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Outline

An example of application of benefit-cost analysis (BCA) 
to industrial safety

– illustrates that the cost of safety may be « too » high
compared to expected benefits

Some common issues raised by the application of BCA 
to safety decisions

– illustrate some implications and limits of BCA, as an 
introduction to the discussion forum
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Application of BCA to a « Plan de Prévention 
des Risques Technologiques (PPRT) »

Ex post analysis of a safety decision imposed by a local 
regulator on an industrial site in France

See the study of Meunier (2007), developed in 
collaboration with Eric Marsden (FonCSI) and with
Nicolas Treich (LERNA -TSE)

Computation of the implicit value-of-a-statistical-life
(VSL) of the industrial safety decision imposed by the
local regulator
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The Industrial Site
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The Risks

Three potential risks:

Vapour cloud explosion (VCE)

Jet fire

Boiling liquid expanding vapour explosion (BLEVE)

Dense urban area around the site:

420 people between 0 and 360 m

6 700 people between 360 and 900 m

24 500 people between 900 and 1 600 m
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The Four Different Scenarios
Scenario 0: situation in the fall 2006 – Reference scenario

Scenario 1 (« Firm »): project initiallly proposed by the industrial firm

Removal of a tank

Removal of wagons

Reduction of stored quantities

Scenario 2 (« DRIRE »): measures required by the local regulator (i.e., the DRIRE)

Burying of 2 tanks

Reduction of stored quantities

Scenario 3 (« Shutdown »): Shutdown of the industrial site
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Scenarios’ Consequences Accounted

The study accounts for:

Avoided statistical injuries and avoided statistical fatalities due to the
risk reduction

Avoided material damages (on the site and off the site)

Investment costs

In case of shutdown:
Extra cost due to the firm’s supply needs

Indirect costs (induced unemployment, environmental costs)
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Benefits: Reduction of Physical Risks

Example based on a specific accident (BLEVE)

0

22.10-5

163.10-5

238.10-5

Statistical fatalities Statistical injuriesProbability of
accident

00Scenario 3

99.10-510-6Scenario 2

686.10-510-6Scenario 1

907.10-510-5Scenario 0

Each scenario reduces the probability and the zonal effects of the accident

Computations are based from risk studies (i.e.,  « études de danger »)



Values Used for Estimations
Monetary-equivalent values : 

VSL= 2.5 M€ (DG Environnement of European Commission, 2000)

Avoided statistical injuries (€300,000) due to an industrial accident (Health and Safety Executive, 2000)

Avoided statistical severe injuries (€225,000) and other injuries (€33,000) for road accidents (Boiteux, 2001) 

On-site material damages : value of industrial equipments estimated at 25 M€

Off-site aterial damages:

Use of MEDD (2007)’s guidelines for the estimation of damages on residents’ houses  

House estimated at €150,000 and appartment at €120,000 (« Particulier à Particulier »), Window at €5,500

Scenario 3 : 

Site shutdown would entail an increase by 475,000 Km/year of road transportation

Accidentology related to dangerous substances transportation (BARPI)

Environmental cost estimated at €0.6/Km (Boiteux, 2001)
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The Costs

Scenario 1 (Firm): Investment cost of 1,5 M€

Scenario 2 (DRIRE): Investment cost of 10 M€

Scenario 3 (Shutdown):

Extra cost due the firm’s supply needs: 2,46 M€

Induced unemployment: 1,2 M€

Environmental cost: 2 850 € (yearly)
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Results- Yearly Benefits and Costs in €

1 206 628864 818129 723Total Costs

2 850Environmental cost

1 100 000 (supply needs
extra cost)

864 818129 723Investments

103 778Unemployment

-1 207 770-853 944-118 742Yearly Net Benefits

COSTS

- 1 14210 87410 981Total Benefits

4 000

1 087

675

992

950

1 017

Material damages:

On-site

Off-site

- 5 0602 8172 744Avoided injuries

-1 1696 3906 270Avoided fatalities

BENEFITS

Scenario 3

« SHUTDOWN »

Scenario 2

« DRIRE »

Scenario 1

« FIRM »
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Conclusions of the BCA

The scenario 3 (Shutdown) would entail an increase in risk for the residents. 
Scenarios 1 (Firm) et 2 (DRIRE) would roughly lead to the same level of risk
reduction.

The scenario 2 is significantly more costly than the scenario 1.

The scenario 1 (Firm) has an implied social cost of 50 M€ per avoided
statistical fatality

The scenario 2 (DRIRE) has an implied social cost of 332 M€ per avoided
statistical fatality

The study therefore suggests that the safety decision imposed by the DRIRE to the
industrial firm was not socially efficient. 
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Follow Up Study?

FonSCI and TSE offer a funding for an applied PhD thesis
(thèse CIFRE)

Potential topic: « BCA and Industrial Safety »

3-year contract, €2 000/month

Contact: Eric Marsden - eric.marsden@icsi-eu.org
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Summing up - What BCA is Not

BCA is a NOT a decision rule – it is a tool that may help the
decision-making process (transparency, accountability, 
dialogue)

BCA is NOT technocratic – it is based on 
citizens/consumers’ welfare (using individual « willingness
to pay » or VSL data)

The VSL is NOT the value to save his or her own life – it
considers anonymous victims within a population, and
small risks changes
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Some Difficult Issues with BCA

How to account for..

.. the long run? 

.. scientific uncertainty?

.. citizens’ subjective perception of risks? 

.. the distribution of benefits and costs?

.. citizens’ response to the regulation?
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The Long Run

How to compare benefits and costs occuring at different dates?

Depends on citizens’ preferences for their own future, and for 
future generations – Which degree of altruism? 

