Sunstein on Benefit-Cost Analysis and Risk

The Arithmetic of Arsenic

The objective is to illustrate the difficulties and uncertainties of applying benefit-cost analysis to the regulation of arsenic in drinking water.  The controversy over this issue followed the Bush’s Administration suspension of the EPA regulation of drinking water.

Sustein’s principal conclusion is that sometimes the best that can be done is to specify an exceedingly wide “benefits range,” one that does not do a great deal to discipline judgment.  The arsenic controversy offers seven general lessons.

1. At times the promise of Cost-Benefit Analysis (CBA) is false.  Science and economics do not always produce bottom lines that can be mechanically applied by regulatory agencies.

2. With respect to health benefits, plausible assumptions lead to very different results.  The annual lives saved may be as low as 5 and as high as 112 and the annual benefits maybe as low as $10 million or 1.2 billion.  It is critical to pay special attention to the dose-response curve on which direct information is typically absent.

3. A clever lawyer, on either side, might mount apparently reasonable challenges to any EPA decisions about whether and how to regulate arsenic in drinking water.

4. In the light of the scientific and economic complexities courts should play a deferential role in overseeing CBA at the agency level.

5. The false precision of CBA should not be taken as a fundamental attack on the method itself, at least if CBA is understood as a way of compiling relevant information.  In the arsenic case CBA cannot determine the outcome.  Nevertheless, the assessment is indispensable to inform the inquiry.  Without this analysis agencies are making a stab in the dark.  At the very least the data helps show why the decision to regulate arsenic is genially difficult and why, and where, reasonable people might differ.

6. The Safe Drinking Water Act (SDWA) has been amended to require cost-benefit balancing.  At the same time the legislation remains rigid and does not allow regulation where it would do most good.  Also, EPA is forbidden to allow trading programs.

7. It would be valuable to assemble information on the distributional impact of regulations.  Are the benefits of some regulations enjoyed disproportionately by people who are poor?

Arsenic and the Public

In April 2001 the Bush Administration suspended Clinton’s regulation of arsenic in drinking water, calling for further study.

Recall that ordinary people are “intuitive toxicologists” and that people rely on the “affect heuristic” through which their judgment about risks and quality are affected by rapid, even automatic responses.  The problem in the intuition toxicologists and the crudeness of the affect heuristic strongly supports the use of CBA to aid in the decision making process.

Statutory Background

EPA is asked to set maximum contaminant levels, goals MCLG.  This maybe zero as may contaminants cannot he shown to have safe thresholds.  Second EPA is told to specify a maximum contaminant level (MCL), which is dose for the maximum containment level goal as is feasible.  Third EPA is required to do a CBA or a risk assessment in setting MCL.

Arsenic and the Federal Government

Arsenic is commonly found in nature and as a result of soil and rock erosion it is released into water.  For years EPA has had in place an Arsenic regulation calling for a MCL of 50 micrograms per liter.

Studies in Chile, Argentina, and above all Taiwan find that exposure levels of 300-600 micrograms cause significant increases of various cancers and other adverse effects.

In 1996 Congress directed EPA to propose a new standard for arsenic.  In it’s 1999 report EPA indicated that in 81 of 88 Utah towns no relationship was found between bladder and lung cancer risks after exposures of 14 to 166 micrograms.  But more recent studies in Finland and Taiwan linked increased risks of bladder cancer and hardening of the arteries to arsenic consumption as low as 0.1 to 50 micrograms per liter.  Sunstein states that it would not have been shocking for EPA to find that the evidence is too inconclusive to support a new rule.  Nevertheless, EPA concluded the Taiwan studies examining large doses provided the best evidence.  EPA used linear extrapolations to obtain cancer risks at exposure risks below 50 micrograms.

Critics argue that Taiwanese cooking and health practices put them at greater risk than Americans as demonstrated by the absence of a single report of U.S. arsenic-induces cancer.  The Taiwanese population is poorer, suffering from a number of dietary and nutritional deficiencies, including a higher intake of arsenic from food and a deficiency in a number of elements and vitamins, all of which can reduce the toxicity of arsenic.

Nevertheless, EPA considered standards of 3, 10, and 20 micrograms and settled on a level of 10.

	COSTS
	MEAN ANNUAL
	COST OF REGULATION PER HOUSEHOLD
	IN 1999 DOLLARS

	System Size
	3 Micrograms
	10 Micrograms
	20 Micrograms

	Less than 100
	317
	326
	351

	1000 – 3300
	64
	58
	54

	10,000 – 50,000
	38
	32
	29

	100,000 – 1,000,000
	25
	20
	19

	More than 1,000,000
	7
	1
	.15

	All categories
	$41
	$32
	$24

	Total cost
	$720 million
	$200 million
	$70 million


The total cost for a 5 microgram standard is $440 million.

One analysis suggests that 87 percent of the people who would have to pay for water technology would pay less than $30 not trivial but not a huge expenditure.

