Chapter 4 
Outline responses to Discussion Questions

1. To what extent are the ecologist's and the economist's concepts of sustainable behaviour mutually consistent?

An open-ended question. Imagine that the complete system may be described as the economy-environment. This system consists of two sub-systems that interact: the economy and the environment. One might argue that the two approaches differ in that they each focus on a different subsystem. A comprehensive notion of sustainability might be thought of as a state in which the economy achieves some steady-state that can persist through indefinite time, and in which ecological sustainability (defined in an appropriate way) is attained. One might look for consistency in terms of the conditions that must be satisfied if both are to achieved simultaneously.

But this is perhaps a rather narrow approach. Economics approaches, whether based on a notion of sustainability in terms of steady-states (see Baldwin in Goldin and Winters, eds., 1995) or on the non-declining consumption/utility models of Hartwick and Pezzey, tend to share some methodological characteristics. In these approaches, emphasis is given to the production function, augmented by environmental inputs. Such models tend to be “mechanical”, deterministic or predictable: put another way, they are amenable to conventional optimisation techniques of analysis. Ecological approaches are often very different, tending to be more “organic”, recognising the possible existence of non-linearities and threshold effects, and giving an important role to inherent unknowability or unpredictability.  Policy recommendations coming out of such models tend, therefore, to give a stronger role to precautionary behaviour, based on minimising disruption except where that has some other, strong justification.  

2. Given that the question of the substitution possibilities as between human-made and natural capital is so important, how can the fact that we do not know the answer be explained?

The basic problem, as noted in the chapter, is that both types of capital are aggregates of many different specific forms - substitution possibilities need to considered in specific contexts. Even then arriving at a definitive answer may be difficult. In the mid-70s the industrial economies were troubled by high prices for commercial energy - oil, gas and coal - and the perception that due to increasing scarcity future prices would be even higher. Most economists took the view that price increases would be moderated, and ensuing problems ameliorated, by the substitution of (man-made) capital for energy. The question of the size of the elasticity of substitution of capital for energy was seen to be important and several econometric investigations were carried out. Whereas labour and energy were consistently found to be substitutes, some of the studies found that capital and energy to be complements - results that caused some consternation, given the implications for growth prospects. Fisher (1981) reports some of the results in Table 4.11, provides the references to the studies, and offers rationalisations for the capital-energy complementarity result. One of these is the nature of much of the data which is at the national level and covers twenty years or so of falling energy prices and rising labour prices - thus inducing, it was argued, labour saving and fuel using investment. One study that used cross-country data got a substitution result for capital and energy.  Interest in this kind of econometrics appears to have declined with the easing of world energy markets in the 1980s: most economists are still firmly committed to the idea that capital is a substitute for energy.

Reference: Fisher, A. C. 1981. Resource and environmental economics. Cambridge University Press, Cambridge.

3. Can you think of any incentives that you face that encourage you to behave in ways consistent with sustainability? Can you think of any that have the opposite effects? How could the latter be changed?
The first step here is to think about what is, and is not, behaviour consistent with sustainability. In many contexts this is contentious. For example, it is widely believed that more recycling is always and everywhere a 'good thing' as far as sustainability is concerned, as it reduces both waste discharges and the extraction of virgin resources. This is not true. Recycling itself uses natural resources, especially energy. Single purpose car trips to recycling facilities by individuals may well do more environmental damage, via fossil fuel combustion, than they avoid. Reducing fossil fuel combustion almost certainly, via the prospects for climate change mainly, enhances the prospects for sustainability. Travelling by boat, train, or bus,  rather than private motor car or aeroplane, is generally more consistent with sustainability. The incentive structure for choice of travel mode varies across countries and with local circumstances. Moving incentives in the direction of the reduced use of private motor cars and aeroplanes is a matter for government policy. Given what most people in advanced industrial societies have become used to, and the democratic systems of governance in place in such societies, the prospects for moving incentives in that direction are probably not great - a platform of higher fuel prices is unlikely to win sufficient votes for winning power.

6. Answers to Problems

1. Find the marginal and average products of K and R for Q = KαRβ with α + β = 

This is the Cobb-Douglas production function 4.7 for which panel b of Figure 4.2 is drawn. How do your results for the average and marginal products relate to the feasibility of indefinite constant consumption despite the fact that Q = 0 for R = 0?

For α + β = 1, this Cobb-Douglas production function is
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so that the average products are


[image: image2.wmf]α

1

α

1

1

α

α

1

α

K

R

R

K

K

R

K

K

Q

-

-

-

-

÷

ø

ö

ç

è

æ

=

=

=


and
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and the marginal products are
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and


[image: image5.wmf]α

α

α

R

K

α)

1

(

R

α)K

1

(

R

Q

÷

ø

ö

ç

è

æ

-

=

-

=

¶

¶

-


As capital is accumulated and the resource stock depleted, so
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and the limits for these marginal and average products are
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As the resource is depleted, so its average and marginal product goes to infinity: as capital is accumulated so its average and marginal product goes to zero.

2. Show that the equation

G(S) = g(1 - {S/Smax})S

gives the density dependent growth shown in Figure 4.3, and that then S* is equal to 
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, and express the maximum sustainable yield in terms of the parameters of the equation.

The logistic equation can be written as
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where


[image: image13.wmf]max

S

2gS

g

S

G

-

=

¶

¶


and


[image: image14.wmf]max

2

2

S

2g

S

G

-

=

¶

¶


The maximum for G is found by solving
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for S as
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and substituting this in
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and solving for G gives
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for the maximum sustainable harvest.

Note that 
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[image: image20.wmf]2

S

S

max

<

 and negative for 
[image: image21.wmf]2

S

S

max

>

 . This can be seen by substituting


[image: image22.wmf]÷

ø

ö

ç

è

æ

=

2

S

k

S

max

 

into
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to get
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which is positive or negative as k is less than or greater than 1.

_1101901027.unknown

_1101903610.unknown

_1101903878.unknown

_1101904217.unknown

_1101904486.unknown

_1101904780.unknown

_1101904916.unknown

_1101904551.unknown

_1101904312.unknown

_1101903958.unknown

_1101903732.unknown

_1101903672.unknown

_1101902370.unknown

_1101901065.unknown

_1101899590.unknown

_1101900863.unknown

_1101900956.unknown

_1101899787.unknown

_1101898866.unknown

_1101899236.unknown

_1101898778.unknown

_1101897184.unknown

