Table of Contents

Executive SUMIATY . .. ... ... e 15
Chapter 1. Introduction ............ ... ... .ttt 29
1.1. Purposeofthisvolume ....... ... .. . . e 30
1.2.  Avery brief history of cost-benefitanalysis..................... ... . .. 31
1.3, Why use CBAZ . .. 34
1.4. Guidance on environmental CBA in OECD countries: some examples ......... 36
N O S Lo e e e 39
Chapter 2. The Foundations of Cost-benefit Analysis........................... 41
2.1.  Utility, well-being and aggregation .. ......... .. ... ... ... .. 42
2.2, Thedecisionrule ......... . e 42
2.3, Aggregationrules ... ... ... 43
24, Inflation .. ..o 44
2.5. Benefits,costs, WTP and WTA . ... 45
26, WTP “versus” WA, . ... 46
2.7. Critiques of CBA . ... . i 46
2.8. Summary and guidance for decision-makers ............. .. ... ..ol 48
29. Furtherreading........ ... . .. 49
Chapter 3. The Stages of a Practical Cost-benefit Analysis. . ..................... 51
3.1. Thequestionstobeaddressed.............. ... .. ... ... ... ... 52
3.2. Theissueof standing. ... ... ... .ottt 55
3.3. Assessingtheimpacts....... ... ... . . i 55
3.4. Impactsand time hoTiZONS . ... ...ttt e 56
3.5. Findingmoneyvalues ............. ... 57
3.6. Selectingadiscountrate................ i 57
3.7. Accounting for rising relative valuations .. ........... ... ... ..ol 59
3.8. Dealingwithriskand uncertainty........... ... ... ... ... ... . 59
3.9. Whogains,wholoses ........... ... i 61
3.10. Summary and guidance for decision-makers ............... ... ... oL 61
Annex 3.A1. Some Formal Statements AboutCBA............................... 63
Chapter4. DecisionRules ................. ... . . . . i 67
4.1, IntrodUCtion. . ... ...ttt 68
4.2, The cholCe CONEXL. . ..o\t 68
4.3. Alternative decisionrulecriteria.......... ... ... ... ... oo 70

4.4. Summary and guidance for decision-makers ................ ... ... 73



Chapter 5. Policyand Project Costs . ..................... i, 75

5.1. Dealing with costs and benefits: some terminology......................... 76
5.2. Optimism and pessimism in cost estimation. .............................. 77
5.3.  General equilibriumanalysis ........ ... ... . . 77
54. Competitiveness iMPacts .. ..........ouitittittnnnnennniiianannnaii 79
5.5. Complementarybenefits......... ... . .. ... . 80
5.6. Employmentcreationasabenefit........... ... .. ... .. ... . L. 80
5.7.  Summary and guidance for policy-makers ......... ... ... .. ... .. ... . ... 82
Chapter 6. Total EconomicValue......................coiiiiuinininnnn.o .. 85
6.1. The nature of total economicvalue.................. ... ... 86
6.2. TEVandvaluationtechniques............... ... ... i, 86
6.3. Anoteonintrinsicvalue...... ... ... ... ... 87
6.4. Summary and guidance for decision-makers ................. ... . ... .. ... 88
NOtES L 89
Chapter 7. Revealed Preference Methods for Valuing Non-market Impacts .. .. .... 91
7.1, Anintroduction to revealed preferencemethods . .......................... 92
7.2. Thehedonicpricemethod .............. ... ... . .. .. .. 93
7.3. Thetravelcostmethod ........... ... ... . .. ... . . ... . 96
7.4.  Averting behaviour and defensive expenditure............................. 98
7.5.  Cost of illness and lost output approaches. ................cc.ouiieiiiiin.. 100
7.6.  Summary and guidance for decision-makers .. .......... ... ..., 102
Chapter 8.  Stated Preference Approaches I: Contingent Valuation Method ........ 105
8.1 Introduction............ ... ... ... 106
82. Designing a contingent valuation questionnaire. . .......................... 107
8.3.  Mean versus median willingnesstopay .......................iiiiiiii... 118
8.4. Validity and reliability . ......... .. ... ... .. . .. ... 119
8.5.  Conclusions and guidance for policy makers. ..................cccoovuvnnn. 123
Notes . 124
Chapter 9.  Stated Preference Approaches II: Choice Modelling. . ................. 125
9.1 Introduction. ...... ... .. ... .o . 126
9.2.  Choice modelling techniques . . .............. ... ... iiuiiiiiiiiiiii. 126
9.3.  Advantages and problems of choice modelling..................... ... .. 133
9.4. Summary and guidance for decision-makers ..................c.oeurenron.. 137
Notes . 139
Annex 9.A1. Conceptual Foundations of Choice Modelling ....................... 140
Chapter 10. (Quasi)Option Value.................. .. . .. . . . @ ', 145
10.1. Some terminology ............ ... . 146
1020 Amodel of QOV .. ... . . 147
103. Howlargeis QOV? ... ... ... . 151
10.4. Summary and guidance for decision-makers .................oueeeneone.n. 153
Notes 153



