Principles of cost-benefit
analysis for developing
countries

CAROLINE DINWIDDY

FRANCIS TEAL
University of Oxford

&% UNIVERSITY PRESS

3



Contents

List of figures page Xxiii
List of economic models and tables Xv
Preface xvii

Part I: Introduction to welfare economics

1 Measuring changes in economic welfare: consumer and

producer surplus 3
1.1 Consumer and producer surplus 4
1.2 A cost-benefit approach to policy analysis: some
examples 7
1.3 Calculating the surpluses 17
1.4 Outstanding problems 18
2 Consumers and producers: some basic theory 21
2.1 Consumer optimisation and demand functions 21
2.2 The measurement of consumer surplus 26
2.3 The firm in the long run 31
2.4 The short run and the meaning of producer surplus 35
2.5 Conclusion 36
Appendix: properties of the expenditure function 37
3 Welfare change in general equilibrinm 40
3.1 Adding consumer surpluses 42
3.2 A model of general equilibrium 4
3.3 Measures of welfare change in general equilibrium 48
3.4 Welfare change with perfectly competitive markets 51
3.5 Welfare change in a tax-distorted economy 53

3.6 Partial and general equilibrium measures 56

ix



X Contents

Appendix: conditions for path independence when

adding consumer surpluses 57

4 Equity and efficiency 59
4.1 Pareto efficiency and Pareto improvements 60
4.2 Relative utilities and social welfare 65
4.3 The Bergson—Samuelson social welfare function 68
4.4 Social welfare functions and individual choice 73
4.5 Equity and efficiency: a trade-off? 74
4.6 Conclusion 77

Part I1: Project and policy appraisal in developing countries

5 Project appraisal: an overview 81
5.1 Project appraisal in developing countries 81
5.2 Welfare objectives 85
5.3 Social and private approaches to investment
appraisal 87
5.4 Control variables and shadow prices 88
5.5 Optimum and sub-optimum in cost-benefit analysis 90
5.6 Investment criteria 92

6 Shadow prices for traded and non-traded commodities in an

open economy 97
6.1 Border prices and foreign exchange equivalence 98
6.2 Shadow prices in a fixed-price model 101
6.3 Shadow prices in a flexible-price model 106
6.4 Project appraisal rule — or rules? 110
Appendix: the derivation of shadow prices 112
7 Trade policy, exchange rates and structural adjustment 117
7.1 A three-commodity model 118
7.2 Tariff reform: efficiency aspects 119
7.3 Tariff reform: distribution aspects 123
7.4 The effective rate of protection 125

7.5 The shadow exchange rate 128 .
7.6 Conclusion 131
Appendix: formal analysis of the shadow exchange rate 132
8 Labour markets in developing countries 137

8.1 Employment decisions in a rural household model 138



Contents xi

8.2 Competitive rural labour markets 143
8.3 Modern sector wage rates 145
8.4 Links between formal and traditional sectors 147
9 The social value of labour 150
9.1 The dual economy 151
9.2 Migration and the shadow wage rate 152
9.3 The use of distribution weights 157
9.4 The shadow wage rate in a tax-distorted open
economy 161
9.5 Conclusion 164
10 Intertemporal costs and benefits (1): a market-based
approach 167
10.1 The consumption rate of interest for an individual
household 168
10.2 The consumption rate of interest: social aspects 172
10.3 The value of investment in a competitive economy 173
10.4 A two-period model with a tax distortion 178
Appendix: derivation of the Harberger formula 183
11 Intertemporal costs and benefits (2): a social planning
approach 185
11.1 A two-period model with a fixed-savings ratio 186
11.2 The shadow price of investment and the n-period
model 189
11.3 Discount rates for project appraisal 192
Appendix: geometric series and the Little-Mirrlees
discount rate 194

Part II1: Missing markets

12 Externalities and public goods 199
12.1 Externalities and inefficiency 200
12.2 Public goods 203
12.3 Private solutions to externality problems 204
12.4 Public policy and externalities: theoretical aspects 209
12.5 The valuation of non-marketed goods 214

