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public costs 340
agricultural diversification 52-54, 55
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see also cropping patterns
agricultural intensification, Jordan 236, 255
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see also Common Agricultural Policy (CAP)
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evolving priorities 23
protection 26-27,109, 121-122
taxation 25-26
water use 27
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Albania 37, 297
‘allocation gap’ 71
‘allocation stress’ 7, 58, 59, 70
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Jordan Valley 248
on demand 50

rotational 112, 146—147
shejpali system 112, 113, 115
see also reallocation of water; water
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Amman 233, 234, 257
Andalusia 55, 309
application efficiency 98, 99-101, 104105
Argentina 36
arroyos 169
Asian Development Bank (ADB) 4, 39, 136
assets, capital value 303
Australia 36, 63, 64
Austria 297, 301, 304
autonomy, irrigation schemes 5, 44—45, 72—74

banana production 53, 239, 248, 249-251,
253, 254
Bangkok, water allocation 133
Bangladesh 3, 36
groundwater use 209, 210
National Water Policy 9
Bedouin tribes, Jordan 237, 241, 243, 245, 247,
255-256
Belarus 297
Belgium 297,316, 317
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direct 41
identification of 40-41
indirect 41, 95, 117
benefit taxes 3
benefits, multiplier 25, 41
berseem 274
betterment levy 40
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Bihar 37, 43 collectives

Bosnia and Herzegovina 297 China 278, 287
Brazil 9 Vietnam 168-169
Britain Colombia 36

colonial water control 1-2

see also United Kingdom
broad bean 271, 274-275
Brooke Bond Tea Company 153, 157
Bulgaria 297, 301, 316, 317, 319

California 56
Canada 67
canal management, contracting 285
capital costs 24, 31-32
agricultural diversification 132
recovery 1-4, 43, 303-304
capital depreciation 269, 270, 303
cash crops 55,112, 113, 131
constraints to 290-291
support price 121-122
Catholic church 153
Chao Phraya delta, see Thailand, Chao Phraya
delta
chickpea 113, 114
net returns to water 198, 200
Chile 63, 64, 111
chilli 131
China 5, 10, 25, 28, 35, 47—48
farmers’ response to scarcity 290-291
food self-sufficiency 291
groundwater 279, 285-288, 290
dependence on 210
electricity supply for 214-215
Hai river basin 287, 292
Household Responsibility system 278-279
Hunan and Hubei provinces 284
irrigation management reform 283-285
irrigation policy 9, 278-280
Ministry of Water Resources (MWR) 280
Ningxia province 283, 291
reallocation of water 61
water charges
groundwater 285-287
regulation 44
surface water 280-281
water property rights 291-292
Water Supply Companies 283
Yellow River basin 292
Chonlaprathan 126
cities, water allocation 31, 58-60, 71, 133, 303
citrus crops
Jordan 239, 248-251, 253
Morocco 270
coffee 146
collection of charges, see water charges,
collection
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Taiwan 168
Tanzania 144, 147
Vietnam 168
Commission National de Aqua (CNA) 209
Common Agricultural Policy (CAP) 68, 299,
308-309
Agenda 2000 309, 329, 337, 339
agri-environment programmes (AEP)
332-334, 335-336, 337-343
contradiction in agricultural/environmental
programs 330
evolving priorities 23, 329
integration with WFD 314-315
reform 299, 309, 329, 333, 335
compensation
agri-environment schemes 333, 339-340
water reallocation 333, 339-340
conflict
irrigation and environment 32
upstream-downstream water users 30, 31,
147, 151
conjunctive water use 30
contribution principle 5
cooperatives (water control), Vietnam 168-169,
175-176, 179, 181, 186
cost recovery 23, 133-136
context 5
empirical evidence 42—45
equity issues 40, 134—-135
EU Water Framework Directive 299-305,
315
financial investment 1—4, 303-304
indirect 134
Jordan 248-249, 254
objections to 40-42
operations and management costs 4-6, 10,
42-45, 42, 69-70, 135—-136, 303
opposition to 158
rationale for 38-40
successful 10
Tadla scheme, Morocco 267-268
Tanzania 151-152, 155—-158
cost-benefit analysis 23-25
cost-sharing 72-74, 95, 135-136, 303
costs
capital 1-4, 24, 31-32, 43, 132, 303-304
definition in WFD 311-312
direct marginal 24
environmental 300
estimation 41-42
groundwater 304
indirect 24
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irrigation district/scheme 300-301, 302
private (on-farm) 300
pumping of water 165
resource 300
social 300
water authority 303-304
water charge collection 157-158, 282, 283
Cote d’Ivoire 26
cotton 110, 307
net returns to water 198, 200, 205-206
covenants, cost recovery 3—4
Croatia 37, 297, 317
crop prices 131
supported 109, 121-122
crop-based water charges 34, 36, 196, 197
crop-based water costs 249
cropping patterns 10, 70, 70, 75, 314
China 290-291
constraints 132, 203, 290-291
and EU Common Agricultural Policy 339
Tadla scheme, Morocco 265—-266
and technology choice 96
Thailand 131-132
and water charges 52-56, 70, 115-117,
130-133, 139, 253, 255, 312-313,
343
and water delivery schedules 119
crops
high-value/cash 52-53, 55, 70, 112, 113,
119, 121-122, 131, 255, 258, 312,
313
returns to water 52, 53, 116, 198, 199, 200,
204-206
water requirements 97-98, 114
see also cash crops and individual crops
cross compliance 314, 329
cunzhuang xiaozu 287
customary water management 146-147
Cyprus 38, 297
Czech Republic 297, 317