Chapter 11. Willingness to Pay vs. Willingnessto Accept .. ...................... 155

11.1. Conventional procedures for economic valuation .......................... 156
11.2. Consumer’s surplus for quantitychanges ................. ... .. ... ....... 156
113, Propertyrights. ... .. .. 158
11.4. Do WTP and WTA differin practice?. .. ... .. ... . i, 159
11.5. Why do WTP and WTA diverge? ....... ... ... o i, 160
11.6. Why do the competing explanations for WTA > WTP matter?................ 164
11.7. Practicalreasonsforusing WTP. ... ... .. ... . ... . . ... . i, 164
11.8. Summary and guidance for decision-makers ............. ... ... oL 165
NOtES . . e 165
Annex 11.A1. Hicks’s Measures of Consumer Surplus for a Price Change. .. ... ... ... 166
Chapter 12. The Value of Ecosystem Services. .. ................................ 169
12.1. ECOSYStEIM SEIVICES. ... ...ttt et e 170
12.2. Marginalus. total valuation. . ...... ... .. ... ... i 171
12.3. Findingecosystemvalues............ ... ... i 174
12.4. Valuing an ecosystem product: genetic information for pharmaceuticals . . .. .. 175
12.5. Actual and potential economicvalue ......... ... ... . . o ol 179
12.6. Cost-benefit analysisand precaution ......... ... ... .. ... . ... 180
12.7. Summary and guidance for decision-makers ............. ... ... oo 181
Chapter 13. DIiSCOUNtN@. ... ... ... ...ttt 183
13,1, INtrodUCHON. .. ..ottt 184
13.2. Zero disCOUNTING. . .. ... i e 185
13.3. Time declining rates: a practicalrationale................................. 185
13.4. Time declining rates: a theoretical rationale based on uncertainty about

INEETESE TATES . . o vt vt ettt et et e e 186
13.5. Time declining rates: a theoretical rationale based on uncertainty about

the @CONOMY . . ...t e 187
13.6. Social choice and declining discountrates........................... ... ... 189
13.7. The problem of time-inconsistency.................. ... ... il 189
13.8. Conclusions and guidance for decision-makers ............................ 190
Chapter 14. Valuing Healthand LifeRisks. .. ................................... 193
14.1. Introduction: the importance of health effectsinCBA. . ..................... 194
14.2. Valuingliferisks:the VOSL........... ... ... . o i 194
14.3. The sensitivity of VOSLtorisklevels ............... ... ... ..., 196
14.4. VOSL and the income elasticity of willingnesstopay ....................... 198
14.5. Thesize of VOSL . . ..ottt 199
146. Ageand VOSL ... ... 201
14.7. LatentrisKs ...ttt 203
14.8. VOSL and VOLY . . . .ot e e e 204
14.9. Implied “valuesof life”. .. ... ... ... .. 206
14.10. Valuing children’s lives . . . ........ ... 207

14.11. Valuing morbidity. .. ... 212



14.12. CanCer Premia. . . ...\ttt e e e e e 215

14.13. Summary and guidance for decision-makers .............................. 216
NOtES 217
Annex 14.A1.Deriving the Value of a Statistical Life. . .................... ... ..... 218
Chapter 15. Equity and Cost-benefit Analysis................................... 221
151, Introduction. .. ... 222
15.2. Equityandefficiency ........... ... ... . 223
15.3. Analysing the distributional impacts of projects within a cost-benefit

