacts, 
in a form that allows comparisons between different policy choices, and with 
other impacts (e.g. on the environment, economy). 

● Conducted in a way that enables relevant stakeholders to be involved in the 
assessment process, to ensure that their interests are taken into account and 
that they will accept the validity and outcomes of the assessment.

diagram Tony McMicheal, 1999 
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Systemic risks

Complex risks to human health and the environment, embedded 
within wider context of social, economic and financial risks and 

opportunities (OECD 2002, Klinke and Renn 2006)
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Implications for assessment

● Complexity

– Long chains of causality

– Many-to-many relationships

● Open systems

– Poorly defined boundaries

– Contextualised – including living/social environments

● Scale-transcendent

– Local – regional – inter-regional - global

– Acute – chronic – lifelong – intergenerational
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The relevance of context
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Key characteristics

● Policy oriented

– Starts from policies and assesses how these translate into health 
effects

● Full-chain approach

– Links remote/distal sources to health effects

● Multi-factorial

– Considers multiple sources, agents, pathways, effects

● Health as well-being

– Includes beneficial as well as adverse health effects

● Environment writ-large

– Living/working (indoor) and social as well as ambient 
environment

● Aggregative

– Provides overall metrics of impact (including monetary/social 
value)
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framework
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The conceptual framework: mark 3
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The conceptual framework: mark 2
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NRC Understanding risk 1996
● Getting the science right

● Getting the right science

● Getting the right participation

● Getting the participation right

● Developing accurate, balanced, and informative synthesis

IRGC Risk Governance Framework
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Different concerns

● Rachel Carson, Silent Spring

● C:\Documents and Settings\lebrete\Desktop\rachel carson.avi

● The scientists rebuttal

● C:\Documents and Settings\lebrete\Desktop\DDT dark ages.avi
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Risk indicators used by different stakeholders

Science Public

Policy
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Research perspective
Ambient PM has an independent effect on health

Sources

ConsequencesExposures

Electricity

Traffic
Industry

Households

Diesel

Bio-aerosol

PM2.5

PM10

BS

PAH

Carbonaceous

pH

Ultrafines

Transient

metals

Symptoms

Pulmonary

function

Mortality

Cough

Wheeze

FVC

FEV1

PEF

CVD

Resp. dis.

Policy perspective

A strong ,effective, efficient and coherent policy

reduces the public health impact if ambient PM

Sources
ConsequencesExposures

Traffic Industry

Households

PM2.5 PM10
BS

Symptoms Mortality

PAH

Ultrafines

Pulmonary

function

Cough

WheezeElectricityDiesel
Carbonaceous

pHTransient

metals FVC

FEV1

PEF CVD

Resp. dis.

Bio-aerosol



Integrated assessment of health risk from environmental 
stressors | 18 November 2010

19

Risk typologies:
● Risk ladder based on degree costs, controversy & uncertainty

– Step 4: Potentialy serious risks with high uncertainty and/or 
ambiguïty (process, discours)

– Step 3: Complex problems with divers risk dimensions (MCA)

– Step 2: Average complexity, and uncertainty, but high costs & 
high stakes (CEA, CBA) 

– Step 1: Simple problems, little complexity and uncertainty

(after Ortwin Renn)

● Or classification suggested by Gobble (Clark University)

› hidden risks – unstudied or insufficient thought 

› surprises (SARS, Mexican flue, Q-fever)

› fresh controversies (fuel additives, genomics)

› persistent controversies (noise, fine particles)

http://images.google.nl/imgres?imgurl=http://pasture.ecn.purdue.edu/~agsafety/IRSHC/Coloring/ladder.gif&imgrefurl=http://pasture.ecn.purdue.edu/~agsafety/IRSHC/Coloring/&h=690&w=560&sz=10&tbnid=aqHnsXZ1nkNmJM:&tbnh=137&tbnw=111&hl=nl&start=4&prev=/images%3Fq%3DLadder%26svnum%3D10%26hl%3Dnl%26lr%3D%26sa%3DN
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Q-fever?
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Q-fever?
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What do we know? EMF

● Consistent pattern that children 
living close to overhead electric 
powerlines have a higher 
chance to develop childhood 
leukemia than children who 
don't live close-by

● Causal agent and mechanism 
are largely unknown

● Magnetic field strength is a 
factor of concern

http://nl.wikipedia.org/wiki/Afbeelding:Hoogspanningsmast_bij_Groningen.jpg
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Is there a problem with EMF 
from power lines? If so, how bad is it?