dams, cost recovery 303

Dar es Salaam 151

databases, water rights registration 153-155

dates 255

decentralization of water control, Vietnam
169-170, 185-186

demand management, concept of 6, 8—9

Deng Xiaoping 215

Denmark 297, 301, 317, 319

devolution of power 72-74

diesel power, groundwater pumping 113, 212,
213, 224, 225, 267

dindilos 146

domestic water charges 10

domestic water use 27
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China 279
drip irrigation 57, 96, 252, 306
drought, see water scarcity
dry season, water allocation 138
Dublin Principles 6, 108, 123

economic good, water as 6, 12, 108
economic liberalization, Vietnam 169-170,
185-186
Economic and Social Commission for
Asia—Pacific (ESCAP) 8
ecotaxes 305, 312, 314, 315
Egypt 38, 39, 43
El Paso 61
electricity supply
intelligent management 227-229
metering
farmer resistance 216-217
North China 214-215
South Asia 208-209, 213, 215-218
rationing 219-226
separation of agricultural and
non-agricultural 222
electricity tariffs
flat
with intelligent power
rationing 219-226
justification of 219-221
electricity use
China 287
India 113, 210-211, 212, 213
Vietnam 184-185
environmental costs 32, 65, 304—305
defined in WFD 311-312
water pricing and 8
environmental pricing mechanisms 66—68
environmental value of water 27, 65
equity 40, 256
and cost recovery 40, 134-135
intersectoral reallocation of water 60-61
and water quotas 51-52
Estonia 297
European countries
current problems and trends in water 296
experience of WFD 316-325
irrigated agriculture 295-296, 297-298
water quotas 50
see also named countries
European Union (EU)
Common Agricultural Policy (CAP) 68,
299, 308-309, 314-315
agri-environment programmes
332-334, 335-336, 337-343
evolving priorities 23, 329
development of water legislation
296, 299
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European Union (EU) (Continued)
environmental directives 314
NEWATER research project 334, 337—-343
see also Water Framework Directive (WFD)

