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Guy 

Agriculture  and  natural  resources  department 

World  Bank 

Washington,  USA 

SUMMARY- Water  resources  have  been  usually allocated to ensure  sufficient  quantity  for hu- 
man  consumption and food production,  addressing  mainly  equity  issues.  Considerations of effi- 
ciency  have  not  always  been  incorporated.  Water  scarcity and quality have become a major 
problem in many  countries  that  are  beginning  to  appreciate  water  as an economic  good. This 
paper  addresses  some of the principles of allocating  scarce  water  resources  among  sectors. 
Several  allocation  mechanisms such as  marginal cost pricing, allocation by a social planning 
(public  allocation),  and  allocation  by  market  forces  are  described.  Examples of these  mecha- 
nisms  are  provided and advantages and disadvantages  are  discussed.  The paper also  offers 
examples of  how  countries  within  the  Mediterranean littoral put  economic principles in the allo- 
cation of water into effect. 

words: economic  efficiency,  equity,  water  allocation,  water  pricing,  marginal cost pricing, 
water  markets,  water  resources  development,  water  management 

the past de- 
on called 

an to 

in 
cated that 

on the agenda of all 
holistic management of as a finte and 

the of 
within the 

of  national  economic  and  social policy, of pa- 
action in the 1990s and 

beyond” 1994  p.71 ). That  document  goes 
on to say that developing  and using 

has to be  given to the satisfaction 
of basic  needs  and the of ecosystems. 

1994  p,71), 
these ‘be 

viewed as a social and an economic good. 

have been allocated fiom the 

the that h w a n  
consumption, sanitation, and the 
of food is available.  Societies invested capital in in- 

to maintain this allocation.  Yet  change 
in societies, including change and  development  of 

of 
sulted in new issues its allocation. 

a 
in pollution, while by 

no  means a 
than in this context, just what 
does it mean as an economic good? 
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of the that 
allocation of good? What 
does it 

of of 
an economic  good  and of alloca- 

ting it of 
outside the 

could put 
ples in the allocation of into effect. 
placing the use of in the context of 
a national follows economic  develo- 
pment  goals is emphasized.  Second, the 
outlines the of 
allocation. actual  means of 
including social planning, 

the 
gives  some  examples of 
cation 

OF 

While the 
the in 

on 
in 

as  an  economic  good  and the use of economic 
in its 

management in the of national  econo- 
mic and social policy. The use of 

be a of na- 
tional policies, 
The of 
top-level  commitment  to be the 

to  be  used,  coun- 
should make the commitment to developing 

institutions and  individuals  that 

OF 

that 
lakes, 
and,  with  the  advent  of  new  technologies,  desalina- 

input 

nomic such  as municipal, 

life style, 
and  dwindling supplies (both in of quantity 
and quality), the 

is is thus of 
tance that the existing be allocated 

is 
economic  decisions  compatible  with social objecti- 
ves, that is 
While economic efficiency is 
amount of wealth that can be a given 

base,  equity  deals with the of 
the total  wealth  among the 

of allocation attempt 
to  combine  both  efficiency  and equity 

Economic  Efficiency 

Allocation of can be vie- 
wed a economic point of view like a 

of the limited 
capital, and the economic use the capital 
and an  economically  efficient 

allocation, the benefit the 
use of the should be 
(that is, uses)  in to  maximize social 

the benefit using one additio- 
nal unit of the in be the 
same  as it is in any not,  society 
would benefit to the whe- 

the benefits, will be 
definition of economically efficient allocation is 

Optinmlity. to this definition, an 
allocation of a is efficient if and 

could of without 
making  someone else off. 