framework. ... ... 225
15.4. Competing principlesof equity .............. .. ... . i 229
15.5. Summary and guidance for decision-makers .............................. 233
NoOtes . 235
Annex 15.A1. Deriving a Marginal Utility of Income Weighting Procedure. . . .. ...... 236
Chapter 16. Sustainability and Cost-benefitAnalysis ......................... ... 237
16.1. INtroduction. .......... ... .. i 238
16.2. Sustainability: background ................. ... ... . . 239
16.3. Weak sustainabilityand CBA . ............. .. ... ... ... ... ... ... . ... ... 240
16.4. Strongsustainabilityand CBA ..................... ... ... ... . 245
16.5. Summary and guidance for decision-makers ................ ... ... ... .. ... 249
NoOtes .. 252
Chapter 17. Bemefits Transfer............... ... ... ... ... ... ... ... 253
171 Introduction. ............ . 254
17.2. Benefits transfer: basic conceptsand methods. ............................ 255
17.3. Benefits transfer guidelines and databases . ............................... 259
17.4. Thevalidity of benefits transfer. . ................ ... .. .. .. . . . . . . .. ... 260
17.5. Summary and guidance for decision-makers ....................coooii... 266
Chapter 18. Cost-benefit Analysis and Other Decision-making Procedures . .. ... ... 269
181. Agalleryof procedures ............... ... ... .. .. .. . 270
18.2. Environmental Impact Assessment (EIA) . ................................. 270
18.3. Strategic Environmental Assessment (SEA) .o 271
18.4. Life Cycle Analysis (LCA) . ............ooror 271
18.5. Risk Assessment (RA)....................... . o 272
18.6. Comparative Risk Assessment (CRA). .....................coooireoieiii.. 272
18.7. Risk-Benefit Analysis (RBA). .................oooooio 273
18.8. Risk-Risk Analysis (RRA) . .............oooomrm 273
18.9. Health-Health Analysis (HHA) ..................... ... ... ............. 273
18.10. Cost-Effectiveness Analysis (CEA) ... ...................cieeenneii.. 274
18.11. Multi-Criteria Analysis (MCA). . ............... .o, 275
18.12. Summary and guidance for decision-makers ....................... i, 276



Chapter 19. The Political Economy of Cost-benefit Analysis ...................... 279

191, TheiSSUe .. oo e 280
19.2. Political welfare functions. ........ ... ... i 280
19.3. Efficiencyasasocialgoal ......... ... ... 281
19.4. Welfare and self-interest. .. ... ... ... .. 282
19.5. Moneyasthenumeraire.......... ... ... it 283
19.6. Interest GrouPS @ZAII. .. ...ttt ettt e 283
19.7. Flexibility in politics. ... ... 284
19.8. IS CBA participatory? ... ...ttt i 284
19.9. UnNCertainty ...t 285
19.10. Economic literacy . .. ... ..o 286
19.11. Summary and guidance for decision-makers ......... ... ... ... .. ... 287
NOtES . ot e e 287
RefETENCES. . . . .. 289
INAeXeS . . ... 307
List of boxes

3.1. Achievingair quality targetsinEurope.................... .. .. i, 58
3.2. Theoverall cost-benefitequation .......... ... ... ... il 62
5.1.  Ancillary benefits from climate change control policies..................... 81
7.1. HPM and the impact of water quality on residential property values .. ........ 95
7.2. The recreational value of game reserves in South Africa. .................... 97
7.3.  Averting behaviour and air qualityinLos Angeles ... ....................... 100
8.1. Elicitingnegative WTP. .. ... ... . . i 112
8.2. Coercion vs. voluntarism and WTP for a publicgood........................ 113
8.3. Valueuncertaintyand WTP ........ ... i 117
8.4. Risk insensitivity in stated preference studies.................. ... ... 121
8.5. Hypothetically speaking: Cheap talk and contingent valuation ............... 123
9.1. Choice experiments and a cleanerriver Thames ........................... 129
9.2. Testing the cognitive burden of choice modelling ....................... ... 135
10.1. Quasi option value and tropical forest conversion ................ ... ... L 152
15.1. Distributional CBA and climatechange .......... ... ... ... ... ... .. ..., 230
15.2. Balancing competing principles of environmentalequity .. .................. 232
16.1. Changesinwealthpercapita......... ... ... ... il 242
16.2. Sustainability and cost benefit analysis of tropical deforestation ............. 244
16.3. Climate change and shadow projects ............ ... ... ... .. ... ... 249
16.4. The public trust doctrine and shadow projects.............. ... ... .. ... ... 250
17.1. Benefits transfer and the policy process: The case of the River Kennet ........ 261
17.2. Valuing health in the European Union - Are values consistent across countries?. .. 263
17.3. Temporal reliability of transfer estimates ........................... ... ... 264
List of tables