evapotranspiration 27, 57
reducing 292

‘exit’ price 308

‘expansion effect’ 53

export duties 25-26

expropriation of water 60-61

externalities 65

farm budgets, Tadla scheme, Morocco 271,
274-275
farm costs, water as share of 197-199
farm incomes 34, 37-38, 102, 251
and agri-environment schemes 333,
339-340
China 277, 290
Tadla scheme, Morocco 271
and water charges 341-343
farm subsidies 26-27, 67, 308—-309, 312—-313
crop support prices 109, 121-122
decoupling from production 67, 68,
314, 329
rice production 135
farmers
benefits from irrigation 40—-41
crop choice, see cropping patterns
participation in irrigation management 35,
39, 72-74, 268, 283-285, 291-292
profit-maximizing behaviour 114
resistance to water charges 42—45
resistance to water ‘rights’ 158
responses to water price rise 33, 109
responses to water scarcity 28, 30, 129-130
technology adoption 54-55, 56-58
tension with irrigation operators 29
water accounting 268
water use efficiency 28, 45-46, 117-121,
128-130
feasibility studies 24-25
fees, see water charges
fertilizer use 65, 67, 96, 299, 314
field level irrigation 266-267
financial autonomy 5, 44-45, 72-74
Finland 297
flat-rate tariffs
electricity supply 219-226
justification of 219-221
water 114, 305-306
fodder crops 270, 271
Food and Agriculture Organization (FAO) 4, 41
food prices 26, 117
food security 25
China 291
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South Asia 211
Vietnam 166, 169
France 297
agricultural pollution 304
Canal de Provence 50
irrigation district costs 302
water charges 50, 317, 319
water demand elasticity 308
water user associations 301
fruit and vegetables 53, 57, 132, 304, 312
China 290-291
export of 290-291
Jordan 237, 238, 239, 241, 242, 243, 245,
246, 247, 248, 249-251
fruit tree farms, Jordan 237, 238, 241, 242, 244,
245
furrow irrigation 96

Ganga—Brahmaputra—Meghna basin 212
geopolitical goals 25
Germany 297,301, 317, 319-320
Ghana 26
Good Farming Practices 314
grain crops 53, 113, 114, 119, 120
Great Ruaha river 145, 147
Greece 36, 47, 295, 297, 301, 302, 304, 317,
320-321
Green Revolution 193, 208
greenhouse farms 304, 307
Jordan 249-251
groundnuts 114, 119, 120, 120
groundwater
expropriation 60
markets 63, 111
salinity 192, 193, 195-196, 240, 332
groundwater use 32, 54, 209-210, 210, 211, 212
China 209, 210, 279, 285-288, 290
consumption rates 307-308
cost recovery 314, 315
costs 269, 285-286, 304
environmental costs 65
Europe 296, 314
falling water tables 65, 279, 287
India 113, 195-196, 197, 201, 209, 210
Jordan 234-235, 237, 240-241
quotas 49-50, 240, 248, 252, 254, 257
South Asia 210-212, 213
Tadla scheme, Morocco 269, 271-272
‘tragedy of the commons’ 195, 196
guar 206
Gujarat 37, 37, 56, 217, 222
Sardar Sarovar project 221

Haryana state, see India, Haryana state
Hawaii 57
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heavy metal pollution 314

horticulture 343

human rights, water as 12, 126
Hungary 297, 317, 321

hydropower 61, 143, 147, 151, 154, 157

illegal water use 148
incentives 6-10, 11, 39-40
EU Water Framework Directive
305-310
linkage to water charges 44
negative 6, 68, 247, 305—-306
positive 68, 75, 247, 257
India
Andhra Pradesh 10, 226
cost recovery 39
electricity supply
metered tariff regime 213-218
rational flat tariff regime 218-226
food security 211
groundwater use 113, 209-211
dependence on 209-212, 210, 213
electricity-powered 212, 213
regulation 212-213
Gujarat 37, 37, 56, 217, 221, 222
Haryana state 43, 192, 224, 229
agriculture and hydrology 193
costs of water 197
groundwater 195-196, 197, 201
Haryana Water Resources
Consolidation Project 197
Sirsa Irrigation Circle 204
value of water (returns to water) 197,
198, 199-200, 204—-206
warabandi system 193-195, 202
water charges 196, 197
water pricing policy
instruments 200-203
irrigation technology 56
Madhya Pradesh 217, 220
Maharashtra
electricity supply 217
irrigation system 112
Mula canal system 112-113
Orissa 217, 218, 230
Punjab 224, 229
State Electricity Boards (SEBs) 208, 213,
213-214, 218
Tamilnadu 223, 224
Uttar Pradesh 213, 218, 224
water charges 36, 37
water transfers 60
Indian Grameen Services 217
Indonesia 3, 7, 36, 38, 39
industry
water prices 281

