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George J.  

University Athens 
Athens,  Greece 

SUMMARY - Sustainable  agricultural  development  is  a  desirable  goal,  but  as  a  concept it 
cannot  lead  to practical project  appraisal  recommendations,  unless it is properly defined  and 
introduced in the  project  evaluation  process as a  set  of  selection  rules. The critical link for 
ensuring  sustainable  development is to  maintain  ecological,  operational  and  financial 
sustainability  at  the  project  level.  Ecological  sustainability  is  a  well known concept, but financial 
sustainability  needs  some  explanation.  Financial  sustainability  is  related to problems  caused by 
the large  recurrent  cost  burdens on government  budgets and the need for frequent  system 
rehabilitation of irrigation schemes.  Since  most  countries face serious  budgetary  difficulties in 
financing their development  plans, it is necessary to reconsider the basis on which irrigation 
projects operate  and  impose  a  principle of self-sustaining.  Under  such  principle,  the  cost  of 
operation  and  maintenance of irrigation projects  (and  perhaps the recovery of investment)  should 
be internalized. In addition,  a  mechanism  should be introduced for assessing institutional 
performance  and  for  encouraging  farmers'  participation  and  responsibility.  Pricing  and  cost 
recovery  issues  should, as a  principle, be part of project  economic  work. The well  known  rule 
"price should equal short-run marginal cost" is far too simple  to be practical and new  types 
pricing policy are necessary.  Equity  and  efficiency are generally  the  main  issues.  Hence,  a 
presentation  and  discussion of alternative pricing rules  as well as of price policy experience in 
irrigation investment  becomes  important. In addition,  issues of water  allocation  methods  and 
water  rights are important  for the establishment of an effective  water  management  system. 
Finally,  the  relevance water  markets as a  mechanism for the allocation  of  water is recently 
attracting  considerable  attention. 

words: Sustainability,  cost  recovery,  water  pricing,  water  markets,  water  rights. 
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of in 

cations  of a population on food 
demand, the 

ten fiom now will be not only 
1 billion people to feed, but also  demand 

food the 500 million at 
1 billion  peo- 

still have no access to clean 
estimated that food output has to by 

40 the next ten in to satisfy 
demand  and this may  come  by 
ductivity of cultivated land by and in- 

output with application of new biological 
technology  (FAO,  1993). 

Within this availability becomes an 
in global  development  and  issues 

of sustainable 
attention. capita availability 

of is declining in of the 
in in East and 

Afiica because of a population 
of the in such into a 

situation. in- 
stance, capita availability in East 
and has declined fiom 3480 cubic 

capita in 1960 to 1450  c.m. 
capita in 1990  and  is  expected to decline to 
680 c.m. capita in 2015 due to the popu- 
lation et  al, 1994, p.4.).  Such 

imply that avail- 
ability have 

effects  on a S economic  and so- 
cial development  and on well being of 
the population. 

such in 

in a sense, leaving 
aside issues of 

financing. 
in many  cases in dwindling 

and of the systems 
(O' this is a 

on land to meet the 
demand 

and the subsequent choice big, not always  suc- 
cessful 

The and  implementation, then, of a 
allocation and  use is of 

mount achieving efficiency and 
equity in the use of in enhancing social 

policies and 
so that is managed  as a social and 

economic with emphasis on 
policies may include 

of 
and 

social issues. 

face difflcul- 
ties and the competition public funds is 
ing. addition, the costs of 

and (O & 
costs 
ciency  becomes a key objective in 
and costs will need to guide wa- 

allocation decisions. this sense 
with the objective of a 
issue. the 

and  economic incentives efficient 
in guiding allocation deci- 

sions and, hence, the design and selection 
institutional mechanisms. 

