Chapter 2 Questions and Answers

Outline responses to Discussion Questions

1 Many economists accept that a 'Spaceship Earth' characterisation of the global economy is valid in the final analysis, but would dispute a claim that we are currently close to a point at which it is necessary to manage the economy according to strict principles of physical sustainability. On the contrary, they would argue that urgent problems of malnutrition and poverty dominate our current agenda, and the solution to these is more worthy of being our immediate objective. The objective of physically sustainable management must be attained eventually, but is not an immediate objective that should be pursued to the exclusion of all else. To what extent do you regard this as being a valid argument?

Very few argue that 'physically sustainable management' should 'be pursued to the exclusion of all else'. Sustainable development as in the Brundtland Report certainly does not involve adopting such a position, and is very much about dealing with urgent problems of malnutrition and poverty. Economists who argue that concern for environmental protection is seriously compromising traditional economic policy objectives appear to be tilting at windmills. No national economy anywhere in the world is run exclusively, or even largely, in pursuit of the objective of physical sustainability. While Lomborg (2001) argues that the environment is not deteriorating, he does not argue that ( un-necessary ) policies to protect it have prevented economic development.  

2.  How effective are measures designed to increase the use of contraception in reducing the rate of population growth?

AND

3.  How may the role and status of women affect the rate of population growth? What measures might be taken to change that role and status in directions that reduce the rate of population growth?

We will take these questions together. In the case of the poorer developing economies, the Population Division of the United Nations argues strongly that as women more closely achieve the social status of men, pressures to have large families will reduce and so the rate of population growth will decline. This is discussed extensively in Chapter 3 of WR(1994). On both a cross-country and time-series basis, the uptake of contraception seems to be correlated (negatively) with the rate of population growth. But correlation does not necessarily imply causation. It is now widely believed that contraception alone does not directly result in falling birth rates. What seems to be the case is that as social, cultural and economic conditions change in directions that make contraception "normal" or "acceptable" practice, so fertility rates fall. Increased contraception and falling birth rates are both effects of those underlying, fundamental changes (see again WR 1994).

4.  Does economic growth inevitably lead to environmental degradation?

No. Economic growth is neither a necessary nor a sufficient condition for environmental degradation, as the IPAT identity makes clear. However, growth can, and often will, increase degradation pressures, particularly when growth is strongly associated with greater material/resource throughput. For more information on the possible linkages between growth and the environment, see the references on the EKC hypothesis listed in the further reading section, particularly the special issue of the journal Environment and Development Economics in October 1997 (volume 2, part 4), and also of the journal Ecological Economics in May 1998 (volume 25, No. 2).

Answers to Problems

1.  Use the microeconomic theory of fertility to explain how increasing affluence may be associated with a reduction in the fertility rate.

Consider Figure 2.7  and the associated discussion. The marginal benefit function of children is likely to fall (shift down and to the left) with greater affluence, because the income contribution of additional children becomes smaller and their contribution to parental security in old age becomes more trivial. On the other hand, the physic benefit of children could rise, but that is by no means certain - perhaps more likely is that the psychic benefit of one or two children is high, but the marginal benefit thereafter is very low. Overall, one would expect the MB curve to decrease (shift down and to the left), thereby reducing the efficient number of children in a family unit. 

It is not so clear what will happen to the marginal costs of children, but it seems likely that the marginal cost function would rise, particularly if affluence is associated with both parents having high-income jobs in a two-parent family. An increased marginal cost function will also tend to reduce the efficient number of children in a family unit. 

2.  Suppose that families paid substantial dowry at marriage. What effect would this have on desired family size?

This is one of those questions that probably should not have been asked at all! But given that it has been, let us make a stab at it. We assume that dowry is paid by the parents of a bride to the groom's family. While this might increase the incentives on the parents of males to have their offspring married, it would presumably have the opposite effect on parents of female children. Perhaps the age at which marriage would take place would rise (although there is little evidence of late marriages in countries where dowries are given); perhaps more relationships would take place outside marriage. The former of these results, were it to happen, would probably reduce desired family size. However, the linkages here are likely to be weak, and it is difficult to arrive at any firm conclusion.