Equity 

be based on equity. 
Equity objectives 

of 
may not be consistent with ef- 

ficiency objectives. the case of 
example,  an equitable allocation of 

suggests that all of 
to still have a basic 

to this objective may 
entail 
vice, a 

based  on  income. 
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Criteria for Allocation 

of 
of the 

al. 1986): 

- Flexibility in the allocation of existing  supplies, 
so that the use  to 
use,  place  to  place, as demand  changes,  thus al- 
lowing to 

- Security of so that 
use the 

flexibility  as long as is of 

- of the 
is paid  by the so that 

into 
This  allows  the  allocation  to  account envi- 

wildlife). This  also  di- 
the employment of the 

ties  with the 

- of the  outcome of the  allocation 
so that 

action  costs) is minimized; 

- of the be 
ceived  by the equal 

the 

- public acceptability, so that the 
of 

ous segments  in  society; 

in 

in 
the  case An 
include  (Winpenny 1994): 

- so that the of allocation  changes 

- 
able  to  implement  the  allocation  mechanism,  and  to 
allow 

Tradition of 

mand  with  substantial  involvement of 
to as 

has  usually not 
of 

What is so unique 
the of the in 

its development  and  management essential 
than goods  that  can be handled  efficiently 

public  goods, that is, 

using  it. The lack of 
of 

of scale,  that 

socially inefficient  allocation, leading 

volumes of 
do  not  have  the  capacity  to finance such  huge  in- 

time 
of the of and the volume 
of capital  needed 

of 
conducted by the 1993). 

some cases, 
ments to so that 
additional  objectives, such as income 
settlement of food 
the social 

of is still the  main 
mechanism in 

The  objectives of the 
the allocation of be 

via of 
the of 

above). Since 
ly, 
a unique system the 

the of demand. The 
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is 
of influenced by the  existing institutional 
and legal well as the 

some of 
set of 

tions, 

The of 
vely few, and  the  next  section identifies of 

sadvantages. 

This section  discusses  the concepts, advantages, 

allocation, and 
Table 1 

outlined  above. 

A in es- 
the 

nal  cost of supplying the last unit of that An 
allocation  which equates (the 

of the is 
an  economically efficient, 

optimal, allocation of The efficien- 
the total value of 

of the  economy. 

include collection, 
to 

meet quality to custo- 
Sabbaghi 

typically do not include 
be included. include any so- 
cial  costs,  although  they  may be difficult to 
calculate. 
to some can be 

to be equivalent 
ginal  cost of to each type of use 

1988, 
1994). be applied  also  to  develop  dif- 

qualities of 

of Sabbaghi 1994, p.224). 

Advantages 

The most  obvious  advantage of is that it is 
efficient. the 

costs  and  benefits equal, but  at the efficient 
total value of 

supplied  and the total cost--is 
avoids the tendency to (and  consequen- 
tly of 
excessive is obviously 
comes  at a high social  cost. A system  could 

the of 

The limitation of 
ties in cost et. al 
1977). These difficulties in of 
blems in collecting sufficient 

estimate 
and costs. and Sabbaghi (1994) note the 
following definitional 

- The cost is multi-dimensional in na- 

- The the 
which it is that is 

- The cost 
is 

- The 
length of has of 
a  demand  change. 

These  issues,  among 
difficulties in 

in esta- 
blishing Simply put, when existing supply is 
fully utilized, invest huge 
sums in developing capacity. is 

the high cost of  expanding 
exam- 

in the cost func- 
tion  of 

of the fixed costs. 
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is also disadvantageous  because it tends to 
of 

if to the 
be negatively  affected. 

the of 

plement  because it 
difficult 

so, 
by those involved in 
tion (UN 1980). 