This discusses the issues and 
cost in 
that, given in availability, irri- 
gation should the 
of self-sustaining. a of the concepts  of 
sustainability and cost the concen- 

on policies, and  discusses  issues 
of and institutional 
mechanisms use and allocation. Finally, 
the concludes with 
ommendations  on the design and selection of ap- 

institutional mechanisms the alloca- 
tion of 

COST 

Sustainability 

conditions of diminishing capita avail- 
ability in many of the sus- 
tainable development becomes an 

objective.  The  concept  of sustainability is 
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al. 1990, O 
j. although it is 

the is that the concept, 
defined, is too vague  to  lead  to 

Sustainability is 
of 

the concept is 
the 

ecological concept of of 
is 

the  ability of a  system  to  withstand  collapse  and 
subject to 

dealing with  issues of sustain- 

it 
may  be  economically efficient, 
ditions, to  allow the  exhaustion of 
that is sustainability.  This is the 

the past 
that justification of of 

in 

the concept of sus- 
tainability is in 
by setting to 

is 
sustainability  (see, e.g. 1990, p. 188). 

of the challenge of 

is 

of 
positive 

in space.  A example 
in management is the 

setting up  of a  dam the  management of 
of people  down- 

to 
it is also  possible 

that  the  change in the flow the 
stock is not  ac- 

counted  in  conventional  cost  benefit  analysis. 

The concept of us to the collec- 
of of 

neoclassical  economists  and sustainable develop- 

that 

not the is, 

lems of sustainability of institutional of collec- 
The of 

mechanisms that change in 
individual the objective of sus- 
tainability  and the second  to the of 

in the of the 
at some  cost to 

A the sustainable 
development  concept is that it lacks  an  adequate 

the 
out it is claimed, it  is impossible 
to advice of invest- 

guidance on policy  action. 

in of 

methodology is used to select individual develop- 
in the  development 

plan. Since the 
in of efficiency, it 

is find new that 

of the " sus- 
cost" need  to  be 

cal link is to 
maintain  sustainability  at the fol- 
lows that the 

the concepts of efficiency  and  sustainability. 

that the of 
sustainable  development  can be achieved if 

set of 
of 

ects 
1985j. This the 

so that attention is paid  to the im- 
pact of the 

the the conditions 
of the of the 

is of sus- 
tainability  because it implies that the 

of sustainable  development. 
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the ca- 
pacity of 
of its economic life 

include such benefits as 
use 

of of institu- 
tions built by the 

an 
the of 

that is still de- 
and  maintained five 

tion of the  continuation of local 
the 

of a of 
local sus- 

tainability is a concept  which  should be as- 
sessed  using a set of that 

We on  such a set of in- 
investment  next. 

The in demand food, expected 
as a of population  and  income should 

investment  in has  not  always  been  suc- 

1987), 
gation  investment  plays a pivotal in expanding 

in be 
an efficiency,  but  also 

a sustainability  point of 
ects should be examined (a) ecological  sustain- 
ability; (b) sustainability; and  (c) fi- 
nancial sustainability. We 
aspects next. 

to the 
of the A 

scheme, even if it is efficient, may 
effects on the ecosystem. 

of 
on the ecosys- 

tems. The in this  discussion is that 
such  effects 
ecological  chain in can 

the ecosystem  affecting  popula- 
tions living of the 
globe) the a possible 

impact of  an the 
is of the 

is finite in  extent,  and  which  can 
lead 

and  can cut lifetimes of 

sustainability is confined to the 
tion of the itself. A in 
the sustainability of 
scheme  play  the technical solution  and the design 
of the scheme. Salinity and con- 

in the context of 
tion  system sustainability and  constitute a 

the 
sustainability of a 
schemes,  which if not dealt in  time  may  lead  to a 
complete collapse of 
tions it install 

in 
the 

of 
lifetimes, 

and  much benefit is when the 
tion of the system is implemented in a technically 

than it has  been  designed  way. the 
scheme is designed, 

find ways to 
usually to the of fellow 

collapse of 

economic,  political.  and 
institutional constitute the 

the sustainability of 

be  seen,  as in  an economic, social, 
and institutional in 

fail. difficulties in  implement- 
ing the de- 
layed onset of the effects, the collective 

of many of the solution, 

the high costs to the changes in the technical 
to 

The in solving  these 
leading to sustainable 

ects, is to incentives that point to 
the the design of 

those who follow it 
is a of time the on 
the incentives 
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of the is 
has  been little 

to  now  on  the  design of such incentives, especially 
those that of 

Financial  sustainability 
by the 
and the need of 

to this is- 

of 
the development 

of 
inadequate in any  case,  but 

of the state.  Also, in most 
is paid 

that has  no 
tionship to the quantity of 

is low  and financial 
incentives do 

of sus- 
tainability existing 

the development 

face 
it is 

the  basis on  which 
of 

sibility. Since in 
outlays O & of 

expansion 
of land  may  be  difficult  to find, the 
tion of 
financial sustainability  without  inflows the 

Cost recovery 

of 

Of 
is the of 

and financial sustainability  with- 
out inflows 

has become of 
of cost of 

investment in 

ing will  be 
on cost 

of funds  to sustain 
funding financing new  investment in 
and of existing 

new institutional 
in the use of by 

ing efficient use. 