● There is no conclusive evidence for a causal relation 
between EMF and disease at levels in the environment

● Given the uncertainty: NIMBY

● EU reference level of 100 microtesla not exceeded in NL

● In NL 23,000 houses above 0.4 microtesla

● Maximum Tolerable Risk (10-6) exceeded in NL
● In NL 0.5 extra childhood leukaemia cases, 0.15 – 0.25
● In NL there is double the leukaemia risk for children within 0.4 

microtesla area
● In NL 10-30 DALY’s
● Monetary burden 0.15, 2.5 and 15 bill. €, resp. or, 18, 126, 665 k€

per avoided house (depending on efficacy)
● Occasional disquiet about leukemia clusters

http://nl.wikipedia.org/wiki/Afbeelding:Hoogspanningsmast_bij_Groningen.jpg
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What ethical decision framework?

● There is no evidence for a causal relation between EMF and 
disease  

● Given the uncertainty : NIMBY

● EU reference level of 100 microtesla not exceeded in NL

● In NL 23,000 houses above 0.4 microtesla

● Maximum Tolerable Risk (10-6) exceeded in NL
● In NL 0.5 extra childhood leukaemia cases, 0.15 – 0.25
● In NL there is double the leukaemia risk for children within 

0.4 microtesla area 
● In NL 10-30 DALY’s
● Monetary burden 0.15, 2.5 and 15 bill. €, resp. or, 18, 126, 

665 k€ per avoided house (depending on efficacy) 
● Occasional disquiet about leukemia clusters

Virtual-certainty-required

Precautionary principle

Equity/social justice

Public health/utilitarian

Utilitarian

Rights-based

Rights-based

Equity/social justice
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Linking environmental data to 
health data is challenging

Picture from report “Uncertain safety” (2009)

of the Dutch Scientific Council for Government Policy
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Uncertainty

Ex Defense Minister Donald Rumsfeld, Febuary 2002

● “…. there are things we know we know. We also know there are 
known unknowns; that is to say we know there are some things we 
do not know. But there are also unknown unknowns -- the ones we 
don't know we don't know." 

● There is now an elaborate taxonomy to structure and describe 
(qualitatively/quantitatively) uncertainty

e.g. www.nusap.net
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Paradigms about uncertainty
● Uncertainty as a deficiency

– temporary

– can be reduced with more research and complex models

– tools: quantification, Monte Carlo, Bayesian belief networks

● Uncertainty due to lack of consensus

– comparative independent evidence evaluation

– focus on robust findings

– tools:scientific consensus; multidisciplinaire expert panels

● Uncertainty as a fact of life

– intrinsic to complex problems

– results of knowledge production

– not all uncertainty is quantifiable

– open attitude toward problem frames, indeterminacy, ignorance, 
assumptions, value loadings

– “Working deliberatively within imperfections”

– tools: Knowledge Quality Assessment
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A practical problem:

Protecting a strategic 
fresh-water resource

5 scientific consultants 

addressed same 

question:

“which parts of this area 

are most vulnerable to 

nitrate pollution and 

need to be protected?”

(Refsgaard, Van der Sluijs et al, 

2006)
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How to act upon such uncertainty?