Public Water Allocation 

the public 

allocation of it is difficult to 
like is 

lopment is expensive the 
The list in 1 details the 

of 
vention  and  action in 

1 that is no  single  objective 

state 
ach, 

likely to be 
gnty,  and an 
the these  objectives 

would be 
of 

inefficient schemes.  Flat- 
common,  easy to manage 

and  easy schedu- 
les 

panied by 

Box 1: The Case for Government in Water 

I public  action: I 
G d  economies of scale in 

joint flood 
allocation  decisions  difficult. 
The of 

the potential in- 
centives in 
The  uses of in of the basin 

of 
all in the basin,  es- 

pecially those having all 
of lacking taxes, 

social  value of 
of such as the of floods (local) pub- 

lic on the basis of individual use. such  cases,  public  initia- 
tive may be that levels of 

often  developed  because of 
of 

as the coast Some 
, 

1993. 

is essential to  sustaining life, of 
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the  physical  allocation 
is independent of the 

in this  case  can be facts 
on equal in available 

individual even 
based  on political 

Advantages 

be 
objectives, that is, of 
insufficient the 

and a  given level of 

Disadvantages 

to deficient 
sive, 
clude 

of the 
dized 
mechanisms of of 

do not the 
cost of its value to the 
cly-mandated  penalties  can fail the 
value of 

difficult 

As 

mented  investment  and  management of the  existing 
Also, public  allocation  often  does  not  sup- 

cases, 
the policy  goals in the  basis of 

the 

following 
tion of is to as  an  exchange of 
use of a 
given  quantity 
The one is called spot 

some set of 

point of view, the 
tion of 
tions. the 

on the (institutions), and each facing 

by  each independent of decisions 
made  by decisions 
made by one individual should not affect the out- 
come of individual. And, finally, the  indi- 
viduals economic  agents in a  compe- 

such conditions, demand  and  supply 
dictate the quantities to be the 

the commodity in 

allocation is 
an individual  and  social  point of  view. 

the case of additional sti- 
pulations the special 
of discussed Someti- 
mes it of 

includes (1) defining the allocation of  wa- 
(2) the institutional and  legal 

hade, and (3) investing  in  basic  ne- 

The if 
conditions  could supply high-value 

the need to develop 
Also, by  allowing  com- 

pensation by 
an incentive 

Advantages 

benefits. The 
in- 

all 
sold  and the ceases economic activity). The 

the 
the case of 

the and the 
the benefit in two ways. the 

induces a shift 
in 

that is to 
Second, with the 
to cost, even 

extensive 

limit 
disposal 
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Disadvantages 

challenges in the  design  of a 
A 

investing in 
conveyance  systems, sale of 

finally, party 

hom to use 
tum flows,  which  may effect a 

Table 1 the mechanisms 
to the outlined can  be 

seen that the 
as they to the allocation 

mechanisms. This fact makes a 
cision as to which  mechanism to 

a of complicated. 

Table l - Comparison  of  Water with 
and  Criteria. 

Allocation 

Flexibility 08 0 o00 
1 I €70 I aao 

a 808 o Equity 

O 0 0  o O 8 0  Efficiency 

e380 0cI O00 

OB 0 al30 

and public  acceptability 

o0 a B and sustainability 

B O 0 0  O0 Efficacy 

o0 €30 0 

fiom B to U00 
Source: 

been  applied, with some  modifications, to 
and  locations. this section se- 

to ín fitwe implementation of allo- 
cation  mechanisms. 

C Q S ~  Pricing 

Given the long list of disadvantages  and difficulties 
of cost is not SW- 

that axe only few good  examples  of its 
application to in 

France 

is 
the ‘“binomial basis.  (The  binomial 
system  accounts off-peak  and  on-peak  costs). 
Jean a system since 

d’aménagement  de la 
to some 60,000 This 

scheme is in the 
with full of the l 
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if 
to investment decisions  in 

of land, cultivation, equi- 
pment  and (and,  indeed, if the Soci6t.tC itself 
is to  do  the same 

A peak is identified lasting five 
months 
plays a in 

- the peak 

- only. 

times  has to be Thus 
the capital  costs 

annual 
based  upon the peak by the 

The development  costs of the 
which in fall within 

in in fact lumped in 
with establish a single 

This 
the of the consumption  which 

is a well-known  way  between the 
[it] simpli- 

fies the scale and  enables  the  use of a single 

costs  constitute the only  element  in the off-peak 

in capital cost 
the of peak de- 

mand indicates (see 

the that the 
on the a beneficia- 
a state subsidy of 50 

on all elements of is 
a the 

the 
intact (Jean  1980). 