2.1. Compensating and equivalent variation measures. .. ....................... 46
4.1. Rankingindependent projects .............. .o 69
4.2. Choosing projects usingtheIRRRule ................ ... ... ..ol 72
7.1. An overview of revealed preferencemethods . .............. .. ... .0 92



7.2.  Per trip values for game reserves of KwaZulu-Natal, 1994/5.................. 98
8.1. Possible valuation topics and potential problems........................... 109
8.2. Translatingintended actions into WTP estimates .......................... 112
8.3. Examples of common elicitation formats.................................. 115
8.4. Elicitation formats — some stylised facts. .................................. 116
8.5. A scope test for mortality risks (Median WTP,USD)......................... 121
9.1. Stages of a choice modellingexercise................cooiiiiiin ... 127
9.2. Main choice modelling alternatives. . ..................... ... ... 127
9.3. Riverattributesandlevels............ ... ... ... .. 129
9.4. Comparisonoftestfailures............. ... ... ... ... . .. . 136
11.1. Summary of surplus measures. ... ............... .o, 158
11.2. Summary links between WTP, WTA and equivalent and compensating
MEASUIES . . ... e e e e 159
11.3. WTA/WTP fortypes of @oods ...t 160
11.4. Ratio of WTA to WTP for publicgoods .......................cooiiiiin... 160
11.5. Summary of factors affecting the WTA-WTP disparity ...................... 161
12.1.  Economic characteristics of ecosystem products and services ............... 174
12.2. Estimates of the pharmaceutical value of “hot spot” land areas .............. 177
13.1. Numerical example of Weitzman’s declining certainty-equivalent
diSCOUNETALe . . ..o 187
14.1. Recentestimatesof the VOSL.............. ... ... o iiiiinii ... 200
14.2. Recent studies of the age-WTP relationship. ... ............................ 202
14.3. Valuing future risks and immediate risks (GBP) ............................ 204
14.4. Direct estimates of the VOLY (GBP) - Chilton et al. (2004) for the UK ........... 205
14.5. Indirect estimates of the VOLY (GBP) -~ Markandya et al. (2004) ............... 206
14.6. Comparison of VOLYS and VOSLS .. .............oovono 206
14.7. Studies valuing children’s health...................... ... ... .. .. .. .. ... 210
14.8. Values for morbidity in Europe: GBP WTP to avoid an episode................ 212
14.9. Comparison of morbidity values in Ready et al. (2004a) and those in ExternE
and Maddison (2000) (GBP) ... .............coouree 214
14.10. Economic valuation of NFCS (GBP1999) ......................o0 o', 215
15.1. Distributional weights and CBA - illustrative example ...................... 229
15.2. Relative social value of gainsandlosses. ............. ... .. ... . 229
15.3. Estiamtes of distributional weighted climate change damages ............... 231
16.1. Change in wealth per capita, selected countries, 1999. . ...... .. ...\rrin... 242
16.2. Value of excess derorestration, 1995. .. .. ... ... ... ... 244
17.1. Anillustration of the RPA methodology . .......... ... ... ... ... . .. . ... 259
17.2. Performance of transfer methods — an example ............... ... ........... 265
18.A1.1. Weighted input data for an MCA: cost weighted atunity................... 277
List of figures
6.1. Totaleconomicvalue. ................ ... ... ... ... . . .. . . . .. ... 87
6.2. Total economicvalue. ............... ... ... ... . ... . . ... . ... ... ... 88
8.1. Payment card in CV study of improvements in Scottish coastal waters. . . . . .. 117
9.1. Mustrative choice experiment QUESHION. . ....... ... 128
9.2. Ilustrative contingent ranking question ....................... 0., 131
9.3. Ilustrative contingent ratingquestion. ............. ... ... .. . e 132
9.4. Ilustrative paired comparisons question................... ... 132



9.5.
10.1.
11.1.
Al1.1.
12.1.
14.1.
15.1.
16.1.
17.1.

Sample contingent ranking question from pesticide survey................. 135

AdeciSiOntree .. ... . 149
Demand curve representations of consumer'ssurplus ..................... 157
Hicks’s four consumer’s surpluses forapricefall. ............... .. ... ... 167
Stylised costs and benefits of ecosystem service provision.................. 172
Risk and willingness topay . ... 195
Sample ranking card for Experiment 1. ....... ... ... .. ... . ... . .. 232
Project selection and strong sustainability. . .......... ... ... oo 248

Continuum of decision settings and the required accuracy of a benefits
ransfer .. ... 266