● Bayesian approach: 5 priors. Average and update likelihood of each 
grid-cell being red with data (but oooops, there is no data and we 
need decisions now)

● IPCC approach: Lock the 5 consultants up in a room and don’t 
release them before they have consensus

● Nihilist approach: Dump the science and decide on an other basis

● Precautionary robustness approach: protect all grid-cells

● Academic bureaucrat approach: Weigh by citation index (or H-
index) of consultant.

● Select the consultant that you trust most

● Real life approach: Select the consultant that best fits your policy 
agenda

● Post normal: explore the relevance of our ignorance: working 
deliberatively within imperfections 
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Nature and location of
uncertainty

Uncertainty characterizations Categories

Location: the location at which the
uncertainty manifests itself in the
assessment

Context : The definitions and boundaries of the assessment within the context
of the underlying policy question

Model structure: Structure and form of the relationships between model
variables that describe the system

Parameters: Constants in functions that define relationships in environmental
health impact assessment models (relative risks, severity weights)

Input data: Input data sets (concentrations, demographic data, prevalence,
incidence)

Nature: the underlying cause of the
uncertainty

Epistemic: resulting from incomplete knowledge

Ontic Process variability, resulting from natural and societal
variability in the system

Normative uncertainty, resulting from a plurality of socio-
ethico-normative considerations within a society

Range: a quantitative estimate of the
uncertainty

Statistical (range + chance) : specified probabilities and specified outcomes

Scenario (range + “what if”) : specified outcomes, unspecified probabilities

Recognized ignorance: unknown outcomes, unknown probabilities – uncertainties are present, but no useful estimate
can be given

Methodological unreliability: Methodological quality of all different elements of the assessment; a qualitative judgment
of the assessment process which can based on e.g. its theoretical foundation, empirical basis, reproducibility and
acceptance within the peer community

Value diversity: Potential value-ladenness of assumptions which inevitably involve – to some degree – arbitrary
judgements by the analysts.
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Who is the expert and what role does (s)he take?

● Wildavsky: Speaking truth to power

● Weiss: Scientific uncertainty and science-based precaution

● Pielke: The honest broker: making sense of science in policy and 
politics
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Scientific uncertainty and science-based precaution
Weiss 2003

● The “scientific absolutist”

● The “technological optimist”

● The “environmental centrist”

● The “cautious environmentalist”

● The “environmental absolutist”

No (precautionary) intervention until 
the danger is scientifically proven

Take no action until it is proven that it 
will cause no harm

Action perspectives and preferred interventions depend on 

uncertainty AND position of scientist/expert
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Weiss 2003/2006 evidence scale
Courtesy Jeroen van der Sluijs

● 10. Virtually certain

● 9. Beyond a reasonable doubt

● 8. Clear and Convincing Evidence

● 7. Clear Showing

● 6. Substantial and credible evidence

● 5. Preponderance of the Evidence

● 4. Clear indication

● 3. Probable cause: reasonable grounds for belief

● 2. Reasonable, articulable grounds for suspicion

● 1. No reasonable grounds for suspicion

● 0. Insufficient even to support a hunch or conjecture 
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Profiles (ideal-

typical) according 

to Weiss 2003:

1. Environmental 

absolutist

2. Cautious 

environmentalist

3. Environmental 

centrist

4. Technological 

optimist

5. Scientific 

absolutist

Even where experts agree about the level of evidence, they differ in insight about 

which level of intervention is warranted.

Level of 

Evidence

Courtesy Jeroen van der Sluijs
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Pielke 2007: The honest broker

Ideal-typical attitudes:

● Pure scientist – focuses on facts / no interaction with policymakers

● Science arbiter – answers factual questions from decision maker

● Issue advocate – reduces the scope of choices by promoting one 
solution

● Honest broker – expands/clarifies the scope of choice to decision 
maker
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Pielkes’ roles and uncertainty
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In conclusion
● For many risk problems you don’t 

need integrated assessments

● Uncertainty, complexity and 
ambuity of risk problems matter

● Uncertainty is a fact of life

● Role of experts in dealing with 
uncertain risk problems matter
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Is IEHIA the Holy Grail?