Another complication in thinking through this question arises from the fact that the dowry system, where it exists, has been in place for a long time, and people's behaviour has adjusted to its existence. It would have been better (and more insightful) if the question had been asked the other way round - that is, what would be the effect of outlawing dowry? Then the changed incentive patterns would come up against embedded cultural practices, and it would be interesting to speculate about the relative powers of these two sets of forces. 

3.  What effect would one predict for desired family size if family members were to cease undertaking unpaid household labour and undertake instead marketed labour?

This will increase the opportunity cost of being out of work for child rearing and support, and so raise the marginal cost of children function. Other things being equal, one would expect the efficient number of children in a family to fall.

4. Take the following data as referring to 2000 (they come from UNDP 2001, P and A are for 1999 and T uses CO2 data for 1997), and the world as being the sum of these three groups of nations.

	
	P

Millions
	A

PPP US$
	T

Tonnes

	Rich OECD
	848
	26050
	0.0004837

	EE and CIS
	398
	6290
	0.0011924

	Developing
	4610
	3530
	0.0005382


a. Calculate total world CO2 emissions in 2000.

	
	P

Millions
	A

PPP US$
	T

Tonnes
	I

Millions

Tonnes

	Rich OECD
	848
	26050
	0.0004837
	10685

	EE and CIS
	398
	6290
	0.0011924
	2985

	Developing
	4610
	3530
	0.0005382
	8758

	World
	5856
	
	
	22428


b. Work out the 2000 group shares of total population and CO2 emissions.

	
	Population

Share

%
	Carbon

Dioxide

Share

%

	Rich OECD
	14.48
	47.64

	EE and CIS
	6.80
	13.31

	Developing
	78.72
	39.05


c.  Assume population growth at 0.5% per year in Rich OECD and EE and CIS and at 1.5% per year in Developing, out to 2050. Assume per capita income growth at 1.5% per year in Rich OECD, at 2.5% per year in EE and CIS, and at 3.0% in Developing, out to 2050. Work out total world emissions and group shares of the total for 2050, and also group shares of world population. 

By what factor does total world emissions increase over the 50 year period?

	
	P

Millions
	A

PPP US$
	T

Tonnes
	I

Millions

Tonnes

	Rich OECD
	1088
	54842
	0.0004837
	28862

	EE and CIS
	511
	21619
	0.0011924
	13173

	Developing
	9705
	15475
	0.0005382
	80830

	World
	11304
	
	
	122865


World CO2 2050 is 5.48 x World CO2 2000

	
	Population

Share

%
	Carbon

Dioxide

Share

%

	Rich OECD
	9.63
	23.49

	EE and CIS
	4.52
	10.72

	Developing
	85.85
	65.79


d. For the same population growth and per capita income growth assumptions, by how much would T have to fall in Rich OECD for that group's 2050 emissions to be the same as in 2000? With Rich OECD emissions at their 2000 level in 2050, assume that T for EE and CIS in 2050 is the same as T for Rich OECD in 2000 (which would be 2050 T for EE and CIS being about half of its 2000 level) and work out what total world CO2 emissions would then be. 

For P = 1088 and A = 54842, I = 10685 means T = 0.0001791 - emissions per unit income at 0.37 x 2000 level. Then for 2050 with T for EE and CIS in 2050 is the same as T for Rich OECD in 2000

	
	P

Millions
	A

PPP US$
	T

Tonnes
	I

Millions

Tonnes

	Rich OECD
	1088
	54842
	0.0001791
	10685

	EE and CIS
	511
	21619
	0.0004837
	5344

	Developing
	9705
	15475
	0.0005382
	80830

	World
	11304
	
	
	96859


so 2050 shares would be 

	
	Population

Share

%
	Carbon

Dioxide

Share

%

	Rich OECD
	9.63
	11.03

	EE and CIS
	4.52
	5.52

	Developing
	85.85
	83.45