Molle & Berkoff_Index.indd 351

water use 27, 59
China 279
infrastructure
cost recovery 303-304
maintenance 38-39, 282, 310
integrated water management 329, 344
International Bank for Reconstruction and
Development (IBRD) 127
International Irrigation Management
Institute 4
investment 23
colonial 1-2
cost recovery 1-4, 303-304
irrigation versus rain-fed agriculture 40
private 34
Iran 38, 47, 104, 209, 210, 210
Ireland 301
irrigation, rationale for 23
irrigation design 28-29
irrigation districts (IDs)
China 280, 281
costs 300-301, 302
Spain 324
irrigation efficiency 28, 58
farm level 117-121
irrigation schemes 73
river basin scale 28, 102, 105, 129-130
Tadla scheme, Morocco 266-267
and assumptions 111
Maharastra (Mula Canal)
model 113-121
water pricing 10
irrigation management
accountability 72-74
cooperatives 168-169, 175-176, 181
cost recovery 4-6, 10, 4245, 42,
69-70, 303
customary 146-147
decentralization 169-170, 185-186
linkage to charges 44, 139-140
local 169-170
participatory 35, 72-74, 144, 146, 268,
283-285, 291-292
shejpali system 112,113, 115
state 147
traditional 146-147, 266
warabandi system 63, 103, 112, 115,
193-195, 202
water scarcity 29-31, 50, 51, 103—-104
irrigation schemes
autonomy 5, 44-45, 72-74
costs 300-301, 302
expansion 40
rehabilitation 7, 39
typology 29-31
water losses 117-118
irrigation service fee (ISF) 33
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Israel 50, 51,57

Italy 321-322
Foggia region 312, 313, 313
groundwater use 210
irrigated agriculture 295, 297, 321
irrigation district costs 300, 301, 302
irrigation water charges 318, 322
water demand curves 312, 313

Japan 36, 210
Japanese Bank for International Cooperation 136
Jordan 36, 55
cropping patterns 253, 255
groundwater policies/by-law (high-
lands) 237, 240-241
impacts on farming systems 241-244
water savings 244-248
groundwater use 234-235, 237
Lower Jordan River Basin
farming systems 235-237, 238-239
water allocation 233, 234
technology adoption 236, 243, 252
water policy reform 233-235
water pricing (Jordan Valley) 37, 248-254
alternatives to 253-254
cost recovery 248-249
current and proposed tariffs 258
impacts on farming 249-251
water allocation 248
water quotas 49-50, 248, 252, 254, 257
water scarcity 233
Jordan Valley Authority 236

Kazakhstan 36

Kilombero Valley Teak Company 157
King Abdullah Canal 236

Kolombero Sugar Company 157
Korea 38, 67

Kyrgyzstan 37

labour
agricultural 315
availability of 132
irrigation construction 41
substitution with water 96-97
‘volunteer’ 282, 284

land taxes 35, 181

large-scale water users 156, 157

Latvia 297

laws, national water 9

Lithuania 297

livelihoods, rural 211, 251

Loy Krathong festival 126

lucerne 53, 119, 271
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returns to water 274-275
Luxembourg 297