1. EPA assumed the dose-relation curves to be linear.

Annual total bladder and lung cancers. Cases avoided

	Arsenic Level
	Reduced Mortality
	Reduced Morbidity
	Total Cancer Cases Avoided

	3
	32 - 74
	25 – 64
	57 – 138

	5
	29 - 53
	22 – 47
	51 – 100

	10
	21 - 30
	16 – 26
	37 – 56

	20
	10 - 11
	8.5 – 8.8
	19 - 20


Lives and Health – Not Quantifiable

The relevant effects include several kinds of cancers, skin, kidney, liver, prostate and a variety of other health effects, pulmonary, cardiovascular, neurological and so on.

Converting Quantities into Dollars

EPA uses a value of statistical life equal to 6.1.  For nonfatal cancers EPA uses a figure of $607,000.  This came from shoppers’ response to hypothetical questions.  How much they would be willing to pay for to reduce the statistical risks of chronic bronchitis.

The total quantified benefits for the 10 micrograms is between 140 and 198 million with costs estimated at 200 million.  Once non-quantified benefits are included costs would be justified.  The cost per cancer case avoided was $13.2 million range produced by 3 microgram standard. While the cost per cancer case avoided 4 million for 10 micrograms standard.

Peer Review

Two analysts of AEI-Brooking sharply disputed the EPA conclusions.  They took the EPA cost estimate of $200 million as given.  But they attempted to qualify the non-quantifiable benefits by multiplying EPA estimates of death by 2.  Our reasoning is that including non-quantifiable deaths by 1 to 4.  By taking the mid-point 2 and multiplying by 28 deaths gives them 56 deaths.

They then divide the chosen number of 56 by 5 and arrive at an estimate of 11 deaths to reflect their judgment that the risk of arsenic is not linearly related to arsenic concentration.  They argue, contrary to most recent evidence, that the body can metabolize arsenic at low levels, rendering it nontoxic.  To translate this amount of dollars, they adjust the $6.1 million figure downward.  They emphasize that cancer follows exposure to arsenic not immediately but after a latency period of 10 to 40 years.  They use a 7% discount rate in the theory that future benefits should be discounted just as future costs.  As a result of the adjustment the value of a statistical life falls to between 1 and 2 million.  So their best guess of benefits is 23 million a year a fraction of the cost of $200 million.  So no plausible version of the arsenic proposal beyond the 50 micrograms proposal is justified.  In fact, the authors go further.  They invoke evidence that richer is safer.  People who are unemployed and have lower income are in worse health and live shorter lives.  Taking this as a starting point some writers conclude that an expenditure of $15 million will create one statistical death.  If this is true, then a regulation carrying a net cost of $190 million on balance results in a loss of ten lives.

The Dose-Response Curves

1. Supralinearity  - For this case the death rate greater than it is linear.

2. Linearity – Generally assumed for genotoxic carcinogens that work directly in DNA to produce mutations leading to cancer.  A recent paper suggest arsenic might be genotoxic after all.

3. Sublineartiy – Sigmoidial in shape assumed for substances that are non-genotoxic.

4. Thresholds – Applies for basal cell carcinoma and exposure to sun.

5. U-Shaped – What is up shot.  The high end comes from linear curve, which is 28; the low-end is 6, obtained by dividing 28, by the arbitrary number 5.

Non-Quantified Benefits

Multiplying by 2 is arbitrary.  To multiply by 4 is just as reasonable so total could be 112.

Problems in Taiwan

1. Wells within each village had varying arsenic levels.  The data is noisy.

Arsenic in the Workplace

One problem with estimates for the value of life is the sheer range of estimates of the value of statistical life which range from 0.7 million to 16.3 million with a central tendency at around 6.1.

Income growth

6.1 becomes 6.7

Distinctive Risk

Special dread of cancer especially if it is involuntary. One study suggests that the value of avoiding such a death is four times the value of avoiding an instantaneous work place fatality or $26.8 million.

One More Wealth Effect

The 6.1 obtained in workplace and the general population is richer than workers by about 23%.  So estimate for cancer could be as high as 33 million or as low as 1.1.

Nonfatal Cancers

Estimates range $607,000 to $3.6 million.

Life-Years As Opposed to Lives

Because of long latency period the average age victims of arsenic induced cancer might be quite old, on average over 65.  Are the lives of people this old worth 6.1 million?

Discounting

A cancer death thirty years from now is clearly not as bad as a cancer tomorrow, length of latency.

Lessons

Does this all suggest that CBA is unhelpful?  The ultimate decision is political or based on values.  C-B analysis cannot resolve ultimate judgment but inform.  When we see the uncertainties are in better position to make judgment.

Policy Analysis

When we do not know what to do what bout precautionary principles.  Reasonable doubt should be resolved in protection, safety and the environment.

But regulation itself causes risks.  Genetic modification may save many lives or result in the loss of large number with smaller probability.  Consider if some households have to pay $300 a year more.

But a regulation that depends on cost-benefits balancing should not be accepted on the grounds that every family would pay little.

Arsenic targeting

1. Certain communities

2. Tap water filter