Water Allocatiou 

Bureau of and the  American West 

the United States, invested  in 
in the West in the mid- 

of the 1800s the 

a 
in development. 

the of the was a 
ment some of but 
that the costs of the 
means  of companies  (Wahl  1989). 
This  led  to the passage of Act in 
1902 and the of  an agency that be- 
came the of 
the the 
maintenance of sup- 

expansion in the West. Since 1950 
the of 
development of has between 21 
and 25 of land in  seventeen 

The of 
the Since 1906 the 

gation, cities, and 
the no to 

it has and  management 
of and systems. 

the cannot 
the capital (Cummings 

these  uses  has long 
been  tied to supply subsidies  and the extent 
of 
subsidies  talte  two  possible 
payment schedules, 

(Wahl 1989). 
the 

began  as a modest assistance in 
settling the West, a fund to 
which costs would be 
ved  into a 

90 
of 

host states  to 
50 of funding and  also 

the 
beyond  public  benefits. The 
ted in in the West. That expansion, 

a cost. While 
vate investments in in the West failed, the 

by extending 

times (Wahl  1989). 
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At a 
have  led  to  inefficient use of 
ces  as  well  as capital, 
1989  p.45). The costs of 

in the  absence 
of the left in 

little incentive use of the 

the 
test  economic  benefits  and  has, 
continued  to be used 
(Wahl  1989). 

The in 

The is 
(m) of the 

of in is a of de- 
fixed of it 

The in 
2, fields and  canals 

losses, it takes into account the 
in a simple way that can be adjusted  as 

a set of compu- 
table  guidelines the 
who  must  allocate the 

at gates. is given, 

of individual 
of 

jects on the basin. The is 
incompatible  with the it 

of to be applied  to each 
based  upon  the  maximum  physical  yield  possible. 

Box 2: Principles of 
The basic  design  consists of biweekly  calculations of the “full of 

unit  given the each unit. To this  amount is added the amount of 
be  expected  to be soil  type,  canal  loss). The sum is 

each unit. The full is the known total 
available in the  system  to  estimate a value,  which is actually a of available  wa- 

value is equal to 1 A 
age means  that is less  than 1. 

The  allocation of is done in all 
on the ideal no the of 

each 

Water 

in 
although in Spain  they  have  functioned 

find 

case 
of the of 

Water in Chile 

of 1981 established a 
system of that 
dependent of land use 

ces) 
sumptive be obtai- 
ned  by petition be 
established by on 
can  also, of be the 

the second of these  methods  has  been 
used  the  most to because the 

of all 
has  necessitated  establishment 
of those the was 
passed. 

The in 
is of 

CIHEAM - Options Mediterraneennes

Serie A: Seminaires mediterraneens



96 G. Le A. Dinar  and S. Giltver 

This can also a “spot 
in which the sells a of his 

a 
fulfilling 

Although the volume of sales may 
the have  good in- 

on  the  amount  exchanged.  Compensation 
may  be in kind in some of 

benefit. 

The buying  and selling 
in Chile legal sanction  and 
Although the law use as a vo- 
lume of flow unit of time  (24 in 

a of flows, since 
specification 

exploitation; these the 
within the specified in the 

a system in place challenging  the 
and disputes 

to them. 

left to  the 
a study 700 of 

in valleys in 
(1995) found that both 

of 
substantial economic  gains- 

in the two valleys 

net  gains fiom to be in the 
US$1642.00,  with an 

of of 
on  the type 
the net in the 

of  US$1.65  and  US$2.85 with an of 
US2.40 the Valley 1 

the 4880 so that 
the in 

US$11,700 instances 
of high financial but low economic gains to society 

some 

Drought Bank California 

A is  an institution that to buy  and 
sell set of 
and quantities, in a given 

up to costs 
and  can  also  use it to compensate the of 

(l) 1 foot equales 1235 m3 

examples of efficient and equita- 
ble of by 
Goodman  1995). We will 
nia of 1991-92. 