12.6 Equity and efficiency in the provision of public
goods 216



Xii

13

14

Contents

Risk and the measurement of welfare change

13.1 Welfare measures in a risky environment

13.2 Competitive insurance markets

13.3 Risk with incomplete insurance markets

13.4 The public sector and risk

13.5 Commodity price stabilisation

13.6 Conclusion

‘Appendix: Taylor series expansions and measures of risk

Natural resources and the environment

14.1 Non-renewable resources

14.2 Renewable resources

14.3 Option values and irreversibility

14.4 Sustainable development and cost-benefit analysis

Retrospect

Bibliography
Index

219
220
225
228
231
233
238
238

241
242
247
254
259

263

268
278



Figures

1.1
1.2
1.3
1.4
L5
1.6
L7
1.8
1.9
2.1
2.2
23
24
2.5
2.6
2.7
2.8
31
3.2
33
4.1
4.2
4.3
44
4.5
4.6
4.7
4.8
5.1
5.2

Consumer surplus

Producer surplus

Technological change

A tax

A subsidy

The benefit from a road improvement
Private and social costs

Commodity price stabilisation
Willingness-to-pay

Consumer optimisation

Income expansion paths

A fall in the price of C,

Compensating and equivalent variation
Cost minimisation

Long-run supply

The VMP curve

Competitive supply

Path dependency

Equilibrium in product and factor markets
Welfare change in general equilibrium
Efficiency in consumption

Efficiency in production

Overall Pareto efficiency

Utility possibility curves

The Scitovsky paradox

The Bergson—Samuelson welfare function
Welfare functions

Net benefits with and without distribution weights
NPV and IRR .

Criteria for ranking projects: NPV or IRR?

page 5

10
11
12
14
15 .
18
23
27
28
29
32
34
35
36
43
45
50
62
63

66
67
69
70
76
94
95

xiii



Xiv

6.1

7.1

8.1

8.2

83
10.1
10.2
10.3
10.4
12.1
12.2
12.3
12.4
12.5
13.1
13.2
13.3
13.4
13.5
14.1
14.2
14.3
14.4
14.5
14.6
14.7
14.8

List of figures

Harberger weighted-average formula
Tariff reform

The autarchic household

The competitive rural labour market
Efficiency wage

Intertemporal preferences
Intertemporal production possibilities
The competitive model

Growth in the neoclassical model

A Pareto efficient market

Pareto inefficiency from an externality
Private and social optima

The Coase theorum
Willingness-to-pay for a public good
Risk and variance

A mean-preserving spread decrease in risk
Attitudes to risk

The cost of risk-bearing

Commodity stabilisation policy
Allocation of a fixed resource stock over time
Consumer and producer surplus
Future net benefits as an externality
Rate of growth of the fish population
Steady-state harvests

Revenue and fishing effort
Compensating variation

Option value

107
120
139
144
146
171
174
175
177
201
202
206
206
212
221
221
222
223
236
243
245
246
248
249
253
255
256



Economic models and tables

Economic models
3.1 A two-sector general equilibrium model page 48
3.2 A general equilibrium model of a tax-distorted economy 55
6.1 A fixed-price model 103
6.2 A flexible-price model 108
7.1 A three-commodity model of structural adjustment 119
7.2 A model with a taxed traded input 127
8.1 The rural household model 141
9.1 A partial equilibrium dual economy model 154
9.2 A dual economy model with trade distortions 162
10.1 A model of investment in a tax-distorted economy 181
11.1 A model of investment in a fixed-savings ratio model 187
12.1 A model with a public good 210
12.2 A model of pollution 213
Tables
4.1 Distribution weights derived from the iso-elastic function 71
4.2 Ranking with ordinal preferences 73
4.3 Unweighted project benefits 75
4.4 Weighted project benefits 75
11.1 Growth of the capital stock 190
12.1 The free-rider problem 209
13.1 A project with an uncertain outcome 229
14.1 Investment with uncertainty 257

XV