Maastricht Treaty 296
Macedonia 37, 297
Maharashtra, India 112-113, 217
maize 146, 286, 307, 314, 339
agricultural subsidies 308-309
Malaysia 26
Mali (Office du Niger) 37, 43
marginal cost pricing
electricity 219-220
water 31-33
market-based water prices 35
markets, water 62—64, 308
media 8-9
melon 343
metering
electricity 208-209, 214-218
China 214-215
South Asia 215-218
ground water 240-241, 257
see also volumetric water charges
Mexico 5, 26, 37, 37, 300
bulk water allocation 48—49
groundwater use 209-210, 210
reallocation of water 61, 63
micro-irrigation 56
Middle East 36
migration, Tanzania 145-146
millet 113, 114, 119, 120
moisture probes 97
Moldova 297
monsoons 120, 166
Morocco 5, 10
agricultural and water policy 263—-264
irrigated agriculture 262
Tadla scheme 263
groundwater prices and management
267, 269, 271-272
infrastructure and water distribution
264-267
institutions and governance 267-268
operation and management costs 269,
270, 272
returns to water 270-271, 274-275
surface water prices and management
268-269, 272
water charges 37, 43, 49, 268-269
Water Law 264, 267, 272
water-saving technology 57
Mtera—Kidatu power plants 151
multiplier benefits 25, 41
mung bean 132
municipal and industrial uses of water 27
mustard, net returns to water 198, 200, 205-206
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National Geographic 8-9
national priorities 25
Nepal 37, 209, 210
net irrigation requirement (NIR) 114
Netherlands 67, 305, 312, 314
irrigation water charges 318, 322
irrigation water use 322
water and irrigation 297
NEWATER research project 334, 337—-343
Niger 37, 37
Nigeria 36, 37
nitrogen use/pollution 299, 304
Norway 297

OECD countries, review 10-11
Office du Niger (Mali) 43
olive
Jordan 237, 238, 241-246, 247
Spain 307, 309
Tadla scheme, Morocco 270, 274-275
operation and management (O&M) costs
estimation 41-42
pumping 165
recovery 4-6, 10, 42—45, 42, 69-70,
135-136, 254, 303
Tadla scheme, Morocco 269, 270
operators, irrigation schemes 29
opportunity costs 32
opportunity-cost pricing 61-62, 109-111
overirrigation 120-121

Pakistan 26, 36, 37, 44
groundwater use 209, 210
palm trees 255
paprika 274-275
participatory irrigation management 35, 72-74
China 283-285, 291-292
Tadla scheme, Morocco 268
Tanzania 144, 146, 157
Peru 37, 50
pesticides 65, 67, 96, 299, 314
Philippines 5, 10, 35, 39, 44, 73, 74
phosphorus pollution 314
Poland 37, 298
politics in water management 25, 255-256
‘polluter-pays’ principle 6, 8, 66, 71, 299, 311,
315
pollution, agricultural 65, 304-305, 314
pollution charges 66
pollution permits 67
Portugal 301, 322-323
Alqueva dam 304
irrigation water charges 318
water and irrigation 298
poverty alleviation 25
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power, devolution of 72-74
power use/supply, see diesel power; electricity
supply; electricity use; hydropower
Pravara electricity cooperative 217
private investment 34
protection of agriculture 26-27, 109, 121-122
public-private partnerships 74
pumping of water
costs 130, 165, 269, 285—-286
diesel-powered 113, 212, 213, 224, 225, 267
electricity-powered 113, 210-211, 287
pyrethrum 146

qanats 1, 62
quotas 11, 35, 36, 49-52
advantages 51
CAP agri-environment programme 333-334,
338-339, 343
compensation payments 333, 339-340, 343
crop-based 248
drawbacks of 51-52, 343
Jordan 49-50, 240, 248, 252, 254, 257

rain-fed agriculture 40, 134-135
rationing
electricity 221-226
water 51, 103—-104, 116-117, 122-123
reallocation of water
across sectors 58—65, 132—-133
bureaucratic 60-61, 64
Jordan 236
markets 62—64, 308
and water pricing 61-62, 70
registration, water rights 144, 148-149, 152—-155
rehabilitation, irrigation schemes 7, 39
relative water supply (RWS) 29-31
remediation charges 66
rent-seeking strategies 5
resource charges 36
resource costs 300
definition in WFD 311-312
return flows 117-118
reuse of water 129-130
rice
international trade 135
net returns to water 198, 200, 205
specific water charges 197
rice production 53
burden of water charges 38, 38
taxation 134
Thailand 131-132, 134
Vietnam 168-169, 170
rights, see human rights; water rights
Rio Declaration on Environment and
Development 6
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Rio Grande 61, 63

