Chapter 5 
Outline responses to Discussion Questions

1. ‘If the market puts a lower value on trees as preserved resources than as sources of timber for construction, then those trees should be felled for timber.’ Discuss.

If our attention is restricted to questions of efficiency alone, this statement would be valid in a perfectly functioning market economy in which all resources and their services, and all consumption and production outputs, are traded through markets at their socially-efficient prices. However, given that these conditions are not met in practice (for example, many joint products of forests such as wild life habitats and carbon fixing are not traded and valued through markets), the statement is not generally valid.

2. Do you think that individuals typically have enough information for it to make sense to have their preferences determine environmental policy?

If the ethical position of welfare economics is adopted, then this question is: do individuals have enough information to correctly anticipate what effect some prospective change in the state of the environment will have on their own utility? The effect on their own utility could arise via the effect on somebody else that they care about. Presumably the answer depends on the particular change at issue. As far as we are aware, no research has been done on this question. Stepping outside of the welfare economics framework, it might be argued that in order for the preferences of individuals to determine environmental policy we should require that they have information about effects over and above those that impinge directly on themselves. Of course, if they only care about themselves, this information will not be relevant to their preferences.  

3. How is the level of provision of national defence services, a public good, actually determined? Consider a practical method for determining the level of provision that would satisfy an economist.

In many countries, the allocation of resources to national defence is par excellence a political decision. The amount of funding made available depends on perceptions of external threat, regional political instability, and the like. Of course, defence bids inevitably compete against other claims on government expenditure, and so the political process must find some way of dealing with the trade-offs which this implies. In many circumstances, there are powerful interest groups that exert considerable influence in these political processes.

How would an economist recommend that the level of defence provision be determined? Among other criteria that he or she might wish to use, the economist would place much weight on efficiency: the level of provision should be economically efficient. But this creates (at least) three difficulties in the case of defence. First, although the costs of defence provision are likely to be relatively easy to identify (indeed, these are sometimes well-reflected in observed prices) the benefits are much more difficult to establish. A conventional (utilitarian) economist would argue that benefits are grounded in the effects that the good or service has on individual utilities. But the magnitudes of these effects are not usually revealed through observable individual behaviour. One might try to impute those befits by one of the methods discussed in Chapter 12 (on valuation); however, this is likely to be very difficult.

The second problem arises from the property that defence is a public good; the social value is arrived at by a vertical summation of individual utilities. But there are strategic reasons why individual will not reveal their true preferences (or true willingness-to-pay) for public goods services. A substantial proportion of individuals might attempt to free-ride. All of this suggests that it will be very difficult to elicit true preferences, and so to arrive at a valid social valuation.

The third “problem” our economist will confront is that he or she may feel that it is inappropriate, in this case, to base a social valuation on a simple aggregation of individual valuations. Two reasons give cause for this kind of unease. First, defence may be thought of as a “merit good” in which the true benefit of a service to an individual is more than he or she realises. (This is often used as a reason for compulsion in elementary education). Secondly, our economist may feel (like Amartya Sen) that when considering defence, our role as citizens rather than our role as consumers should determine allocation decisions. We discuss the idea of consumer and citizen roles further in Chapter 11.

4. Economists see pollution problems as examples of the class of adverse externality phenomena. An adverse externality is said to occur when the decisions of one agent harm another in an unintended way, and when no compensation occurs. Does this mean that if a pollution source, such as a power station, compensates those affected by its emissions, then there is no pollution problem?

This depends on what you mean by a “pollution problem”. In general, even if compensation were paid, then some emissions will still take place, and so some “pollution” (in the sense of a contaminated environmental medium) will continue. However, economists tend to use the phrase “pollution problem” to refer not to the existence of pollution as such, but to describe a level of pollution that is economically inefficient.  If compensation is paid to all adversely affected parties, that compensation properly compensates those individuals for the damage inflicted on them, and the firm paying the compensation adjusts its behaviour optimally taking into consideration the compensation payable, then the post-compensation situation will be economically efficient, and so not a pollution problem. Notice, incidentally, that the economic efficiency criterion implies that too few emissions can be a “problem”, not only too many emissions.

