Chapter 13 
Outline responses to Discussion Questions

1. Is the loss of a species of plant or animal necessarily of economic concern? Is this true for every species that currently exists? Do we now suffer as a consequence of earlier extinctions? 

Simon and Wildavsky (1993) answer no, no given a 'yes' at the first question, and no. The problem with the first 'no' is that it is based on considering only direct inputs to production (natural resources) and consumption (amenity services), ignores the role of biodiversity in ecosystem function and the provision of life support services, and ignores the role of genetic diversity in forming the basis for future evolution. As regards their second 'no', Simon and Wildavsky argue that while there may be some species for which extinction would damage human interests, this cannot be true for all species. Ecologists would actually concede that from the perspective of ecosystem function,  there may be some 'redundant' species. The problem is that it is not known which they are, in which case they argue for a presumption that human actions causing any species to go extinct should be avoided. At the same time, it is likely that many of the non-redundant, or keystone, species are neither direct inputs to production nor of much interest to individuals as consumers of 'nature', which means that willingness to pay tests would not offer them much protection. As regards the third question, Simon and Wildavsky argue that there have been many instances of species extinction which have resulted in no real damage to human interests, and none where the damage was significant and long lasting. Of course, even if true, this offers no guarantee that future extinctions will not damage human interests.

2. How could the value of an environmental performance bond be set?

The point here is to raise the question of whether conventional valuation methods, contingent valuation especially, can be considered adequate or appropriate for mapping an EPA impact assessment into an initial estimate of the required size of a monetary bond. This is a question that does not yet appear to have received any attention in the literature. 

3. Should the safe minimum standard approach be applied to setting standards for environment pollution? If so, how could it be done?

It can be argued that it should for cases where impacts are uncertain but potentially serious, and would imply zero levels in such cases. The problem then is deciding whether the social cost entailed is acceptable or not, thus reframing the valuation question as it normally arises in pollution standard setting. The issues arising do not appear to have been explored in the literature. A first cut might be to ask about willingness to pay an equal share of an estimate of the total cost. The social acceptability of the total cost would appear to be well suited to deliberative procedures.

6. Answers to Problems

1. Consider an individual for whom Y is initially  £100 and U(Y) = Ya, offered a bet on the toss of a fair coin at a price of £5.  For each of the payouts A and B, calculate the expected value of the Y outcome, the individual's expected utility, certainty equivalent and cost of risk bearing, for a taking the values 0.9, 0.95, 0.99. 0.999 and 1.0. In situation A, the individual gets £15 if he or she calls the way the coin falls correctly, and nothing if he or she gets it wrong. In B, the payout on a correct call is £10. Note that A is actuarially a very good bet, while B is actuarially fair, and identify the circumstances in which the individual would take the bet. Note also that from Equation 13.4 the certainty equivalent is expected utility raised to the power 1/a.

For A, Y1 is 95 and Y2 is 110. For B, Y1 is 95 and Y2 is 105. For both A and B p1 = p2 = 0.5.

For A, the expected value is (0.5 x 95) + (0.5 x 110) = 102.5 for all a. For a = 0.9, expected utility in situation A is (0.5 x 950.9) + (0.5 x 1100.9) = 64.4981. For a = 0.9, so that 1/a = 1.1111, the certainty equivalent in situation A is 64.49811.1111 = 102.4678. Then in situation A for a = 0.9, CORB is 102.5 - 102.4725 = 0.0275.

