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SUGGESTED ANSWERS

Chapter 9 Economy-wide modelling

Discussion questions

1 Examine critically the basic assumptions of input-output models, in particular those related to the input-output (Leontief) production function and to factor supplies, and discuss the importance of these assumptions in affecting the validity and accuracy of environmental input-output applications.

The assumptions of fixed coefficients of production and unlimited factor supplies mean that substitution responses to changing factor availabilities/prices are ignored. Thus, for example, the effects of a tax on waste emissions is on prices, which do not induce substitution in production. The results are for the initial impacts rather than medium and long term responses.

2 In discussing the results in Table 9.8 it was asserted that with uniform global taxation, the result would be the same using either fossil fuel production or consumption as tax base. Why is this?

For a closed economy, the price/quantity equivalence of a taxes paid by buyers and sellers is a standard result in the application of supply and demand analysis. With trading economies the world net price and quantity fall whatever the tax base. With production as tax base, producer nations get the tax revenue as offset to the lower net receipts. If consumption is the tax base, producing countries are affected only by lower net receipts. For further discussion see Ingham Ulph and Ulph in Carraro and Siniscalco (1993).

Problems

1 (a) Calculate import, wage and other value added coefficients from Table 9.1 analogous to the intermediate input coefficients aij. Check that for each industry, the sum of the intermediate and primary input coefficients is unity.

  (b) In the text we used coefficients derived from the data of Table 9.1 to find the gross output levels implied by new higher levels of export demand. Use those new gross output levels to derive a new transactions table, assuming constant input coefficients for both intermediate and primary inputs. Calculate the new level of GDP.

1a. 

	
	Ag
	Man
	Ser

	Ag
	0
	0.20
	0

	Man
	0.35
	0
	0.25

	Ser
	0.10
	0.10
	0

	
	
	
	

	Imports
	0.25
	0.30
	0.083

	Wages
	0.20
	0.25
	0.50

	OVA
	0.10
	0.15
	0.167

	
	
	
	

	Total
	1.00
	1.00
	1.00


1b.

	
	Ag
	Man
	Ser
	Households
	Exports

	Ag
	0
	480.56
	0
	500
	200

	Man
	413.18
	0
	189.57
	800
	1000

	Ser
	118.05
	240.28
	0
	300
	100

	
	
	
	
	
	

	Imports
	295.13
	720.84
	62.94
	
	

	Wages
	236.10
	600.70
	379.13
	
	

	OVA
	118.05
	360.42
	126.63
	
	


Income Side: GDP ( Wages + OVA=1215.93 + 605.10 = 1821.03

Expenditure Side: GDP ( Household Exp + Exports - Imports




   = 1600                 + 1300     - 1078.91




   = 1821.09

2 Suppose now we can add the following information about tonnes of waste emissions to the dataset of Table 9.1:

Industry of origin: Agriculture
 Manufacturing
Services
Total



      4000

     2500

 150
             6650

Calculate the change in the industry and total emissions levels that would be associated with an across-the-board increase of 20% in household expenditure.

Waste emission coefficients are



Ag

Man

Ser



4

1.25

0.25

New total final demand levels are



Ag

Man

Ser



700

1660

360

giving, via X=LY, gross output levels



Ag

Man

Ser



1147.18
2236.12
698.27

which with the above waste coefficients give emissions as



Ag

Man

Ser

Total



4588.72
2795.15
174.57

7558.44 tonnes

3.

For these data




and

R = [0.125 0.267]

a. Energy intensities are


i = RL = [0.27275 0.4546893]

b. CO2 intensities are given by multiplying i by 3.5, so that with E for total CO2

E = 3.5iY = 175.04

with 47.73125 attributable to deliveries to Agriculture and 127.31301 to Manufacturing.

c. Total CO2 is 477.40512 with 95.4625 attributable to Agriculture final demand and 381.93902 to Manufacturing final demand.

4 The transactions table for a closed economy is:

	
	Agriculture
	Manufacturing
	Final Demand

	Agriculture
	10
	20
	50

	Manufacturing
	20
	50
	80

	
	
	
	

	Primary inputs
	50
	80
	


The agriculture industry purchased 10 units of energy, the manufacturing sector 40 units.  (a) Calculate the energy intensities for deliveries to final demand by the agriculture and manufacturing industries.

(b) If the use of 1 unit of energy releases 3.5 units of CO2, calculate total CO2 emissions and allocate them to deliveries to final demand by the agriculture and manufacturing industries.

(c) Calculate what total CO2 emissions would be for deliveries to final demand of 100 from agriculture and 240 from manufacturing.

4. From Q1 above


v( = [0.55 0.70 0.75]

so that using L = (I-A)-1 from p466 and Equation 16.17 initially


P = [1.000005 0.999955 1.000015]

For the 50% increase in Agriculture import costs


 v( = [0.675 0.70 0.75]

giving


P = [1.1354 1.0277 1.007]

5.  Using the data of Table 9.1, and noting that (I - A()-1 = [(I - A)-1](, calculate the effect on prices of a 50% increase in the import costs in the agriculture sector, due to the imposition of a tax on fuel imports. Why is your calculation likely to overestimate the effects of this cost increase?

5 (a) Calculate the real income change that goes with the results given in Box 9.1 for a 50% reduction in emissions.

    (b) If the utility function is assumed to have the form C10.5C20.5E(, find the value of ( for which it would be true that utility did not fall with the 50% reduction in emissions.

Using C10 for base case C1, C11 for C1 with 50% emissions reduction etc.

a.

P10C10 + P20C20 = 5.7549

P11C11 + P21C21 = 4.8972

so the 50% emissions reduction entails a 15% reduction in real income.

b.

C100.5C200.5E0(/C110.5C210.5E1( = 1

solves for ( = -0.36886.
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