5. While some economists argue for the creation of private property rights to protect the environment, many of those concerned for the environment find this approach abhorrent. What are the essential issues in this dispute?

The establishment of private property rights (where no well-defined and enforceable property rights existed previously) is likely to improve static and dynamic allocative efficiency of environmental resources. Owners of the resources can take account of the opportunity costs of access to, or extraction/harvesting of, the resources. These costs can be built into prices paid by resource users. This setting is more likely to be one in which the path of resource use over time would correspond to a social optimum than would occur in the absence of property rights. It may also lead resource allocation closer to a sustainable pattern (although an efficient outcome is not necessarily a sustainable one). 

However, it is not difficult to find ethical objections to the creation of private property rights. In the more affluent economies, many individuals argue – largely from ethical premises - that mountain or other wilderness areas are, and should be, held collectively by some more or less widely defined community (and that future generations have inalienable rights to these resources as well). In many parts of the world, there are long established collective or common rights to water, grazing lands, harvestable species or the like; it is not difficult to see that there are potential conflicts between maintaining cultural tradition and the goal of economic efficiency. 

Having said this, there is no reason why private property rights need be individual based. All that is required is that a well-defined set of persons is endowed with property rights, and that this set is sufficiently small so that those rights can be enforced at reasonable cost. 

Answers to Problems

1.  Suppose that a wood pulp mill is situated on a bank of the River Tay. The private marginal cost (MC) of producing wood pulp (in £ per ton) is given by the function

MC = 10 + 0.5Y

where Y is tons of wood pulp produced. In addition to this private marginal cost, an external cost is incurred. Each ton of wood pulp produces pollutant flows into the river which cause damage valued at £10. This is an external cost, as it is borne by the wider community but not by the polluting firm itself. The marginal benefit (MB) to society of each ton of produced pulp, in £, is given by

MB = 30 - 0.5Y

a. Draw a diagram illustrating the marginal cost (MC), marginal benefit (MB), external marginal cost (EMC) and social marginal cost (SMC) functions.

(This following diagram may not be visible in all page modes; adjust your View if necessary)










b. Find the profit-maximising output of wood pulp, assuming the seller can obtain marginal revenue equal to the marginal benefit to society derived from wood pulp.

For

MC = 10 + 0.5Y

MR = 30 – 0.5Y

MC equal to MR for profit maximisation is

10 + 0.5Y = 30 – 0.5Y

which solves for 20 as the profit maximising output level.

c. Find the pulp output which maximises social net benefits

Given that MEC = 10

SMC = MC + MEC = 10 + 0.5Y + 10 = 20 + 0.5Y

and social net benefit maximisation requires

SMC = MB

which is

20 + 0.5Y = 30 - 0.5Y

which solves for Y = 10 as the level of output that goes with allocative efficiency.  

d. Explain why the socially efficient output of wood pulp is lower than the private profit-maximising output level.

Because wood pulp production generates a negative externality.

e. How large would marginal external cost have to be in order for it to be socially desirable that no wood pulp is produced?

The socially desirable level of wood pulp output is found by solving

MC + MEC = MB

for Y. That is by solving

10 + 0.5Y + MEC = 30 - 0.5Y

or

Y = 20 - MEC

for Y. This will give the solution Y = 0 if MEC = 20. 

2. Demonstrate that Equations 5.1 and 5.2 embody an assumption that there are no externalities in either consumption or production. Suppose that B's consumption of Y had a positive effect upon A's utility, and that the use of K by firm X adversely affects the output of firm Y. Show how the utility and production functions would need to be amended to take account of these effects.