Proceeding in the same way for various values of a in situations A and B gives:

A

	a
	0.9
	0.95
	0.99
	0.999
	1

	1/a
	1.1111
	1.0526
	1.0101
	1.0010
	1

	Expected Value
	102.5
	102.5
	102.5
	102.5
	102.5

	Expected Utility
	64.4981
	81.3078
	97.8600
	102.0263
	102.5

	Certainty Equivalent
	102.4725
	102.4863
	102.4973
	102.4997
	102.5

	CORB
	0.0275
	0.0137
	0.0027
	0.0003
	0.0000


B

	a
	0.9
	0.95
	0.99
	0.999
	1

	1/a
	1.1111
	1.0526
	1.0101
	1.0010
	1

	Expected Value
	100
	100
	100
	100
	100

	Expected Utility
	63.0886
	79.4281
	95.4981
	99.5404
	100

	Certainty Equivalent
	99.9875
	99.9937
	99.9987
	99.9998
	100

	CORB
	0.0125
	0.0063
	0.0013
	0.0001
	0.0000


2. In Figure 13.4 with MNB1 = 10 - (A1/2) and MNB2 = 20 - (A2/2) known with certainty, find the levels of A1 and A2 (a) if there is no irreversibility, (b) if irreversibility applies but is ignored in decision making, and (c) if irreversibility is taken into account. Hence calculate the cost of ignoring irreversibility. Suppose now that there is imperfect knowledge of the future, and a risk neutral decision maker aware of and taking into account irreversibility assigns equal probabilities to the mutually exclusive future states where MNB2 = 10 - (A2/2) and MNB2 = 20 - (A2/2). What will be the selected levels for A1 and A2?

Using the notation and analysis from Appendix 13.1, for the certain situation:

MNB1 = α - βA1 = 10 - 0.5A1
MNB2 = kα - βA2 = 20 - 0.5A2 where k = 2

a) From equations 13.36, A1 = 20 and A= = 40.

b) If irreversibility is the case, but is ignored A2 = A1 = 20.

c) From equation 13.39, A1 = A2 = 
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The cost of ignoring irreversibility is

edhi - 
[image: image2.wmf]abc

= edgi + hdg - 
[image: image3.wmf]abc



        = edgi + 
[image: image4.wmf]abc

 - 
[image: image5.wmf]abc


which by equation 13.49 is

edhi - 
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where α = 10, β = 0.5 and k = 2 gives the cost of ignoring irreversibility as 50.

Using the notation of Appendix 13.2, α = 10, p = q = 0.5, k = 2 and β =0.5 for the imperfect knowledge case. Substituting these values in equation 13.56 yields A1 = A2 = 25.

3. The construction of a hydroelectric plant in a wilderness valley is under consideration. It is known that the valley contains an insect species found nowhere else, and the project includes relocating the insects. It is not known whether they can be successfully located. The pay-off matrix is





 State of nature




F

U


P

+70

-20

Decision


A

+20

+20

where F and U stand for favourable and unfavourable, P is the decision to go ahead with the hydroelectric plant, A is the decision to proceed instead with a coal fired plant, and the cell entries are NPV millions of £s. Favourable is the state of nature where species relocation is successful, unfavourable is where it is not. Ascertain the decisions following from adopting: (a) the principle of insufficient reason, (b) the maximin rule and (c) the maximax rule. Derive the regret matrix and ascertain the implications of the minimax regret rule, and compare the outcome with that arising from the safe minimum standard approach.

a) The decision is to go ahead because E[P] = (0.5x70) - (0.5x20) = 25 and E[A] = (0.5x20) + (0.5x20) = 20.

b) The worst outcomes are -20 for P and 20 for A, so maximin selects A.

c) The best outcomes are 70 for P and 20 for A so maximax selects P.

d) The regret matrix is 

	
	F
	U
	Max

	P
	0
	40
	40

	A
	50
	0
	50


so minimax regret selects P.

e) Since going ahead with the hydro project entails the possibility of species extinction, the SMS would select A. Formally, the payoff matrix is

	
	F
	U

	P
	70
	-Z

	A
	20
	20


where Z is an unknown number, and the regret matrix is

	
	F
	U
	Max

	P
	0
	Z+20
	Z+20

	A
	50
	0
	50


and SMS involves adopting minimax regret and assuming that Z is at least large enough to make Z+20>50.
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