Cost 
in this 

agement  of 
ficient by  setting  up  mechanisms that 

in this way  willingness to 
pay of is the quality of 
is 
sustained. The best  way  to  achieve  self-sustaining 
of is to turn 

in the of  a financially in- 
in 

ippines shows that 75% 
of O & 

of 
ficiency is achieved in 

fees among also, 
the cost 

fee collection is 

is a 
that follow a  low 

not ex- 
full cost facilities. 

When, on the of 
maintained above 

and implicit of income con- 
the budget  to full cost irri- 

gation  facilities  should be addition,  when 
aims 

tives,  e.g.  to  achieve  national food 
gation is some 
of subsidy the 
should be 
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in joint costs 
should be 
poses  (e.g. of 

be able  sometimes to use 
to shift and management costs to 

the keep 
low. 

Finally, it should be noted  that in the 
the needs financing of investment  will 

budgets  and hence, of capital 
may be 1993). 

be 
ects so capital 

can be. used 
is on financial mecha- 

nisms that establish the of 
financial  independence of 

budgets, to 
íions 
to 
tence  of 
meeting the above conditions  will  allow 
capital to  be  used financing of exist- 
ing in- 
vestment. 

efficiency  and the cost of 
policies, also, affect  gov- 

acceptance  that 
is justified on  efficiency and in many 
cases  on social opponents 

objections 
based  on the following (i> di- 

benefits the of 
it would be difficult to 

difficulties in 
ing cost it 

be not to 
all; (iii) 

count the need  to help of 
facilities often 

less motivated  to 

on 
on and in addition  they do not  en- 

The 
against  changing in the cost of 

policies. 

Policy objectives 

ciple, be of 
of issues one is 

the actual  implementation of 
it has  been  discussed cost 

and is not  an end in itself, but 
the objectives of efficiency  and equity within 

the national economy. 

the two  fundamental  eco- 
nomic  objectives  that  should be satisfied,  when 

two  conflicting  objectives  lead  to quite 
policy hence, the 

of the two in the 
choices of the 

is of 
case 

logical, climate, soils etc.)  as  well  as  social  and in- 
stitutional addition, the need adminis- 

is the most efficient method 
of in but in 

the actual implemen- 
tation of changes can be to 

cost concepts  especially in the 

difficulties in 
the cost, and the com- 

plexity of 
its use 

intend all 
costs  and  thus such a system satisfies the 

despite of 
cost it is not consistent with 

the of efficiency. 

has the objective of 
only costs but  also 

of the benefits  obtained 
is difficult to  implement 
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since it  is the volume of 

of 
of of 

finance the 
investment  costs.  The  objective is in- 

since in the 

it 
ciency in financial 
deficits of 

in 
changes  with  two  main  lines of thought. The 

a fee to be used the 
cost of of the fa- 

the 
pansion of The second, 
should be the basis of the  concept of 
value of The 

the 

of is the  most  common 
in this 

is of 
no the 

amount of of this 
its 

of its 
is 

in 
of cost  effectiveness this quite a 

of 
sophisticated  methods of The 
method also, on  some of 

of  wa- 
especially in of 

the  efficiency of  this  method  depends  to a. 
extent on the ability of the to 

A of is followed 

that a in the  command 
The is usually  as- 

sociated  with the amount of land. 
effi- 

in 
the  method  also  significant  effects  on  efficiency 

ments 
efficient  then this method,  as 

the one, can  lead  to efficient and  equitable 
outcomes of 

is efficient equitable, 
and in 

of the outcome of this 
method of a extent  on the 

of  wa- 

of the 
ticipate. 