The equations in question are:
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Equation pair 5.1 shows that the choice of consumption level of X and Y by B has no effect on A's utility and that the choice of consumption level of X and Y by A has no effect on B's utility. Also, equation pair 5.2 shows that the production of X and Y is unaffected by consumption levels of either good by either person. So there are no externalities generated by the consumption process.  

Equation pair 5.2 shows that the input choice of K and L in the production of X has no effect on the production of Y and that the input choice of K and L in the production of Y has no effect on the production of X. Moreover, we see from 5.1 that neither individual's utility is affected by any input choice. So there are no externalities generated in production.  

If the externalities given above were to occur, we would have:

UA = UA(XA, YA, YB) with UA/YB > 0

and

Y = Y(KY, LY, KX)  with Y/KX < 0.

3. In the chapter and in Appendix 5.3 we consider the two-person consumption-to-consumption externality. As invited in the Appendix, show that an efficient outcome could be realised if a planner required the sufferer to bribe the generator at the appropriate rate, and work out what that rate is.

The efficiency conditions are
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and
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(5.50.d)

NOTE: in the book there are two errors in equation 5.50.d – on the right hand side ( in the numerator should have subscript 2 not 3, and the subscript to the U term in the denominator should be YB not BY.

From the maximisation problem

Max UA(XA, YA, YB)

subject to 

PXXA + PYYA = MA - b(YB* - YB)

we get
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and hence
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From 

Max UB(XB, YB)

subject to

PXXB + PYYB = MB + b(YB* - YB)

we get
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and hence
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Equations 1 and 2 here are the same as the efficiency conditions 5.50.a and 5.50.d for 
[image: image11.wmf].
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4. In considering producer-to-consumer externalities in Appendix 5.3, it is stated that where there are multiple sources of emissions, and where only individuals suffer from pollution, each source should be taxed at the same rate. Prove this, and derive the tax rate.

The Lagrangian for the efficiency conditions is

L = UA(XA, YA, S) + λ1[UB(XB, YB, S) - Z]


                + λ2[X(KX, LX, SX) - XA - XB]



     + λ3[Y(KY, LY, SY) - YA - YB]



     + λ4[KT - KX - KY]



      + λ5[LT - LX - LY]



      + λ6[S - SX - SY]

from which the necessary conditions are
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from which we can derive the standard - for the no externality situation - conditions
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PLUS
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(1)

Considering profit maximisation facing prices PX = (2, PY = (3, PK = (4 and PY = (5 for both firms and emissions taxation at tX for the firm producing X and tY for the firm producing Y, the necessary conditions are found to be the standard conditions for profit maximisation which match the standard efficiency conditions given above PLUS

tX = PXXS






(2)

and

tY = PYYS






(3)

With PX = (2   and PY = (3, by equation 1

PXXS = (2XS = (3YS = PYYS
so that by equations 2 and 3

tX = tY = 
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where the right hand side is the same as that of equation 5.61, and has the same interpretation.

5. Repeat Problem 4 for the case where pollution affects both lines of production as well as both individuals' utility.  

The Lagrangian for the efficiency conditions here is

L = UA(XA, YA, S) + λ1[UB(XB, YB, S) - Z]


                + λ2[X(KX, LX, SX, S) - XA - XB]



     + λ3[Y(KY, LY, SY, S) - YA - YB]



     + λ4[KT - KX - KY]



      + λ5[LT - LX - LY]



      + λ6[S - SX - SY]

where (X/(S < 0 and (Y/(S < 0 . This gives the same necessary conditions as in Problem 4, save that when differentiating with respect to S we get
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so that the efficiency conditions are the standard ones plus


[image: image29.wmf]S

3

S

2

3

2

B

S

1

A

S

Y

λ

X

-

λ

S

Y

λ

S

X

λ

U

λ

U

-

=

=

¶

¶

+

¶

¶

+

+


Proceeding as before, the required tax rate, the same for both sources, is
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which can be written as
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where the first term is as previously, and the second and third terms are profit losses consequent on a small increase in S – the tax rate is marginal external cost at the efficient allocation.
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