river basin, water use efficiency 28, 102, 105,
139, 219

robta 266

Romania 298, 301, 318, 323

Ruaha National Park 147

runoff losses 117-118

rural development priorities 25

Rural Development Programmes (RDPs)
314-315

Russian Federation 298

safety nets 256-257
salinity
groundwater 240
soils 65, 252
sanitary and phytosanitary regulations
290-291
Saudi Arabia 37
Science 8-9
Scientific American 8
Scotland 324
seepage losses 117-118
seguias 266
service agreements 128-129, 137, 140
shejpali system 112, 113, 115
shrimp farming 131, 132
single farm payments 299, 309, 313, 329
Slovakia 298, 318
Slovenia 298
small-scale water users 153, 155, 157—158
social issues 251, 255, 256-257, 300, 304
socialist agriculture 168-169
China 278, 287
soil salinity 65, 252
sorghum 113, 114, 119, 120
South Africa 9, 36, 63
South Asia
electricity supply
metered tariff regime 213-218
rational flat tariff regime 218-226
groundwater use
dependence on 209-212, 213
electricity 212, 213
regulation 212-213
State Electricity Boards (SEBs) 208, 218
see also named countries
South Korea 43
Spain 36
Andalusia 308, 309
Aragon 308
Duero valley 312-313
EU Common Agricultural Policy 332-334,
335-336
groundwater use 330
Guadalquivir basin 61, 301, 303, 313
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irrigated agriculture 295, 298, 323-324,
328-330
expansion 332
irrigation cost recovery 303-304, 316
irrigation districts 300-301, 302
irrigation infrastructure maintenance 310
irrigation water charges 318, 324
La Mancha 330
agriculture and water policies
analysis 334, 337-343
objectives 332-334, 335-336
groundwater abstraction 331-332
water pricing 340-343
River Basin Authority 324, 332
Tablas de Daimiel national park 330
Tablas de Daimiel wetland 330, 331-332
Valencia region 303-304, 306, 307—-308
water abstraction 296
Water law 300-301, 303, 332
water policy 332, 335-336
water use incentives 307-308
water user associations 301
sprinkler irrigation 96, 97
Sri Lanka 1, 26, 38, 48
stakeholder agreements 303
state
infrastructure maintenance 39
reallocation of water 60-61, 64
water charge assessment/collection 35
water ownership 280
State Electricity Boards (SEBs), South Asia 208,
213, 213-214, 218
strawberry production 307
subsidies
agricultural 26-27, 67, 68, 109, 121-122,
135, 308-309
irrigation technology 57, 309
power 222, 223
Sudan 36
sugarbeet 270, 274-275, 307, 312-313
sugarcane 53, 112, 113, 115, 116, 120, 197
support prices 121-122
sunflower 119
‘Super Green Revolution’ 236
support prices, crops 109, 121-122
Sweden 298, 301, 318
Switzerland 67, 298, 312, 318
Syria 37