A is 
is in changing 

household use, despite its 
it has  many  disadvantages in its implementation in 

is 
as a method that 

of it  is 

istics use in the of 
Although, no 

lead 
ficiency in the use of 

of 
its implementation in actual field conditions  espe- 
cially in of is 
cost  inefficient. is no  way  that a system of 

can  be  applied,  e.g. in 
ca- 

nals  to the fields. This explains to a 
extent  this  method's  minimal use 
and the of based 

Water 

Seeking the satisfaction of the objectives of 

use of the 
has a 

the 

is the use of 
model and this section  aims  to 

The ways that is 
to a 

of 
that 

of its use. is a 
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good  (e.g.,  by  digging  a  well in one's field) 
while in is 

a 
if is to be 

the is the 
of 

and this is the of 
ket model 

that affect the way 
that it  is 
limit the ability of 

of The 
an efficient is the establish- 

ment of quite a 
in establishing 

that 
on 

instance no 
on in the 

existence of the 
example 

when  tubewells 
ability is limited. 

a 
bewell in one's field, of the 

the es- 
tablishment of identifiable 

the op- 
of is the existence of 

inadequate 

exist, in managing 

instance, on 
some lung of 
inputs. Such expectations 

difficult to  establish  and,  hence,  a 
in the of 

be  expected,  which in of 

investment  up- 
of pay off, 

istic that investment  and  makes 
the use of public funds in the  development of 
gation facilities 
investment  has  been  used such facilities it  is not 

be established the 
of The 

and the case in 
cases of instance, how 
one can allocate  costs  and hence, 

the of a  dam 
is 

use of the facilities. 

the simple 
exists joint 

of 

A that affects the op- 
of is the existence of 

nalities in use in its 
activities  within the ecosystem. The complexity of 

of supplies, the 
of the cycle make it diffi- 

cult all 
aspects. the 

efficient, given the fact that 
into account all 

tions. 

Finally, it should be 

ket  systems cannot, in take  into 
account objectives,  e.g., the 
of the social goals, food in- 
come effects,  etc. 

the of that 
affect the of the next question is 

the the successful  op- 
of the 

tant conditions  (see Le et. al.,  1994,  p.  97) 
establishing 

the existence of and 
This is not  an  easy  task, since, the title must be on 

such is no possibility 
the of the The 

in 
so that 

involved in the is 
Second, quantification of 

the 
of quantification, 

of flow, etc. institutional 
exist the efficient 

tion of the This 
that is efficient 
cannot function unless 

an efficient is in place to en- 
that abuses of the system do not take  place.  Fi- 
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the of 
the 

mobility of 

the 
infia- 

the  most  efficient  method of 

to be an ex- 

in has been 

ond,  laws  must  be  modified to own- 

taken  in  the  establishment of the initial  allocation 
is ini- 

tial 

this 
of 

as well. 
that 

if not the 

can  be  effectively  used in 

in the 

is needed  on the of 
gies that ultimately  will  lead to 

focused,  within this context, on issues  of  sustain- 

the in 
not an 

is becoming an instru- 

and  hence  sustainable  development  because of the 
the 

ary difficulties that in 

objective is sustainability in the sense that sustain- 
able  development is 

it in 
the objective 

of  sustainable  development,  attention  should  be 

ability at level is  a  concept that 

the 
of to 

this issue  as  affecting not only the viability 
the 

the development  of new 

with an analysis of the  concept  of 
sustainability  and in of the concept  of  fi- 
nancial  sustainability at the contin- 

and  of the in 

lyzed in 
then 
methods  used at the 
tinuing  with an examination of 

context of this to 
of 

nents of 

to the difficulties  and  costs  of 
the collection  systems. 

The  methods that the 

is the most  common.  Although 
as the  most 

efficient  method of its imple- 
mentation in actual field conditions is difficult  and 

the method of 
the of 

limited  and 
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that 
to h c t i o n  (a) the 

establishment of the capacity 
quantification and  (c)  adminis- 

and capacity to the 
of such as  it is well 

known, complex institutional 
substantial in of investment, ef- 

planning 
they do not always  lead to efficient and cost effec- 
tive allocation solutions. this sense, 

difficult institutions to 
the effectiveness of wide application 

and social may  by 
specific conditions,  the 

use  of the model, is the most effi- 
cient  way  of allocating and 
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