five of continuous an 
gency was set in Cali- 

following legislation (to allow 
The aim  of  the 

was to enable in 
to 

in The 
ples  of  the 

of fish and wildlife 

of basins 

Efficient use of in 

of 

1991, the by the was set to 
the sale by the 

was set to As a than 
300 bought 

389,952 
(32%), and  to 

(quantity 
not sold) was  used the (20%  of the 
total) and (32% ofthe total); part was 
also lost in the system. The value 
sed  by was $102,500,000 and the sale value 
was  $68,241,600. and effects of  the 

in 1991 by Coppock  and 
(1 992)  and et al.  (1992)  and include 

in 
soils, wetlands,  and 

in the of unemployment in the sel- 

been a in many 
Some of in 

the 
all the face a of 

declining availability in the fbtwe, as can be 
seen fiom Table  2. 
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Table 2 - and Future Annual Fresh Water Availability in some Countries. 

1955  1990  2025 2050 
(UN medium (ura medium 

Total Ann- 

(106) availab- (106) avail- (1 06) avail- 

(h3> ability <m3> 
(m’) 

Egypt 58.9 

185 

59.0 

Lebanon  5.0 

Libya  4.6 

Spain 1 l 1 .O 

Tunisia  4.3 

9.7 

7.4 

.5 

24.7 

43.4 

7.9 

1.7 

1.4 

1.6 

1.1 

10.1 

8.6 

29.2 

3.8 

232.8 

1770 

273  3  7 

1698 

2385 

4260 

7406 

1230 

905 

3087 

4103 

2764 

7666 

3  802 

1130 

8508 

24.9 690 45.4 

8.9 22800 7.7 

.7 1282 .9 

56.3 1046 97.3 

56.7 3262 61.2 

10.2 5763 9.8 

4.6 461 7.8 

4.2 308 12.0 

2.5 1949 4.4 

4.5 1017 12.9 

24.3 1151 40.6 

9.8 6688 9.6 

39.2 2826 37.6 

8.1 540 13.2 

56.1 3619 90.9 

378 

26390 

971 

605 

3021 

5979 

275 

109 

1126 

359 

689 

6815 

2954 

328 

2232 

55.6 

7.0 

1.1 

117.4 

60.4 

8.6 

8.9 

16.8 

5.1 

19.1 

47.8 

9.1 

31.7 

15.6 

106.2 

309 

28910 

S95 

5  02 

3059 

6868 

24 1 

78 

960 

242 

585 

722 1 

3494 

279 

1910 

(1 995) 

To the to 1 a d  2 that depict 
1) and in the next 60 years. 
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120 - 

100 - 

80 - 

60 - 
I r 

Algeria 

r 

n 
Morocco 

O pop 1955 

u pop 1990 

a pop 2025 

U pop 2050 

Tunisia 

growth trends in several water-scarce countries. 

30001 2500 m I HAlgeria 

2000 

1500 

1000 

500 

O 
wtr 1955 wtr 1990 wtr 2025 wtr 2050 

2 - per capita  availability of water  resources in 
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in the calls 
in 

in the basin.  The following section 
sents two 

is facing 
is becoming a 

in of 
committed to in to 

Jordan: A 
Conservation 

of meeting 
existing needs.  While the total 

in million m3 the 
1990 use was  874 million of 321 
million m3 is 

Almost all been 
used  and the cost of 

A potential 
solution may  be in managing the an 
economic  good. 

in the is only 
7%, its in 
the in is in 
the the the popula- 
tion  is  in the in So, in 
addition to 

is an additional conveyance cost associated 
with the to 

due to soil  and  climatic  conditions.  Upland 
tion 

not 
ped in 1993 is estimated at 50 fils/m3 (1000 
fils = 1 1993 1 
= $US1.5,  and in 1986 1 = $US2.85). 