Tablas de Daimiel national park 330,
331-332
Taiwan 37, 73, 168
Tamilnadu 223, 224
Tanzania 36, 143
irrigated agriculture and hydrology 143
River Basin Management project 144
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River Basin Management and Smallholder
Irrigation Improvement Project 150
Rufiji basin 154, 157, 158
Upper Ruaha catchment 144
background 145-147
water fees system 155-158
water legislation
before 1990s 147-149
reform in 1990s 143-144, 149-153
water rights registration 144, 148-149,
152-154
Tanzanian Electricity Supply Company
(TANESCO) 148
tariffs
binomial 36, 319
defined 33
flat rate 114, 219-221, 305-306
types of 34-35
see also water charges
taxation
agriculture/crops 25-26, 35, 134
groundwater abstraction 240
pollution control 67
Vietnam 181
see also ecotaxes
technology adoption 10, 54-55, 56—58, 95-102
Jordan 236, 243, 252
and water prices 70-71, 70, 95—96
Thailand 26, 28, 37, 55
Chao Phraya delta
agriculture and hydrology 127-128
irrigation cost recovery 133-136
water pricing 126-133
free water principle 126
Mae Klong basin 133
rice production 131-132, 134
Royal Irrigation Department 127, 129
water sector reforms 136-138
The Economist 8-9, 108
threshold water price 95, 98—101, 104
trade
agricultural 25-27, 135, 290-291
in water 63, 110-111, 202—-203, 304, 308
traditional water management 146-147, 266
tube wells 54-55, 56
China 278
diesel-pumping 113, 212, 213, 224, 225, 267
electric 208, 210-211, 224, 225
Morocco 267
private ownership 34
Tunisia 10, 36, 37, 43, 57
Turkey 5, 36, 37, 48, 300

underirrigation 196
United Kingdom 312, 314
irrigated agriculture 324

irrigation water charges 318, 324-325
local irrigation management 301
water privatization 303
United States 25, 36, 56
agricultural subsidization 135
cost recovery 43
groundwater use 210, 210
irrigation water allocation 50
water pricing and water demand 110
water trading 63, 64
upstream-downstream user conflict 30, 31, 147,
151
urban populations 117
urban water allocation 31, 58-60, 71, 133, 303
US Agency for International Development
(USAID) 4, 41, 237
‘user-pays’ principle 66, 68, 71
USSR, former 210

value of water 27, 197, 198, 199-200
agri-environment programmes 340
vegetable production 53, 57, 132, 146, 304, 312
China 290-291
Jordan 237, 238, 239, 241, 242, 243,
245-251, 253
Morocco 270
Vietnam 9, 73
food security 166, 169
Irrigation and Drainage Management
Company (IDMC) 170, 172-175,
181-184, 186
Provincial People’s Committees (PPCs) 171
Red River delta 165, 166, 167
Bac Hung Hai polder 170-176
evolution of water control 166—170,
185-186
institutional framework of water
control 170-176, 184-185
Van Giang irrigation scheme 177
water pricing 36, 37, 44, 177-185
volumetric management 31
volumetric water charges 34, 36, 46—47, 94-95,
219, 306
India 192
Tadla, Morocco 268-269, 272, 273
Thailand 128

Wales 324
warabandi system 63, 103, 112, 115, 193-195,
202
wastage of water 28, 117-121
and pricing 7-8, 45—46, 128-130, 139
wastewater, treated 236, 247, 253
WATECO guide 300, 311-312
water abstraction fees 304
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water accounting, farmers 268
water authority costs 303-304
water charges
binomial tariffs 36, 319
bulk allocations 47, 48—49
burden of 37-38, 37
China 280-288
collection 35, 36-37, 117, 267—268
China 281-282, 283
costs of 157-158
Tanzania 152-153, 157-158
Vietnam 183
crop-based 34, 36, 196, 197
and cropping patterns 52-56, 70, 115-117,
130-133, 253, 255, 312-313, 343
defined 33
determination 36, 155-156, 179-181, 281
Vietnam 179-180, 184
extralegal payments 38
and farm incomes 34, 37-38, 102, 251,
341-343
flat rate (per-hectare) 114, 305-306
link to service quality 44, 137, 139-140
objectives/rationale for 21, 94
payment in kind 36
payment rates 156
small-scale users 153, 155, 157158
and technology adoption 54-58, 70-71, 70,
95-96, 252
threshold value 95, 98-101, 104
types of 34-35, 36
volumetric 34, 36, 46—47, 94—-95, 128, 192,
219, 268-269, 272, 273, 306
and water demand 6-10, 95, 312—-313,
341-343
and water use efficiency 7-8, 32, 45—46,
128-130, 138-139
water conservation 45-52
agri-environment programmes 333,
339-340, 343
China 284, 290-291
‘real water savings’ 292
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