Difficult, not to say impossible, to obtain sound information 
about citizens’ preferences for future generations based on 
individual choice data

Debates around discount rates – See, e.g., the Stern Review
(2007) on the economics of climate change
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Scientific Uncertainty

Imperfect knowledge of costs and benefits

Scientific uncertainty – cf. precautionary principle

BCA should not give an illusion of precision

Quantification of uncertainties, sensitivity analyses and
probability distributions (e.g., Monte Carlo simulations), 
option values and ambiguity aversion

See tomorrow’s forum on uncertainty
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Citizens’ Subjective Perception of Risks

Heterogeneous risk perceptions in the society –
Differences between experts and citizens’ perceptions

Should public policy reflect « objective » or « subjective »
risks?

Paternalism vs. Populism. Many scholars have suggested
that realworld risk policies are heavily paternalistic

Paternalism is a loaded word in economics. Inconsistent 
with consumers’ sovereignty
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The Distribution of Benefits and Costs

Winners and losers

By summing up (unweighted) monetary-equivalent
benefits and costs, BCA does not account for distribution 
effects across the population

Efficiency vs. Equity? - US law requires to complement
BCA with information about distributional effects

The implementation of an « appropriate » taxation system
would lead to a situation with only winners
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Citizens’ Response to the Regulation?

Most often, citizens react to the regulation (e.g., drive 
faster when seatbelts are imposed)

Countervailing effect: public safety efficiency may partially
crowds out citizens’ protection efforts

Price effects: regulation is often costly for the firm which in 
turn may increase prices – substitution effects

Risk-risk tradeoffs
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Concluding Words

It is recognised that the quantitative evaluation of risk policies is not well
developped in France compared to some other countries. 

But this is changing, in particular due to the European Commission pressure 
to develop more quantitative analysis on risk policies.

BCA is the standard economic method for quantitative evaluation of risk
policies. It may lead to more transparency, it may help organize dialogue 
among stakeholders, and reduce lobbying pressures.

BCA gives the possibility to a person exterior to the analysis to openly
challenge the assumptions of the analysis, and thus its results.

Yet, BCA methodology still needs to be improved, and complemented by 
other risk management approaches.
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ANNEX
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Risk Policy Context

Benefit-Cost Analysis (BCA) is less used in Europe than in the
US  - However, more frequently used in some sectors
(transport), and for some risks (flood)

Not uniformly used across Europe - usually more in the UK and
nordic countries than in southern Europe (including France)

Several public reports in France have stressed the need to 
develop socio-economic evaluation

Kourilsky et Viney (1999, rapport au Premier Ministre) ; Matheu (2002, 
Commissariat Général du Plan) ; Martinand (2003, rapport au Conseil
Economique et Social)
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European Context

Nice Treaty (2001) - art. 174(3) – requires assessing « the potential benefits and costs
of action and lack of action »

European Commission – Communication on the precautionary principle (2000) 

Proportionality principle – general law principle of the European Commission

Pfizer Animal Health S.A. v. Council, Case T-13/99, 2002 WL 31337 (European Court of First Instance, Sept. 11, 
2002), 410-411: "The Court considers that a cost/benefit analysis is a particular expression of the principle of 
proportionality in cases involving risk management"

Public policy evaluation programs like « Better Regulation » and «Good Regulatory
Governance »

Development of Impact Assessment studies

Specific european programs: REACH, ExternE..
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Variation in 
Better Regulation 
measures across 
the EU member 
states.

(Source: European 
Commission, 
“Communication 
on Better 
Regulation for 
Growth and Jobs in 
the EU,”
COM(2005)97, 
16/03/2005, p.17.)
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Wage Differential Studies

Author(s) Year Implicit VSL Country
US $ Million (2000 prices)

Thaler-Rosen 1975     $1.7-$1.9 US

Viscusi 1978-79 $5.5-$15.2 US

Dillingham 1977 $3.2-$6.8 US

Marin et al. 1982                  $4.2 UK

Moore-Viscusi 1988 $3.2-$6.8 US

Berger-Gabriel 1991 $8.6-$10.9 US

Gegax et al. 1991 $2.7 US

Cousineau et al.                      1992 $2.2-$6.8     Canada

Leigh 1995 $8.1-$16.8 US

Baranzini et al. 2001 $6.3-$8.6                       Switz.

Kim 1993 $0.8 India

Liu et al. 1997 $0.2-$0.9          Taiwan

Source: Viscusi (2000), Viscusi and Aldy (2003, reports 30 VSL studies)
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Road Safety Studies

Source: Andersson and Treich (2007)
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Some Ex Post Analyses of Public Programs
Programs (Agency) Estimated cost per avoided death – US $ Million ($1990)

Underground construction (OSHA)                     0.1

Trihalomethane drinking water standards (EPA) 0.2

Crane suspended personnel platform (OSHA) 0.7

Children’s sleepwear flammability ban (CPSC) 0.8

Low altitude windshear equipment (FAA) 1.3

Hazard communication (OSHA) 1.6

Arsenic/copper smelter (EPA) 2.7

Grain dust explosion prevention standards (OSHA-S) 2.8

Radionuclides/uranium mines (EPA) 3.4

Ethylene dibromide drinking water standard (EPA) 5.7

Abestos occupational exposure limit (OSHA-S) 8.3

Ethylene oxide (OSHA) 20.5

Uranium mill tailings (EPA) 31.7

Abestos ban (EPA) 110.7

Diethylstillbestrol cattlefeed ban (FDA) 124.8

Hazardous waste land disposal ban (EPA) 4,190.4

Source: Viscusi (1998), Sunstein (2001)
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Consensus de Copenhague
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US OMB: Report to Congress