the is pi- 
pes to than of the 

is used, but 
in 

3 fils/m3 the 1.5 
tion depth  and 6 fils/m3 any  additional  amount. 

costs  alone estimated at 20  to 30 fils/m3 
1987). 1993, all in 

at 6 fils 
ofthe 

Although most of the to 

does not take advantage of it. in the 
is the 

the volume supplied to individual 
is the 

efficient use based  on  the 
This “social  plan- 

ning” equity 
use, and  leads to inefficiency of al- 

selection of 
low not the 

cost of such as 
(10,000 m3ka), 
(8,000-1 1,000 m3ka) 
is in signals may not be suffi- 
cient to allocate the 
fiom the in the of 

to This may 
food policy  dilemma. 

On the municipal  and  indus- 
uses,  which is also is on the 

basis of a block months. 
in the 

is  also a 

ges in 60 to 600 fildm3 
(in  1993),  depending  on  the  quantity  and  the  location. 

A that takes into 
account the social  consequences of the 

is evaluated  by the 
of 

the new will evolve a 
in will be 

taking into account seasons, 
final will 

the 50 

The modified to 
to 

investment 
in 
may  be the of the 

sent to Am- 
man. to take advantage of 
vation and the that fiom 

institutional and legal 
hancial help,  and invest in conveyance  systems. 
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of 
of Water 

p s t  
in to meet  objectives  of 

incomes  and self-sufficiency  and  ex- 
has  emphasized  the need to develop 

quickly and efficiently. 
of 

and  medium-scale  dams to 
demands as well as to 
sins. is limited to the 

than the mobilization of 
is supplied hee at the  head of the 
tion at the point at which  it the 

point potable 
the 

on the basis of exis- 
ting data, a few simple 

the 
may  be  deduced  by assessing the costs  of new dams 
and systems accounting 
nality these costs  ex- 
ceed the of in 
example,  then in to 

fiom to municipal  and 

nal cost may  be  deduced fiom the cost of 
fiom basins, by taking these costs  and in- 
cluding a valuation of  the and 

effects (including effects  on in the 
basin). these costs  exceed the 

tunity cost in in the basin, 
the costs of desalination and then 
duction in in desalina- 
tion is to 

A of the long run 
cost in estimating 

costs the  51  dams  scheduled 
completion  between  1993 and 2025, assuming a 
constant inflation of 7% fiom 1993. 
Total mobilized volume the life span of 
each  dam  was then calculated by multiplying 
volume flow by an estimated  life span of 50 

costs by total mobilized flow 
yields a of costs in 

to of 
can  be  used to the cost cubic 

of dams. A 

weighted would give an indication of the 
mobilization costs in a basin. These 

nal 

the in the 
nean of  Tetouan, which than 7 

in cost alone, will do- 
mestic  and exclusively. These  dams 

a cost that is than  the costs 
of a fiom outside the basin desali- 
nation. An examination of the  economic to 

in this basin highlights the fact that the 
to seldom exceeds 0.42 

This suggests that the cost of new 
of 

location to the sec- 

to include this fiom 
the suggests that the 

of in the Tetouan may  be  much 
than would  be the case if the 

cost of uses in included in  the analysis. 
Analysis of the cost, as noted  above, 
must  include of the 

these include employment and 
alleviation, which a high so- 

cial need to be 
evaluated in light of the  costs of subsidies to the 

system. 

many is an 
that economic  and  envi- 

calls 
allocation of the so that  its eco- 

nomic value is and social benefits 
maximized. 

as an economic good, with the goal 
of establishing efficiency in  its allocation and  use, 
can help to achieve social objectives. 
of this is  to in 
the choice of allocation mechanisms  and  of- 

a few  examples of how these 
can be) included in allocation decisions in 
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ment to that 
mechanism  has  advantages  and  disadvantages;.  Ef- efficiency is 
ficiency is an the allocation discussed in this to 
mechanisms that should  make the commitment to developing  and 
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